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This Special Issue of Education Sciences on the theme of Education Matters was
commissioned in recognition of the important role that teachers play in the development
of students’ learning and wider outcomes. Ensuring an adequate supply of appropriate,
suitably qualified teachers is a major policy concern facing many education systems around
the world. Huge investments have been made by governments to overcome shortages
of teachers, in regions or subjects, through offers of financial incentives, raising teacher
salaries, improving teachers” working conditions, providing support through professional
development, and the induction and mentoring of novice teachers. Despite these efforts,
challenges to improve the quantity and quality of the teaching workforce remain.

In this issue we have an impressive collection of papers from around the world, all
of which attempt to help readers understand more about researching and addressing
these challenges. Contributions came from Estonia, England, the US, Pakistan, Italy,
China, Turkey, South Africa and South Korea. These provide readers with an international
perspective of the challenges and opportunities in research in this field.

Ingersoll et al.’s longitudinal analysis of the School and Staffing Survey data in the US
shows that the teaching population has transformed over the last three decades. Teachers
are now likely to be older but less experienced, more likely to be female and from academi-
cally prestigious universities, and they are more ethnically diverse, than thirty years ago.
These demographic transformations indicate that the teaching population is dynamic and
constantly growing and being replaced. This suggests that the movement of people in and
out of teaching is not unusual and challenges the view that teacher turnover is a problem
to be solved. We think that such transformations should be expected as a sign of a healthy
profession and managed accordingly.

Carver’s paper also suggests that teacher turnover is to be expected and is not always
the result of dissatisfaction with the profession. He argues for alternative measures that
can reflect changes in teachers’ career intentions and risks of attrition. Adapting questions
from the OECD’s TALIS and the US’ Beginning Teacher Longitudinal Study he illustrates
how these measures can provide a better understanding of teacher attrition.

See et al.’s comprehensive systematic review of international evidence on how to
increase teacher supply suggests that monetary inducements may be effective in getting
people into teaching initially. However, they do not appear to have a lasting impact. Those
attracted by financial incentives are less likely to stay in the profession, and financial
inducements to retain teachers are only effective as long as these incentives are available.
Once removed, attrition rates return to their previous levels. Money, by itself, does not
seem to be the solution, but the evidence for the impact of other approaches is minimal
and is usually not robust enough to inform strong policy recommendations.

Siddiqui and Shaukat’s survey of over 1000 teachers in the Punjab area of Pakistan
found that salary and teachers” workload are also not important determining factors for
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teacher mobility. Teachers who moved between schools generally reported dissatisfaction
with the working environment and the conditions of the school as the reasons, rather than
better pay. Again, this suggests that policies to improve retention that are based on financial
incentives may not be effective. In the long-term, continuing professional development
(CPD) and support for novice teachers and better working conditions may be more useful.

The paper by Booth et al. cautions that the kinds of professional development offered
to teachers should be tailored to their needs. They argue, for example, that mid-career
teachers have different needs to those of early career teachers and as a result, professional
development offered to teachers in schools should be more personalised and differentiated.
They also found that teachers who are satisfied with their working environment are more
likely to report positive experiences of professional development. While the correlational
analysis is unable to show the direction of the causation, it is possible that positive experi-
ences of professional development may help teachers cope with their working conditions
better. The study also found that mid-career teachers are more likely to report increased
barriers to professional development than early career teachers. This has important im-
plications for initiatives to retain teachers in the profession. It suggests that we need to
consider the needs of mid-career teachers and address the barriers to their professional
development to support retention.

Two studies in this Special Issue describe how supporting teachers through a profes-
sional development programme can help develop teachers’ competency and self-efficacy,
which in turn, leads to improvement in student learning outcomes. Wu'’s randomised
controlled trial, which tests the impact of training teachers in China on the delivery of a
dialogic critical thinking curriculum, shows that children who were taught by teachers who
had been trained did better on a critical thinking skills test than children of teachers who
were not trained. Ibbotson and See’s paper evaluates a collaborative partnership approach
to training non-specialist teachers, using a Kodaly-inspired pedagogy to teaching music.
Pre-post comparisons show positive changes in teachers’ pedagogical skills, self-efficacy
and competence, and in children’s self-confidence and their disposition for learning.

The paper by Baccaglini-Frank and colleagues demonstrated, through design-based
action research, how the use of a battery-operated minirobot (the Geombot) for training
teachers can enhance teachers” understanding of their own perspectives to the teaching
of geometry. The authors use their findings to point towards emerging new learning
opportunities for both teachers and students as a result of the implementation of the
Geombot. They suggest that further research exploring development opportunities such as
this would be valuable for teachers and for promoting dialogue across the academic and
practitioner communities.

While developing teacher competency is beneficial, students” perception of teachers’
competency is also important. The paper by Shin and Shim reports that students” per-
ceptions of their teachers’” professional competence in South Korea are associated with
students” academic performance. These findings suggest that developing teachers’ profes-
sional competence may have a positive influence on students’ attainment and engagement,
although further work is needed to understand if there is a direct causal relationship there.

Nakidien, Singh and Sayed’s empirical work reminds us that professional develop-
ment of teachers is not just about enhancing skills and competency. Professional develop-
ment is also crucial in preparing teachers for curriculum reforms and new challenges. In
their paper, they highlight the need to prepare teachers for the post-apartheid curriculum
in South Africa, which emphasises equality, inclusivity, and recognition of all cultures and
religions. This is timely and relevant not only in South Africa but also elsewhere in the
world. There is an increasing need for recognition of diversity and inclusion in education.
The recent call for decolonising the curriculum in the UK means teachers need support
in order to effectively deliver an amended curriculum. Teacher training and professional
development, however, is an area too often overlooked in the literature on decolonisation
and would be a fruitful area for new research.
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The paper by Leibur and colleagues explores the experiences and perceptions of
teachers engaging in a professional development course in Estonia. The findings of this
study foreground the importance of collaboration and support in the implementation
of effective professional development. Without this, teachers may experience a range
of barriers that inhibit their ability to successfully apply, participate in and complete
professional development opportunities.

When the coronavirus pandemic happened, schools had to rely on new ways of
delivering lessons. The paper here by Perry, Findon and Cordingley is timely. It is a review
of the evidence on the efficacy of blended and remote approaches to teacher education
and the limitation and affordances of these approaches. It reminds us of the importance of
teacher training in preparing teachers for the digital age and also highlights some of the
challenges associated with this area of training and development.

Aslantas’ paper examines the challenges of measuring teacher quality or effectiveness
by looking closely at the widespread use of value-added models. The study confirmed
that most students” performance at secondary schools in Turkey can be predicted by their
primary school grades. Therefore, systems that assess teachers on the basis of their students’
performance are misguided. The contribution that teachers make to differential student
outcomes is small after other key factors have been considered.

All of these studies show that developing teachers to help them meet the needs and
new demands in teaching is useful in its own right. Moreover, there is some evidence
which points towards potential benefits for their students too. We need to be careful
not to use promotion or pay rises as an incentive for professional development, as is
sometimes used in some countries. And we certainly should not use teachers’ professional
development status to differentiate “effective” from “ineffective” teachers. Teachers should
be routinely kept abreast with changing curriculum and policy reforms and should be
supported to pursue areas of interest and expertise which will enhance their role within
the profession. Professional development, as long as it is based on sound evidence, can
also potentially contribute to the retention of teachers in teaching, but teachers need to be
properly supported to participate in and utilise these kinds of development opportunities.

The papers within this Special Issue all signal the high value that teachers hold within
our education systems while simultaneously pointing towards the barriers and challenges
that policymakers and practitioners face in maintaining an effective workforce. Yet, there is
still so much more that we need to know about the issues of teacher recruitment, retention
and development. We believe high quality research, such as the work reported here, is a
step forward to a better understanding of researching and addressing the challenges and
barriers faced in supporting our valuable teacher workforce.

Author Contributions: B.H.S. and R.M. contributed to writing the editorial. All authors have read
and agreed to the published version of the manuscript.
Funding: This research received no external funding.
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Abstract: This article summarizes the results of an exploratory research project that investigated
what demographic trends and changes have, or have not, occurred in the elementary and secondary
teaching force in the U.S. over the past three decades, from 1987 to 2018. Our main data source was
the Schools and Staffing Survey and its successor, the National Teacher Principal Survey, collectively
the largest and most comprehensive source of data on teachers available in the U.S. These surveys
are conducted by the National Center for Education Statistics (NCES), the statistical arm of the U.S.
Department of Education. The results show that the teaching force has been, and is, greatly changing;
yet, even the most dramatic trends appear to have been little noticed or understood by researchers,
policy makers, and the public. This article summarizes seven of the most prominent trends and
changes that we found. The U.S. teaching force is: larger; older; less experienced; more female;
more diverse, by race/ethnicity; consistent in academic ability; unstable. For each of the trends, we
explore two broad questions: 1. What are the reasons for and sources of the trend? 2. What are the
implications and consequences of the trend?

Keywords: teachers; teaching force; demographic characteristics

1. Introduction

Has the elementary and secondary teaching force in the United States changed in
recent decades? And, if so, how? Have the types and kinds of individuals going into
teaching changed? Have the demographic characteristics of those working in classrooms
altered? To answer these questions, we embarked on an exploratory research project to try
to discover what trends and changes have, or have not, occurred in the teaching force over
recent decades. We were surprised by what we found. We discovered that the teaching
force has been, and is, greatly changing; yet, even the most dramatic trends appear to have
been little noticed by researchers, policy makers, and the public. To explore these questions,
we undertook analyses of nationally representative data on teachers in the U.S. collected
over the three-decade period from 1987 to 2018. In this article, we summarize seven of the
most prominent trends and changes; we found the U.S. teaching force to be:

Larger;

Older;

Less experienced;

More female;

More diverse, by race/ethnicity;
Consistent in academic ability;
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Educ. Sci. 2021, 11, 234. https:/ /doi.org/10.3390/educsci11050234 5

https:/ /www.mdpi.com/journal/education



Educ. Sci. 2021, 11, 234

7. Unstable.
For each of the trends, two significant questions arise:

1. What are the reasons for and sources of the trend?
2. What are the implications and consequences of the trend?

We will offer some possible answers to these questions. But our objective is not to
provide an in-depth investigation of any of the seven trends. We do not seek to provide
a full account of the sources behind these trends, nor do we seek to assess the many
possible benefits and costs, advantages, and disadvantages of each trend. That is, our intent
here is not to arrive at closure on the above two questions; that would require far more
extensive analyses.

Our intent is to provide a broad and system-level “bird’s eye” portrait of some key
recent developments in the U.S. teaching force. Rather than explanatory and evaluative,
our work here is largely exploratory and suggestive. In short, we ask more questions than
we are able to answer. We believe that further research is both necessary and warranted to
rectify that.

Moreover, we do not attempt to provide an exhaustive review of the research and
policy literatures that pertain to each of the trends we highlight. Given our wide purview
to describe seven very different trends, and to raise questions about both the sources
and consequences of each trend, our findings touch upon a very wide range of different
theories, empirical studies, policies and reforms regarding teachers and education. While
we attempt to make a number of key connections, addressing the full range of relevant
literatures and reforms is beyond the scope of this article.

Finally, our purpose is neither normative nor prescriptive; while we personally feel
strongly about some of these trends and if and how they might be addressed, our purpose
here is descriptive and analytic. That is, our objective is to describe and analyze seven
major demographic trends that have happened to the U.S. teaching force in recent decades.

This article builds on, updates and expands earlier reports on our ongoing study of
demographic changes in the teaching force. The first report of our study, released in 2012,
presented data up to 2007-2008—the most current data then available. Since then, we
have released several updated reports of our study as newer cycles of the data became
available [1-3]. This new 2021 article updates our prior work by presenting the results
of our analyses of newly released national data, and also expands on our prior work by
introducing new types of data relevant to several of the trends. A key finding of this article
is that the most recent data document that the trends we originally uncovered continue to
hold true—even after 3 decades.

2. Materials and Methods

Our study entailed secondary analysis of large-scale nationally representative data on
teachers in the United States. Our primary source of data is the Schools and Staffing Survey
(SASS), which is the largest and most comprehensive source of data on teachers available
in the U.S. These data are collected by the National Center for Education Statistics (NCES),
the statistical arm of the U.S. Department of Education. The NCES has administered nine
cycles of this survey over a 30 year period—1987-1988, 1990-1991, 1993-1994, 1999-2000,
2003-2004, 2007-2008, 2011-2012, 2015-2016 and 2017-2018. The most recent two cycles,
administered in the periods 2015-2016 and 2017-2018, were renamed the National Teacher
Principal Survey (NTPS).

In each cycle, NCES administers questionnaires to a nationally representative sample
of 40,000 to 50,000 teachers, and 9000 to 11,000 school-level administrators, collecting an
unusually rich array of information on teachers, their students, and their schools. The data
represent all teachers for grades prekindergarten through 12, part time and full time, and
from all types of schools, including public, charter, and private. This analysis uses data from
all cycles of the SASS/NTPS available, over the three-decade period from 1987 to 2018, but,
in particular, focuses on the most recent data cycle—the 2017-2018 NTPS. For information
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on the SASS/NTPS, see references [4,5]. With the addition of the 2017-2018 NTPS data, we
have been able to update almost all of our findings for this new 2021 edition of our study.

In addition, all those teachers in the SASS sample who departed from their schools
in the year subsequent to the administration of the initial SASS survey questionnaire
were contacted to obtain information on their departures. This nationally representative
supplemental sample—the Teacher Follow-Up Survey (TFS)—contains approximately
7000 teachers. The TFS captures all teacher departures from schools, including both major
components of total turnover—migration (teachers who move between local school districts
and schools) and attrition (those who leave teaching altogether). We analyze TFS data items
on the rates, variations and reasons for, teacher turnover. The analysis uses data from all
seven cycles of the TFS available, but in particular from the most recent TFS, administered
in the period 2012-2013, which only included public school teachers (for more information
on the 2012-2013 TFS, see references [6].

We took advantage of both the depth and duration of the SASS/NTPS/TFS data to
explore what changes have taken place in the teaching force and teaching occupation over
the three decades from 1987 to 2018. We primarily used basic statistical analytic techniques
to generate descriptive data estimates. This analysis uses data weighted to compensate for
the over- and under-sampling of the complex stratified survey design. Each observation is
weighted by the inverse of its probability of selection in order to obtain unbiased estimates
of the national population of schools and teachers in the U.S. in the year of the survey.

3. Results
3.1. Trend 1: Larger

The elementary and secondary teaching force in the U.S. has increased in size—a trend
we refer to as “ballooning.” The U.S. Census Bureau indicates that PreK-12 teachers form
one of the largest occupational groups in the nation [7], and the teaching force is growing
even larger. Growth in the numbers of students and teachers is not new. The numbers of
both students and teachers grew throughout the 20th century, and the rate of growth for
both groups began to soar in the late 1940s with the post-World War II baby boom. Student
enrollment peaked by 1970 and then declined until the mid-1980s. During this period, the
numbers of teachers also peaked, and then leveled off. In the mid-1980s, elementary and
secondary student enrollment again began to grow. Since then, the teaching force has also
been increasing in size (see Figure 1).

Number of Teachers Number of Students
(Millions) (Millions)
45 - 4 80
4.0 ~ 70
35 |

60
3.0
50
2.5 7-----—‘——
1 40
2.0
1 30
15 ~
10 | —==Teachers 12
== == Students
05 1 10
0.0 . . . . . . . . . . . . . . . 0
1987-88 1992-93 1997-98 2002-03 2007-08 2012-13 2017-18

Figure 1. Trends in the Number of Elementary and Secondary School Teachers and Students, from
1987-1988 to 2017-2018.
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All Schools

Public Schools

High Poverty

Low Poverty -69

The rate of these increases has not matched the magnitude of the baby boom years—
with one large difference. In recent decades, the rate of increase for teachers has far
outpaced the rate of increase for students—that is, the number of teachers has been going
up far faster than the number of students.

As illustrated in Figure 1, from the late 1980s to 2008, the teaching force increased at a
more rapid pace than the student population. Then during the economic downturn after
2008, growth in the teaching force leveled off. Between 2007-2008 and 2015-2016, while the
student population slightly increased (by 1 percent), the teaching force slightly decreased
(by approximately 1.6 percent). It is unclear how much of this decrease in teachers was due
to layoffs or to hiring freezes combined with teacher attrition. After 2016, growth picked
up again.

As the top of Figure 2 summarizes, from 1987-1988 to 2017-2018 total K-12 student
enrollment in all U.S. schools went up by 22 percent. During the same period, the teaching
force employed in schools increased at over double that rate, by 54 percent. This resulted
in a sharp decrease in the overall pupil-teacher ratio in schools.

54

53

489

O Students

Private Schools B Teachers
Catholic -36
Non-Catholic 151
-1 60 6 160 260 360 460 560

Percent

Figure 2. Percent Change in Students and Teachers, by School Type, from 1987-1988 to 2017-2018.

What accounts for this ballooning of the teaching force between the late 1980s and 2018?

As shown in Figure 2, the growth in the number of both students and teachers has not
been evenly distributed across schools. In the U.S., approximately one-fifth of elementary
and secondary schools are privately owned and operated institutions. Approximately
one-third of private schools are non-sectarian and the remainder are operated by religious
groups. Among the latter, Catholic schools comprise the largest group. Interestingly,
the number of teachers employed in private schools as a whole has increased at a faster
rate than in public schools relative to the student population (bottom of Figure 2). But,
surprisingly, while the total number of teachers in private schools has increased, the
number of students in private schools has decreased. This also varies by type of private
school. The three decades from 1987 to 2018 saw a 21 percent increase in the number
of teachers employed in Catholic schools, while there was a 27 percent decrease in the
number of Catholic schools and a 36 percent decrease in the total number of students
enrolled in them. On the other hand, there were increases in the total number of schools,



Educ. Sci. 2021, 11, 234

students, and teachers in the non-Catholic religious private school sector and in the non-
sectarian private school sector. The overall result has been a sharp decrease in the average
pupil-teacher ratio and average class sizes in private schools as a whole, which were
already lower than in public schools. However, this increase in private sector teachers and
reduction in the student-to-teacher load in private schools does not account for much of the
overall ballooning because private schools account only for a small portion of the student
population (approximately 8 percent) and of the teaching force (approximately 13 percent).

Growth in the number of teachers was also not even among public schools. The
number of students from poverty-level families, and hence who qualify for the National
School Lunch Program (NSLP) has dramatically increased over the past three decades
(middle of Figure 2). (The National School Lunch Program is a federal program that offers
free and reduced-price school lunches to school-age children from poverty-level families
and it is widely used as a measure of the poverty level of students in schools in the U.S.). It
is unclear whether this is due to increases in overall poverty, increases in poverty among
families with school-age children, or changes in either student applications or the eligibility
requirements for the NSLP. But the result is that there have been large increases in the
number of high-poverty public schools (defined as those in which three-quarters or more
of the students were eligible for the lunch program) and in the numbers of students and
teachers in such schools. Over half of the total increase in the number of teachers in public
schools during this period took place in high-poverty schools. This group went from
10 percent of all public schools in the period 1987-1988 to over one-third of all public
schools by 2017-2018. On the other hand, there have been large decreases in the number of
lower-poverty public schools (defined as those in which less than 15% of the students were
eligible for the lunch program) and in the numbers of students and teachers in such schools.

Charter schools are publicly funded schools that are granted a greater degree of
autonomy from governmental regulations than traditional public schools. They are a
relatively new model of schooling in the U.S that have dramatically grown in number over
the past couple of decades. But they account for only a small portion of the ballooning of
the teaching force because they represent a small segment of all schools (approximately
7.9 percent in the period 2017-2018) and of the teaching force (approximately 5.8 percent).

Another possible explanation for the ballooning is that a reduction in teachers’ workloads—
class sizes, hours worked, or classes taught per day—necessitated an increase in the number
of teachers employed. For instance, some states, such as California, implemented class size
reduction reforms to great fanfare, leading to a demand for more teachers.

On close examination, this explanation does account for part of the ballooning of teach-
ers, but not as much as one might expect. Elementary-level class size did decrease by 18 per-
cent during this period (late 1980s to 2017-2018), from an average of 25.6 to 21 students
per general elementary school classroom. Accordingly, the number of general elementary
school teachers increased, and because elementary teachers comprise the largest field in
teaching—almost one-third of the entire teaching force—their increase explains approxi-
mately 27 percent of the ballooning in the school system.

However, in contrast to elementary classrooms, typical subject-area teachers at middle
and secondary schools experienced, if anything, increases in their workloads. Average class
sizes at these levels went up slightly during this period. The average number of classes
taught per day changed little, and, at all grade levels, the average number of instructional
hours that teachers work per week slightly increased.

As shown in Figure 3, there have also been large differences in the growth rates of
different teaching fields. In particular, there have been dramatic increases in the number
of teachers whose main field was bilingual or English as a second language (ESL), and
those whose main assignment was elementary enrichment/elementary subject specialist
(these are teachers who teach only one subject, such as art, music, physical education,
computer science, or mathematics, to different classes of students in an elementary school).
(The increase in teachers in the field of elementary enrichment/subject specialist is from
1990-1991 to 2017-2018. This question was not included in the 1987-1988 SASS.)
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Figure 3. Percent Increase in Students, and Teachers by Field, from 1987-1988 to 2017-2018.

It is important to also note that these data on percentage increases in fields do not
take into account the relative size of fields and can be misinterpreted if a large percentage
increase occurs in a small field, or vice versa. In the case of the above two fields of teaching
(bilingual /ESL and elementary subject specialists), while each is undergoing dramatic
growth, combined, they remain a small segment of the teaching force, and hence, their
rapid increases together account for only approximately 16 percent of the increase in
teachers during this three-decade period.

The data also indicate that a significant source of the ballooning has been the growth
of the field of special education, likely linked to changes in the Individuals with Disabilities
Education Act, the main U.S. special education legislation. As Figure 3 shows, the number
of teachers whose main field was special education increased by 84 percent, compared
to 42 percent for general elementary school teachers. Special education classes average
approximately half the size of typical classes in elementary and secondary schools, and
special education is a relatively large field (11% of all teachers). Hence, the increase in
special education teachers alone accounts for approximately 15 percent of the increase in
the teaching force.

As the teaching force has grown, it has also experienced large shifts at the middle and
secondary levels during this period. Overall, the number of typical subject-area teachers at
the middle and secondary school level has increased by 59 percent. But there has also been
a large redistribution of these teachers across fields, with some growing far faster than
others. Among those growing the slowest from the late 1980s to 2018 were career/technical
education (CTE), art, music, and physical education. Among those growing the fastest,
besides special education and bilingual education, were the core academic subjects of
English/language arts, foreign languages, mathematics, and science. For example, the
number of teachers whose main field was English/English language arts increased by
76 percent. This is one of the largest fields and comprises a variety of subfields, such as
literature, composition, reading, and language arts. The number of teachers whose main
field was reading increased by 80 percent during this period.
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The number of teachers of mathematics went up by 78 percent. The number of teachers
of science went up by 84 percent. Although there are two and a half times as many general
elementary teachers as mathematics and science teachers, the increase in math and science
teachers accounts for approximately 20 percent of the overall ballooning in public schools.
A major factor in the growth in the number of mathematics and science teachers appears
to be changes in secondary school graduation requirements across the nation. While the
number of courses required for graduation went up slightly for English, social studies,
and foreign languages, they increased far more for mathematics and science during this
period. This change meant that students took more mathematics and science courses. The
data show that the number of 9th- through 12th-grade students enrolled in mathematics
and science went up dramatically, in turn driving the large increase in the employment of
teachers qualified in those subjects during this period.

However, we have not yet uncovered all of the reasons for, and sources behind, the
ballooning of the teaching force. One possible set of factors behind the ballooning could
be ongoing increases in the number and range of programs, courses, and curricula that
schools are required to offer, especially at the secondary level. Educational historians
tell us that programmatic expansion has been going on for a century, as schools have
continually been asked to take on more and more goals and tasks that were once the
responsibility of parents, families, and communities, and as our schools are continually
asked to address larger problems and changes of our society and economy [8,9](Kirst, 1984;
Vollmer, 2010). Indeed, it is important to note that the hiring of more math, science, special
education, ESL /bilingual, foreign language, reading, and elementary enrichment/specialist
teachers is simply in response to what the public wants. These are fields that have been in
high demand.

There are, however, good reasons to further investigate the sources of the rapid
growth in the teaching force, given the broad implications. For instance, the expansion
of the teaching force, while in response to public demand, and to many of course entirely
beneficial, has not been cost free, especially considering that teacher salaries are the largest
item in school budgets. To illustrate the overall cost of teacher salaries, we aggregated the
base salaries paid to teachers in the 2017-2018 NTPS teacher sample, by teachers’ fields. To
give several examples, the total of the base salaries paid to mathematics teachers in the U.S.
in the period 2017-2018 was almost $29 billion; for special education teachers, it was just
over $26 billion; for physical and health education teachers, it was just over $10 billion; for
career/technical education, it was just over $8 billion; and for ESL/bilingual teachers, it
was just over $4 billion.

How much has the ballooning itself cost the U.S. in additional teacher salaries? In
other words, how much has it cost to hire teachers at a rate beyond what would have been
necessary to have simply kept pace with student enrollment increases?

To answer these questions, we undertook an analysis to estimate the increase in
aggregate salaries for teachers across the nation due to the ballooning in the number of
teachers. Our approximate and conservative estimate is that in the almost three-decade
period between 1987-1988 and 2015-2016 the additional aggregate cost of salaries due to
hiring more teachers, beyond what would have been necessary to have kept pace with
student enrollment increases, was over 40 billion dollars.

Our point is not that ballooning has been unnecessary or excessive or that the addi-
tional funds were not well spent. Indeed, having more teachers per students appears to be
what the public wants. Our point is simply that the ballooning trend also leaves us with
sobering questions: how have school systems been able to cope with such an increase in
their largest budget item, who has been paying for it and what will this ballooning mean
for the possibility of future increases in teachers’ salaries—as proposed by reformers?

The ballooning of the teaching force also raises related questions regarding the per-
formance and cost-effectiveness of the school system. Economists have long pointed out
that, through technological advances, employees in many industries and occupations have
become far more productive. A key example is the remarkable changes in agricultural
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production over the past century—far fewer farmers produce far more produce. Our data
raise the question of whether the opposite has been true for teachers. That is, does a
decrease in the pupil-teacher ratio mean that teachers have become less “productive”?

A closer look suggests that more teachers per student does not necessarily mean that
there has been a decrease in teacher “output”. For instance, a portion of the ballooning is
accounted for by the increased demand for, and employment of, bilingual /ESL and special
education teachers. These fields appear to require a more intensive teaching process and
smaller class sizes. Hence, fewer students per teacher in these fields does not necessarily
mean that there has been a decline in the output of teachers.

Moreover, it is important to note that teaching is not the only occupation in which the
number of practitioners has been increasing at a faster rate than the client base. For example,
data from the U.S. Bureau of Labor Statistics (2020) show that the number of nurses, dentists,
and pharmacists have all increased in recent decades at a faster rate than the populations
they serve [7]. It is unclear why this has happened, but such increases do not necessarily
mean that nurses, pharmacists and dentists are less productive than in the past.

Another implication of the ballooning is for the much-heralded teacher shortages, espe-
cially in mathematics and science. We have explored this issue in depth elsewhere [10-14].
As shown in Figure 3, these have been relatively high-growth fields. Among other findings
from our research on shortages, our data analyses show that, contrary to conventional
wisdom, the growth in the new supply and employment of qualified mathematics and
science teachers has not only more than kept pace with increases in mathematics and
science student enrollments, but also with mathematics and science teacher retirement
increases—a point we address in Trend 2.

The significant increase in teachers over the past few decades has often been missed
or misunderstood by commentators on both sides of the ideological and political spectrum.
For instance, some liberal-left economists argued that the economic recession that began
in 2008 could have been kick-started into recovery if those teachers who were laid off
beginning in 2008 had simply been rehired [15]. Rehiring teachers as a means to stimulate
the economy during the economic recession may well have been a worthwhile initiative.
But it is important to recognize that the decline in the size of the teaching force from
2007-2008 to 20152016 (see Figure 1) was modest compared to the ballooning of previous
decades. Our data show that the teaching force increased by approximately 1.3 million
from 1987-1988 to 2007-2008, but only declined by approximately 64,000 teachers between
2007-2008 and 2015-2016, over half of which were from private schools. In other words,
put into a historical context, reductions in the teaching force were neither large nor severe.

On the right side of the political spectrum, some advocates of education reform have
cited the ballooning of the teaching force as evidence of “bureaucratic bloat” and “negative
productivity” in the public sector [16,17]. This view holds that ballooning is evidence of a
reduction in teacher productivity—more teachers per students, coupled with little change
in test scores. The solution this view espouses is school choice and enhanced competition
or privatization, based on the argument that private schools (and charter schools) are in
a competitive, market environment, are leaner and more efficient, and hence marked by
greater teacher productivity—in other words, they get better student achievement with
fewer teachers.

However, these critics overlook the larger ballooning of the teacher force in private
schools. Private schools have long had lower pupil-teacher ratios and smaller average
class sizes—no doubt in response to what their market and clients want. But, as we show
in Figure 2, it is important to recognize that not only has the teaching force grown faster
in private schools than in public schools since the late 1980s, this has happened while
the overall number of students in private schools has decreased. In other words, overall,
the private school sector has been employing more teachers to serve fewer students. Not
surprising, average full tuition at private schools rose 137 percent (after adjusting for
inflation) during the 24 year period from 1987-1988 to 2011-2012.
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The ballooning of the U.S. teaching force is a dramatic trend, and it is no surprise that
a variety of commentators have noticed this trend and have offered explanations for it.
However, the reasons for, and implications of, this dramatic growth are still unclear. We
hope to address these questions with further research.

3.2. Trend 2: Older

The U.S. teaching force has been getting older. We have often heard about this trend
because of its link to teacher shortages. Since the mid-1980s, numerous highly publicized
reports have warned of a coming educational crisis caused by severe teacher shortages in
elementary and secondary schools [18-27]. These reports predicted a dramatic increase in
the demand for new teachers, primarily as a result of two converging demographic trends—
increasing student enrollments and increasing teacher retirements due to a “graying”
teaching force. Shortfalls of teachers, the argument surmised, would force many school
systems to resort to lowering standards to fill teaching openings, inevitably resulting in
high numbers of underqualified teachers and low school performance.

Our data confirm this demographic trend: the teaching force has gotten older, and
teacher retirements have steadily increased. But our analyses also show that the aging
trend is largely over. As Figure 4 shows, in the period 1987-1988 the age distribution of
teachers was shaped like a tall peak. The modal, or most common, age was 41. As the
years went by this group continued to age, and by 2007-2008 the modal age of teachers
rose to 55. However, by 2017-2018 the most common age of teachers had spread out—with
the modal age ranging from the low 30s to the high 40s.
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Figure 4. Age of Teachers, 1987-1988 and 2017-2018.

Likewise, the number of teachers 50 years or older increased, from approximately
529,000 in 1988 to a peak of 1,271,000 in 2008. However, by 2017-2018 the number of teachers
50 or older had decreased to approximately 996,000 (see Figure 5 for percentage changes).
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Figure 5. Trends in the Percent of Teachers Age 50 and Over, from 1987-1988 to 2017-2018.

What are the implications of this trend?

The aging of the teaching force has had large cost implications for both school budgets
and for state pension systems—an issue that has received much media and policy attention
in recent decades. Veteran teachers earn higher salaries, which, in turn, can strain school
and district budgets. Increases in the number of retirees mean larger outlays from state
pension plans [28,29].

But in discussions of the dire future for pension systems, another factor has been
underemphasized: if schools replace retirees with new teachers, who earn lower salaries
and who also pay into state pension plans, these additional costs could be lessened. As we
discuss in Trend 3, not only have retirees been replaced with newcomers, but the flow of
newcomers has become a flood.

Another implication of aging is its impact on the supply of teachers. Conventional
wisdom has long held that retirements are a major factor behind teacher shortages. But
teacher retirements have always represented only a small portion of all of those leaving
teaching—less than one-third in recent years. And, if we examine all departures of teachers
from schools (both those moving between schools and those leaving teaching altogether),
retirement is only approximately 14 percent of the total outflow. In our research on the
math and science teacher shortage, as mentioned above, we have found that, contrary to
the conventional wisdom, the new supply of qualified math and science teachers has been
more than sufficient to cover student enrollment increases and teacher retirement increases
in these subjects. In contrast, the main, but under-recognized, source of mathematics and
science teacher staffing problems is pre-retirement voluntary turnover [10,12,13], an issue
to which we return in Trend 7.

3.3. Trend 3: Less Experienced

Graying is not the only change in the age and experience of the U.S. teaching force.
Another opposite and unrecognized trend has occurred simultaneously. As Figure 4 shows,
by 2017-2018, the teacher age distribution had spread out, with multiple peaks. As the
number of older, veteran teachers increased, so has the number of beginning teachers. The
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increase in beginning teachers is largely driven by the ballooning trend, that is, by the huge
increase in new hires.

Most of these new hires are young, recent college graduates; however, a significant
number are older, but inexperienced, beginning teachers. For instance, in the period
2017-2018, approximately 36 percent of new teachers in schools were over age 29, and
approximately 15 percent were over 40—the phenomenon often referred to as mid-career
switching. This has been fostered by recruitment programs such as Troops-to-Teachers. But
mid-career switching into teaching is neither new nor an upward trend. Indeed, despite an
increase in the number of older new hires, the current proportion of new hires age 29 or
older is little different from that in the late 1980s.

Regardless of their age, these many new hires have resulted in a third trend—a dra-
matic increase in the number of teachers who are beginners—which we have labeled the
“greening” of the teaching force. This trend is illustrated by the distribution of teachers by
their years of teaching experience. In the period 1987-1988, the modal, or most common,
teacher had 15 years of teaching experience under his or her belt, and the shape of the dis-
tribution was a single peak, as shown in Figure 6. By 2007-2008, the modal teacher was not
a gray-haired veteran; he or she was a beginner in his or her first year of teaching. With the
advent of the economic downturn beginning in the period 2007-2008 and the subsequent
decrease in hiring, which was accompanied by layoffs—usually of beginners [30,31]—this
greening of the teaching force slowed down. Hence, by 2011-2012, the modal teacher was
someone in his or her fifth year. However, with the pickup in hiring, by 2017-2018, the
modal teacher was again a beginner—in their first year.
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Figure 6. Teaching Experience of Teachers, 1987-1988 and 2017-2018.

There are, of course, still large numbers of veteran teachers—in the period 2017-2018,
approximately one-quarter of all teachers had 20 years or more of teaching experience.
But it is useful to recognize that the percentages on greening included above do not
take into account the ballooning of the teaching force. Because the teaching force has
dramatically grown, numerically there are far more beginners than before. For example, in
the period 1987-1988, there were approximately 84,000 first-year teachers; by 2017-2018,
there were approximately 300,000 first-year teachers. Similarly, in the period 1987-1988,
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approximately 1 million teachers (approximately 37 percent of all teachers) had 10 or fewer
years of teaching experience; in the period 2017-2018, there were over 1.8 million teachers
(approximately 44 percent of the teaching force) with 10 or fewer years of experience.

What are the implications of this trend?

New teachers can be a source of fresh ideas and energy, and it can be beneficial to
have new faculty coming into schools. On the other hand, having an increasing number
of beginners, along with a decreasing number of veterans, in a school could also have a
negative impact. Being taught by more experienced teachers, for example, can make a
positive difference for students” academic achievement. A growing number of empirical
studies document what is common sense among those who have taught—that teachers’
effectiveness at improving their students’ test scores usually increases significantly through
their first several years on the job [32,33]. Beyond academic instruction, as they collect more
experience, teachers also have more opportunity to develop many other skills crucial to
teaching, such as how to deal with student behavior problems, how to teach students with
diverse backgrounds and abilities, how to work and communicate with parents, how to best
promote good work habits in students, and how to nurture students’ self-esteem. Having
sufficient numbers of veteran teachers in a school can also make a positive difference for
beginning teachers. A solid body of empirical research documents that support, including
mentoring by veteran teachers, has a positive effect on beginning teachers’ quality of
instruction, retention, and capacity to improve their students” academic achievement [34].

Greening also has large financial implications for several reasons. First, greening has
implications for overall teacher salary costs. A teaching force with an increasingly large
portion of beginners at the low end of the pay scale is less expensive, and this could ameliorate
some of the increased payroll costs of the ballooning trend mentioned above. For instance,
our analyses of the NTPS data show that in the period 2015-2016, the average starting
salary for public school teachers with a college degree and no teaching experience was
approximately $38,800; while that same year, the average salary for veteran public-school
teachers, with over 15 years of experience and a master’s degree, was approximately $66,500.

Second, greening has implications for pension systems. Greening may defray some of
the increased pension costs resulting from the graying trend. Economic analysts have been
arguing that there has been an alarming decrease in the ratio of new employees who pay
into pension systems and Social Security, compared to retired employees who withdraw
from pension systems and Social Security [28,29]. This imbalance does not appear to
be the case for teaching, which is one of the largest occupational groups in the nation.
As Figures 4 and 6 illustrate, both the proportion and the numbers of younger and less
experienced teachers have increased, not decreased.

Moreover, as we will show in Trend 7, early attrition has remained high among this
growing number of beginners, meaning that a significant number will never withdraw
all of the funds accrued in their school system’s pension plan. In many states it can take
5 to 10 years for a teacher to become fully vested, and hence eligible, upon leaving a school
system, to receive any funds contributed by their employers to their pension plan [35-37].
In addition, school system pension plans are sometimes backloaded: pension payout levels
do not increase evenly with each year of increased classroom experience. Rather, payouts
are often relatively small until a teacher has accumulated two or three decades of classroom
experience, after which they suddenly jump. High attrition combined with delayed vesting
and pension backloading could result in a reduction in payouts from state pension plans,
for more detailed discussion, see references [28,29].

In sum, greening (along with high attrition) means more of the teaching force is less
expensive and more teachers are paying into pension plans, while fewer of them will fully
withdraw from pension systems.

3.4. Trend 4: More Female

Educational historians and scholars have documented that when the public school
system was created in the U.S. at the end of the 19th century, teaching was intentionally
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designed to be a predominantly female occupation [38—42]. There were a number of
reasons for this, among them were that, since women had fewer other employment options
compared to men, and generally paid less, they were less expensive for school districts to
employ than men. Moreover, teaching seemed to fit the traditional gender-role stereotype—
that women are assumed more naturally suited to child rearing and caregiving than
men [43]. As a result, in this view, historically, in the U.S., K-12 teaching became stereotyped
as lower-paid “women’s work”.

For the same reasons, both financial and social, these scholars have held, teaching be-
came less attractive to males. Unlike women, males had more and better-paid occupational
options, hence becoming a teacher entailed greater financial “wage sacrifice”, “alternatives
foregone”, and “opportunity costs” for males [44]. Hence, males were less likely to both
enter and to stay in the teaching occupation. Indeed, some have concluded that women
essentially subsidized the education system for most of the previous century because they
were relatively well-qualified employees working for relatively low wages [43,45,46].

However, in recent decades, educational scholars have predicted that this would
change as gender stereotypes softened, many occupations became less sex-segregated, and
women’s employment options and career opportunities expanded [47-49]. Over the past
four decades, many occupations and professions that traditionally have been predominantly
male have opened up to women. For instance, data from the Bureau of Labor Statistics show
that in 1972, only 10 percent of physicians, 4 percent of lawyers, 2 percent of dentists, and
13 percent of pharmacists were female; by 2019, these proportions had risen to 41 percent
(physicians), 37 percent (lawyers), 36 percent (dentists), and 63 percent (pharmacists) [7].
With career and employment alternatives increasingly available, especially in higher-paid,
and/or more prestigious occupations and professions, some have predicted that fewer
women would enter lines of work that traditionally have been predominantly female.

Perhaps surprisingly, this has not happened for teaching in the U.S. Both the number
of women entering teaching and the proportion of teachers who are female have gone up.
The SASS data, along with other NCES data, show that since the early 1980s there has been
a slow but steady increase in the proportion of teachers who are female, from 67 percent in
the period 1980-1981 to over 76 percent in the period 2017-2018 (see Figure 7).
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Figure 7. Percent Female Teachers, from 1980-1981 to 2017-2018.
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It is unclear why this increase has occurred. Here we will offer four possible hypothe-
ses for this increase in the female-to-male ratio in teaching. These hypotheses are neither
exhaustive nor mutually exclusive.

(1). One possible hypothesis for the increase in the female-to-male ratio in teaching is
that teaching has continued to be less attractive and less welcoming to men than women
because of the persistence of traditional gender roles and segregation as well as issues with
financial rewards, occupational status, and social pressures associated with these roles.

For example, some analysts have argued that males continue to be discouraged from
entering teaching due to the persistence of a “wage sacrifice”—as men continue to be
able to earn substantially more in other lines of work. For an insightful summary, see
references [49,50].

Along with financial disincentives, researchers have held that males continue to be
faced with a “prestige penalty” if they enter teaching [51]. The occupational status and
stature of teaching has long been a source of both hope and frustration for educational
reformers. Historically, during the development of the school system, elementary and
secondary teaching was viewed as requiring less ability, skill and training, and in turn, was
afforded less pay and less occupational prestige than the well-established professions, such
as medicine, law, academia, engineering, dentistry, and accounting. For example, in his
classic work, The Sociology of Teaching, published in 1932, Willard Waller, noted that, “The
difficulties of the teacher ... are greatly increased by the low social standing of the teaching
profession and its” general disrepute in the community at large ... Concerning the low
social standing of teachers much has been written. The teacher in our culture has always
been among the persons of little importance and his place has not changed for the better
in the last few decades” [52] (pp. 11, 58). Similarly, C. Wright Mills (1951, pp. 129) in his
classic study White Collar published in 1951, referred to schoolteachers as the “proletarians
of the professions” in the U.S. [53] (p. 129).

Not surprisingly, in response, educational reformers have repeatedly sought to pro-
mote the view that elementary and secondary teaching is in reality a highly complex kind
of work, requiring specialized knowledge and skill, and deserving of the same status, pay
and standing as highly regarded professions, like law, academia and medicine. These
aspirations have yielded mixed results. Scholars have found that, as far as prestige and
status, elementary and secondary teaching in the U.S. lies in the middle—compared with a
wide cross-section of occupations and professions. As documented in the General Social
Surveys over the past half century the prestige and stature of K-12 teaching has been well
below that of professionals, such as doctors, lawyers, professors, dentists and engineers,
has been slightly higher than that of the skilled trades, such as plumbers, electricians,
and well above that of the lowest status types of work, such as secretaries, waiters and
barbers [54,55]. However, when compared solely to the subset of white-collar occupations
and professions, teaching lies near the bottom, at a similar level as nurses, police, librarians
and social workers.

International comparisons of the stature of teachers have also confirmed this finding.
In the recent Global Teacher Status Index, teachers were ranked against 14 other white-
collar occupations in 35 nations [56]. On average, teachers’ status was ranked near the
bottom of the 14, well below doctors, engineers, lawyers and accountants and only above
librarians, social workers and web designers. There were also large differences across
nations; China, Malaysia, Taiwan and Indonesia respect their teachers more than other
countries, Brazil and Israel were at the lower end of the Teacher Status Index, and the U.S
was in the middle.

Given this relative lack of professional legitimacy and prestige, social scientists have argued
that the status and social role of teaching has been akin to that of a “semi-profession” in the
U.S. [57-59]. The persistence of this view may discourage some males from entering teaching.

In addition to financial and status factors, the persistence of social pressures sur-
rounding the gender roles could also be a factor discouraging males from becoming
teachers—especially at the elementary school level. An insightful field study conducted
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over three decades ago found that enduring gender stereotypes made it very difficult for
males to teach in elementary schools, despite a strong desire from the public to employ
more male teachers in elementary schools [60]. Male elementary school teachers faced
suspicion and distrust, especially from female teachers, who felt that men were simply
not suited to work with young children. It is unclear whether such attitudes still persist
and it might be illuminating if this study were to be updated and replicated in today’s
schools. Interestingly, some recent research has found that socialization factors such as
parental influence may be partly responsible for the continued gender homogeneity of the
teaching profession, as the children of teachers are disproportionately likely to also become
teachers [61].

However, it is possible the influence of gender roles and their associated financial,
status, and social pressures, in dissuading males from entering teaching, has diminished
over time. The data show that the increase in the female-to-male ratio in teaching is not
due to a decrease in males entering, or an increase in males exiting, the occupation. While
the data show that the elementary school teaching force remains overwhelmingly female
(89% in 2017-2018), there has been a strong increase (57%) in the number of male teachers
employed in elementary schools in the past three decades (Figure 8). Many of these
males are employed as elementary enrichment/subject specialists, a high-growth field (see
Figure 3). Moreover, the TFS data show that there is little difference in the turnover rates
of male and female teachers. The number of male teachers employed in schools has grown
overall by 29 percent since the late 1980s, which is also faster than the rate of increase
in the student population (22%). The increase in the female-to-male ratio in teaching is
because the number of females in teaching has increased at over twice the rate of males
(see Figure 8). Rather than males being increasingly “pushed back”, or “pushed out”, it
may be that females are increasingly being “pulled into” teaching.
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Figure 8. Percent Change in Teachers and Principals, by Sex, from 1987-1988 to 2017-2018.

(2). A second possible hypothesis for the increase in the female-to-male ratio in teach-
ing could be a variant of the above mentioned increasing-career-opportunities hypothesis—
females have other employment options in general, but also growing opportunities in the
educational sector, both at the secondary level and in leadership. The increase in female
teachers is not spread evenly across teaching fields, levels and roles within schools. As
shown in Figure 8, increases in the proportion of female teachers have been concentrated
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at the secondary level, where the majority of teachers were male until the late 1970s. The
largest increase in the representation of females in particular fields has been in mathematics
and science. In the period 1987-1988, these were both male-dominated fields. By 2017-2018
approximately two-thirds of math and science teachers were female. Moreover, as shown
in Figure 3, these have both been high-growth fields.

As also shown in Figure 8, there have been far sharper increases in the proportion
of female school heads—principals. By 2017-2018, over half of all school principals were
female, up from 31 percent in the period 1987-1988, although the distribution of female
principals varies by school level, as it does for teachers (see Figure 9). There has also been
a similar increase in females at the position at top of the hierarchy in local educational
agencies—school superintendents. Data from the American Association of School Admin-
istrators show that, while superintendents remain predominantly male, there has been an
increase in the numbers of females holding these positions over the past five decades—from
1.2 percent in 1982 to 27 percent in 2020 [62].
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Figure 9. Percent Female Teachers and Principals, by School Level, 2017-2018.

The trend in female school leaders could be a factor in the recruitment, as well as the
retention, of females, including those of high academic ability—an issue we address in
Trend 6. Historically, while teaching was designed as a predominantly female occupation,
educational administration was designed to be “men’s work” [38,40]. Part of the rationale
was that the recruitment and retention of capable males in schools required a career
ladder with opportunities for advancement and enhancement in status, pay, and authority.
Likewise, the contemporary opening up of educational management and leadership to
women—demonstrated by the rapid growth in the numbers of female school leaders—
could be one possible explanation for the continuing attraction of teaching and education
careers for women, despite the growth of other employment opportunities.

(3). A third hypothesis to explain the increase in the female-to-male ratio in teaching
might be that the overall proportion of adult women obtaining college degrees, and entering
the paid workforce, has dramatically increased over the past four decades. Hence, while
women have more job choices than in the past, the large overall increase in women with
college degrees and women seeking employment may be partly responsible for the increase
in females entering teaching.

Data from the NCES’ Integrated Postsecondary Education Data System show that
since the late 1990s over half of college Bachelor’s degrees in any given year are awarded
to women [63]. This is especially the case for degrees in education. In 2018, approximately
43 percent of all Bachelor’s degrees awarded in the U.S. went to males, while only approxi-
mately 18 percent of Bachelor’s degrees in education awarded went to males. Moreover,
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the above cited data from the Bureau of Labor Statistics indicate that in a number of specific
occupations and professions the number of women has gone up at a faster rate than in
teaching [7].

But the data also show that the number of women in teaching has continued to
increase at a rapid rate. The number of women employed in the U.S. labor force overall
increased by 36 percent between 1988 and 2016, from 55 million to 74 million. However,
the number of women in K-12 public school teaching increased by more than twice that
rate during the same period. The proportion of all employed females who were teachers
rose from 3 percent to 3.9 percent during the same period. That is, teaching’s share of
employed women has gone up, not down, during the same time that the number of women
dramatically increased in many male-dominated occupations and professions. It appears
that the increase in women in teaching is more than simply a result of more women
obtaining college degrees and entering the labor force.

(4). Finally, a fourth possible hypothesis for the increasing proportion of female
teachers might have to do with negotiating the dual roles of homemaker and breadwinner—
the fit between work-life and family life. Scholars have long held that an important
factor behind the high proportion of women in teaching over the past century was the
perception of a relatively workable fit between the job of teaching and the work of child
rearing [38—41,49]. Compared to many lines of work, teaching has long been characterized
as a relatively flexible, easy entry/easy exit/easy re-entry occupation, with fewer career and
financial penalties for temporary leaves, such as for raising children [44,48,64]. Moreover,
given the perception of a shorter workday and summers off, caring for family was thought
to be more manageable for teachers than for those in many other jobs and careers. Given
the continuing disproportionate responsibility on the part of women for the domestic
labor and childrearing in families [50,65], this perceived workday structure may still be
disproportionately attracting women to teaching and hence a factor in the increase in the
female-to-male ratio. But it is also important to recognize that teaching may not be as
amenable to family life as this perception and stereotype holds, given the SASS/NTPS data
documenting that teachers in the U.S. typically work more than a 40 hour week and many
seek additional employment during the school year and in the summer.

What are the implications of this trend?

One set of questions raised by the data concerns the possible implications for students
of the increasing female-male ratio in teaching. If the trend continues, 8 of 10 teachers in
the U.S. may soon be female. A large percentage of elementary schools will have few, if any,
male teachers. An increasing number of students may encounter few male teachers during
their time in either elementary or secondary school. Given the importance of teachers as
role models, and even as surrogate parents for some students, certainly some may see this
trend as a problem and a policy concern.

Another set of questions raised by the data concerns the implications of an increase in
the female-male ratio for the stereotype of teaching as “women’s work” and for the future
status and standing of teaching as an occupation. The direction of causality and of the
relationships between gender, pay and occupational status are a source of debate, but as
discussed above, scholars have long documented that female-dominated occupations are
more likely to have lower salaries and more likely to be held in lower esteem than many
male-dominated well-established professions [45,46,50,51,59,61]. This raises a troubling
question: if teaching continues to become an increasingly female-dominated occupation,
would this lead to a further solidification of the stereotype of teaching as “women’s work”,
and in turn, make it harder in the future for teaching to improve its pay and its’ status as a
respected profession in the U.S.?

3.5. Trend 5: More Diverse, by Race/Ethnicity

While the teaching force is becoming more homogenous gender-wise, the opposite
is true for the race/ethnicity of teachers. At first this finding may also seem surpris-
ing. For several decades, shortages of minority teachers have been a major issue for U.S
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schools. It is widely held that, as the nation’s population and students have grown more
racially /ethnically diverse, the teaching force has not kept pace. The result, in this view, is
that minority students in the nation’s schools increasingly lack minority adult role models,
lack contact with teachers who understand their racial and cultural background, and often
lack access to qualified teachers of any background, because white teachers eschew schools
with large percentages of minorities [66—73]. This minority teacher shortage, in turn, is
widely viewed as one of a number of key factors behind the minority achievement gap
and, ultimately, unequal occupational and life outcomes for minority students [74-77]. In
response, in recent decades, numerous government and nongovernment organizations
have instituted and funded a variety of programs and initiatives to recruit minorities into
teaching. Moreover, often these efforts seek to place these new teachers in schools serving
disadvantaged and minority student populations. By 2008, over half of the states had
some kind of minority teacher recruitment policies or programs in place. (Throughout this
report, we use U.S. Census Bureau classifications of race/ethnicity: “Minority” includes
those identified as: Black/African American; native Hawaiian/Pacific/Islander and Asian;
Native American/Indian/Alaska Native; Hispanic/Latino; and those of multiple races.
“Hispanic/Latino” refers to ethnicity and includes those of all races. Over half of those
identifying as Hispanic also identify as White. Hence, the term “person of color” is not
synonymous with minority, and, following Census Bureau usage, we will not use the
former term.)

However, our extensive analysis of national data show that this portrait is chang-
ing [78,79]. Our data analyses confirm that teachers remain a primarily White, non-Hispanic
workforce and that a parity gap continues to persist between the percentage of minority
students and the percentage of minority teachers in U.S. schools. For instance, in the
2017-2018 school year, approximately 40 percent of the nation’s population belonged to
minority groups, 51 percent of all elementary and secondary school students were minority,
but only 20 percent of all elementary and secondary school teachers were minority (see
Figure 10). Moreover, this gap between percentages of students and teachers holds for each
of the main minority groups—Black, Hispanic, Asian, and Native American.
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Figure 10. Percent US Population, Students and Teachers, by Race/Ethnicity, 2017-2018.

But the data also show that this parity gap is not due to a failure to recruit minority
teachers. The gap has persisted in recent years largely because the number of white, non-
Hispanic students has decreased, while the number of minority students has increased.
The percent of all teachers who belonged to minority groups increased from 12.5 percent
in the period 1987-1988 to 20 percent in the period 2017-2018. Growth in the number of
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minority teachers outpaced growth in the number of minority students and was more than
three times the growth rate of white teachers (see Figure 11). Moreover, during this period,
increases in teachers outpaced increases in students for Blacks, Hispanics, and Asians.
However, the data also show large differences in the pace of these teacher increases by
group. For instance, the number of Black teachers increased by 29 percent, the number of
Asian teachers increased by 263 percent, while the number of Hispanic teachers increased
by 373 percent [78,79].
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Figure 11. Percent Change in the Number of Students and Teachers, by Race/Ethnicity, from
1987-1988 to 2017-2018.

Moreover, these percentages do not take into account the ballooning of the teach-
ing force. Since the teaching force has dramatically grown, numerically there are far
more minority teachers than before. In the period 1987-1988, there were approximately
327,000 minority teachers employed in public and private schools; by 20172018, there
were over 810,000 minority teachers. Our data also show that the increase in the number of
minority teachers has not been even across different types of schools. Most of the increase
has been in higher-poverty public schools [1]. Minority teachers are two to three times
more likely than white teachers to work in hard-to-staff schools serving high-poverty,
high-minority, and urban communities.

This increase in the number of minority teachers has been something of an unher-
alded victory. Commentators and researchers have tended to discuss the minority teacher
shortage and the outcome of minority recruitment efforts in dire and pessimistic terms.
However, although the proportion of minority students in schools is still far greater than
the proportion of minority teachers (Figure 10), the teaching force has in fact grown more
diverse. While we have not evaluated the efficacy of particular programs, our data suggest
that the widespread efforts over recent decades to recruit more minority teachers and place
them in schools serving disadvantaged and minority student populations appear to have
made a difference. Moreover, given the continued parity gap, the data suggest that it would
be worthwhile to continue such efforts.

However, while minority candidates have entered teaching at higher rates than whites
in recent decades, the data also show that the rates at which minority teachers depart
from schools is higher, at a statistically significant level, than that of white teachers, and
has also been increasing. In the decades from the late 1980s to 2012-2013, the annual rate
of minority teacher turnover from public schools increased by 45 percent, undermining
minority teacher recruitment efforts [78,79]. Indeed, the diversification of the teaching force
is all the more remarkable because it has occurred in spite of the high turnover rate among
minority teachers. Our data suggest that ameliorating the minority teacher shortage will
require focusing on both minority teacher recruitment and teacher retention. We return to
the issue of minority teacher turnover in Trend 7.
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3.6. Trend 6: Consistent Academic Ability

It has long been held that higher academic achieving college students—"the best and
brightest”—are likely to find elementary and secondary teaching less attractive than other
career and job options in the U.S. [19,44,47], as well as England [80]. Over the years, data
from different sources have seemed to confirm this. For instance, based on the assumption
that academic ability is accurately captured by standardized tests, a number of analyses
have shown that the Scholastic Assessment Test (SAT)/American Collegiate Test (ACT) and
other standardized college entrance exam scores of college graduates going into teaching
have long been well below the average for college graduates [81]. In our own analyses of
national data on college seniors from the NCES’ Baccalaureate and Beyond Survey (in both
1999-2000 and 2007-2008), we found that this was especially true for those majoring in
Education, who tended to have among the lowest average SAT scores. Moreover, within
most fields and majors, we found that those who became teachers had lower SAT scores
than those in the same field /major who did not go into teaching.

Not only do teachers tend to have below-average academic test scores, some re-
searchers and commentators maintain that the academic ability of teachers has been de-
clining over time—and that gender is at the root of the issue. While the number of women
going into teaching has increased, as discussed in Trend 4, proponents of this view have
argued that the academic quality of women who choose to go into teaching has gone down.
With alternative careers and jobs increasingly available, this view holds that the “best and
brightest” women have decreasingly entered traditionally female-dominated occupations
and professions, such as teaching [82,83]. As mentioned, some have argued that women
essentially subsidized the U.S. education system for most of the previous century because
they were relatively high-ability employees working for relatively low wages. But, the
argument continues, this subsidy has stopped, and as a result, the academic caliber of the
female portion of the teaching force has declined in recent years [47,48].

In the data, however, support for this proposition appears to be mixed. For instance,
using longitudinal survey data of birth cohorts from the 1940s to 1990, Bacolod (2007)
found that females within the top quintile of standardized test results increased as a share
of professionals while decreasing as a share of teachers. Similarly, another study looking
at trends in female standardized test scores from the 1960s to 2000 found a decline in
the proportion of female teachers who scored in the high deciles [83]. But another study
with data from the Educational Testing Service (ETS) showed no decline in SAT scores of
teachers as a whole from the mid-1990s to the mid-2000’s [84].

Of course, we cannot assume that either the “best and brightest,” or those scoring
higher on standardized tests, are the best or the most effective teachers. Accurately measur-
ing both academic ability and teaching quality are subjects of controversy. Moreover, the
relationship between them is unclear. But academic ability is often assumed to be an impor-
tant indicator of both the caliber of employees in any line of work and the attractiveness of
an occupation or profession.

We examined these trends using another possible measure of academic ability—the
selectivity or competitiveness of one’s undergraduate institution, which is no doubt corre-
lated with SAT/ACT and other standardized college entrance exam scores. The measure
we used is Barron’s six-category ranking of colleges and universities: most competitive,
highly competitive, very competitive, competitive, less competitive, not competitive [85].
The top two categories have accounted for approximately 14 percent of institutions and ap-
proximately 21 percent of undergraduates. The bottom two categories have accounted for
approximately 19 percent of institutions and approximately 13 percent of undergraduates.

What did we find?

Under one tenth of newly hired first-year public school teachers come from the top
two categories of higher education institutions. Because in some of the data cycles there
is a large amount of missing data on undergraduate institutions for private teachers, for
this trend we only report data for public school teachers. Approximately one-quarter come
from the bottom two categories. Approximately two-thirds of first-year teachers come from
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middle-level institutions. From 1988 to 2018 these proportions tended to fluctuate both up
and down slightly, but over this three decade period, it appears that there has been a slight
overall increase in the proportion of new teachers from the least selective colleges and a
slight overall decrease in the proportion from the most selective schools (see Figure 12).
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Figure 12. Percent First-Year Public School Teachers, by Selectivity of their Undergraduate Col-
lege/University, 1987-1988 to 2017-2018.

There are, however, differences in college selectivity by gender. Interestingly, begin-
ning male teachers in public schools have often been slightly more likely to come from
top-ranked institutions than have female teachers (see Figure 13). And, while the levels
fluctuated between 1987-1988 and 2017-2018, there appears to have been an overall de-
crease in the proportion of first-year male teachers in public schools coming from the top
two ranks of institutions—from 13 percent in the period 1987-1988, to 10 percent in the
period 20112012, and to 7 percent in the period 2017-2018.
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Figure 13. Percent First-Year Public School Teachers, with Undergraduate Degrees from the Most
and Highly Selective Colleges/Universities, by Gender, 1987-1988 to 2017-2018.
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For first-year female teachers in public schools the proportion coming from the top
two categories of institutions has also slightly fluctuated from year to year. There also
appears to have been a decrease in the proportion of first-year female teachers in public
schools from the top two ranks of institutions—from 2011-2012 to 2017-2018. However,
this decrease—from 8 to 6 percent—has been less than for male teachers.

Once again, however, these percentages do not tell the whole story. Although the
percentage of female teachers from top institutions has not changed much since the late
1980s, because the teaching force has ballooned (Trend 1) and has also become more female
(Trend 4), numerically teaching has been employing far more female candidates from all of
higher education, including top colleges and universities.

Hence, assuming our college selectivity measure of academic ability is valid, our data
show that there has been a decrease in the proportion of male teachers from top institutions
since the late 1980s. But these data also show that this trend has been less true of female
teachers. Perhaps we should call the latter a non-trend. So, contrary to the view that there
has been a sharp decline in the academic caliber of female teachers, our data suggest that
this has not been true in the past three decades.

Along with the increase in the numbers and proportions of female teachers, we do
not know the reasons for the apparent stability in the academic ability of females entering
teaching in recent decades. As we suggested in Trend 4, perhaps the increased opportunities
for women in school leadership and positions in secondary schools (see Figure 8) have
been attractive incentives for able and ambitious females to enter education.

3.7. Trend 7: Unstable

Elementary and secondary teaching in the U.S. has long been marked by relatively high
rates of annual departures of teachers from schools and from teaching altogether [38,44,86],
and especially in the past three decades, there has been a burgeoning of empirical research
on a wide variety of aspects of teacher turnover, mobility, and attrition [10,87-91]. Here
we will draw from our own extensive research findings on teacher turnover—especially
focusing on trends for beginning teachers.

To contextualize the stability of teachers we empirically investigated how attrition
for teachers compares to that of employees in other lines of work, by analyzing national
data from the Baccalaureate and Beyond survey on cross-occupational attrition rates of
college graduates through their first 10 years after graduation from college. We found that
teaching does have less attrition—those leaving the occupation entirely—than some other
occupations, such as the child-care, secretarial, and paralegal fields (see Figure 14). Attrition
rates are similar for teachers and police officers. Perhaps surprisingly, teacher attrition
is higher than nursing attrition, and teachers have far higher attrition than traditionally
highly respected professions, such as law, engineering, and architecture.

But these overall figures mask large differences in departure rates among different
types of teachers and different locales, revealing the need to disaggregate our data. The
flow of teachers out of schools is not equally distributed across states, regions, and school
districts. The largest variations in teacher departures by location, however, are those
between different schools, even within the same district. This includes both major com-
ponents of total turnover—migration (teachers who move between districts and schools)
and attrition (those who leave teaching altogether). The data show that almost half of all
public-school teacher turnover takes place in just one-quarter of the population of public
schools. The data show that high-poverty, high-minority, urban, and rural public schools
have among the highest rates of turnover.

Moreover, by analyzing the SASS/TFS data on the demographic characteristics of both
the schools migrating teachers move from and also those they move to for the following
school year, we have been able to compare the flows of teachers between different kinds
of schools. For instance, we found that of teachers who migrated between the 2004 and
2005 school years, over four times as many went from high-poverty schools to low-poverty
schools as in reverse. Likewise, of teachers who moved, over three times as many went from
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urban to suburban schools, as in reverse [13]. The net result is a large annual asymmetric
reshuffling within the school system of a significant portion of the teaching force, with
a net loss on the part of poor, minority and urban schools and a net gain to non-poor,
non-minority, and suburban schools. For instance, Lankford, Loeb, and Wyckoff offer an
insightful examination of teacher migration to and from New York City schools and the
suburbs [92].
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Figure 14. Among 1993 College Grads Who Entered Selected Occupations by 1997, Percent Who Left Occupation by 2003.

The data also show that rates of both moving between schools and leaving teaching
altogether differ by the race/ethnicity of the teacher. As mentioned in Trend 5, over the
past couple of decades, minority teachers have had significantly higher rates of turnover
than white teachers. Moreover, the gap has widened in recent years. Why is this? Strikingly,
while the demographic characteristics of schools appear to be highly important to minority
teachers’ initial decisions as to where to teach, this appears to be less the case for their
later decisions about whether to stay or depart. What does impact their decisions, our
analyses show, are school working conditions, in particular the degree of autonomy and
discretion teachers are allowed over issues that arise in their classrooms, and the level of
collective faculty influence over school- wide decisions that affect teachers’ jobs. The same
difficult-to-staff schools that are more likely to employ minority teachers are also more
likely to offer less-than-desirable working conditions, according to our data, and these
conditions account for the higher rates of minority teacher turnover. These high levels of
turnover, of course, undermine efforts to diversify the teaching force [78,79].

Beginning teachers, regardless of their race, have among the highest rates of turnover
of any group of teachers. Almost two decades ago we estimated that between 40 to
50 percent of those who enter teaching leave teaching within 5 years [11]. This figure has
been widely reported since, but it was only a rough estimate using cross-sectional national
data. More recently, using national longitudinal data from the Baccalaureate and Beyond
survey, we were able to more accurately document rates of cumulative beginning attrition
(see Figure 15). We found that more than 44 percent of new teachers leave teaching within
5 years of entry.
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Figure 15. Cumulative Percent Attrition of Beginning Teachers, by Years of Experience, 1993-2003.

Moreover, we have also found, despite a temporary dip after the 2008 recession, that
high levels of attrition among beginning teachers have been holding steady or even slightly
increasing since the late 1980s up to 2012-2013 (Figure 16). Note: the last cycle of the TFS
to be administered was in the period 2012-2013 and it only included public school teachers.
Hence, we present turnover data for public school teachers only in Figures 16-18.

1988-89
1991-92
1994-95
2000-01
2004-05
2008-09

201213

15 20

Percent

Figure 16. Percent Annual First-Year Public School Teacher Attrition, from 1988-89 to 2012-2013.
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Figure 17. Percent First-Year Public School Teachers Reporting Various Reasons Important for Their
Turnover, 2012-2013.
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Figure 18. Percent First-Year Public School Teachers Reporting Dissatisfaction-Related Reasons Important for Their Turnover,

2012-2013.

Again, however, an increase in the annual percentage does not tell the whole story.
Because the teaching force has grown dramatically larger, numerically there are more
beginners than before (Trend 3), and hence the actual numbers of teachers who quit the oc-
cupation after their first year on the job has also increased. Soon after the 1987-1988 school
year, approximately 7500 first-year public school teachers left teaching, while just after
the 2012-2013 school year, approximately 11,000 first-year public school teachers left the
occupation. There are more beginners in the teaching force, and these beginners are less
likely to stay in teaching than others.

Along with analyzing TFS data on the rates and cross-school variations of turnover,
we also analyzed data drawn from an additional set of items in the TFS questionnaire
that asked teacher-respondents to indicate the reasons for their departures from a list in
the survey questionnaire. Of first-year teachers who departed from their school after the
end of the 2011-2012 school year (including both movers and leavers), one-third indicated
that they had been involuntarily transferred, laid off, or terminated (see Figure 17). This
included for both budgetary and performance reasons. A larger portion indicated that
family or personal issues played an important part in their decision to depart. This set
included reasons of health, pregnancy, a residence move, and caring for family members.
Another one-third indicated that they departed to pursue further education or another
career. Finally, the most frequently cited set of reasons concerned dissatisfaction. Of
those who indicated that dissatisfaction was a major reason for departure, most cited a
variety of school and working conditions, including salaries, classroom resources, student
misbehavior, accountability, opportunities for development, input into decision making,
and school leadership (Figure 18).

In sum, beginners—the largest group within one of the largest occupations in the
nation—have been leaving at relatively high rates, and these rates have held steady or even
increased, in recent decades. Together, ballooning (Trend 1) and turnover (Trend 7) indicate
a growing flux and instability in the teaching occupation, as both the large numbers of those
entering teaching and the large numbers of those leaving teaching have been increasing in
recent years.

These changes have large implications. Employee turnover in any occupation has
pros and cons, costs and benefits. On the one hand, some degree of employee turnover,
with the accompanying job and career changes, is normal, inevitable, and can be efficacious
for individuals, for organizations, and for the economic system as a whole. Too little
turnover of employees is tied to stagnancy in organizations; effective organizations usually
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both promote and benefit from a limited degree of turnover by eliminating low-caliber
performers and bringing in “new blood” to promote innovation.

On the other hand, high levels of employee departures are consequential not only
because they can be a symptom of underlying problems in how well organizations function,
but also because departures can entail costs and other negative effects for organizations and
for the larger system These include large financial costs [93-95], and decreases in student
achievement [96-98].

As mentioned earlier, we have found that one negative consequence of teacher
turnover is its important but often overlooked role in teacher shortages [10-14]. Turnover
is a major factor behind the problems that many schools have staffing their classrooms with
qualified mathematics, science, and other teachers. Moreover, increases in turnover among
minority teachers, especially in disadvantaged schools, undermine efforts to recruit new
teachers in hard-to-staff schools and to diversify the teaching force. Additionally, research
using longitudinal administrative data shows that teacher turnover disproportionately
impacts some schools and districts more than others [99,100].

As mentioned in Trend 3, a possible financial consequence of high levels of teacher
attrition among beginning teachers is a reduction in payouts from state pension plans,
because increasing numbers of those who paid into systems remain in teaching long enough
to reap full pension benefits.

A further negative consequence of high levels of beginning teacher attrition is the loss
of newcomers before they are able to fully develop their skills. As mentioned earlier, a
number of studies have documented the reasonable proposition that teachers” academic
effectiveness—as measured by gains in their students’ test scores—increases significantly
with additional experience for the first several years in teaching [32,33].

4. Discussion

Has the elementary and secondary teaching force in the United States changed in re-
cent decades? The answer is most certainly yes—and in a number of important ways. It has
become far larger. It has simultaneously become older, younger, and far less experienced.
It has simultaneously become less diverse, by gender, and more diverse, by race/ethnicity.
It does not appear to be suffering from a decline in the academic ability of females entering
teaching; indeed, the numbers of new teacher hires coming from the top-ranked colleges
and universities has greatly increased. Finally, it remains unstable.

For each of these trends, significant questions immediately arise. What are the reasons
for, and sources of, the trend? Will the trend continue, and what impact will it have? In
this report, we have offered some possible answers to these questions.

It is also striking that while these trends raise important questions, until recently we
have seen little awareness or discussion of many of them or their implications—whether by
researchers, by policy makers, by educators, or by the public. But there are good reasons
to investigate the sources and continuation of these changes—because if these trends do
indeed continue, there will be large implications, with serious financial, structural, and
educational consequences for America’s educational system.

For instance, will the teaching force continue to outgrow the student population it
serves, and, if so, why? If the teaching force does continue to balloon in size, the expense
to local school districts could become unsustainable, and without an increase in funds,
districts may increasingly turn to cutting teacher salary levels.

Will the hiring, and thus the greening trend, continue? In turn, will an increasing
number of new hires decide not to stay in teaching, making teaching increasingly an
occupation practiced by the young and inexperienced, and if so, why? If this trend
continues, the expense to local school districts could become more sustainable, because of
lower overall average salary costs per employee. In other words, will there effectively be
a financial tradeoff between the numbers of teachers and their experience? On the other
hand, as the older portion of the teaching force finishes retiring, will a large portion of the
newcomers decide to stay with teaching to become the next generation of veterans?
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Will the teaching force continue to become more female, and if so, why? If the teaching
force does continue to become even more female-dominated, with the presence of male
role models a rarity for an increasing number of students in their K-12 school years, will
there be negative implications for students, both male and female?

Perhaps there is an irony in these changes. Historians tell us that when the public
school system was invented a century ago, the teaching force was transformed into a mass
occupation that was relatively low-paying, temporary, and designed predominantly for
young, inexperienced women, prior to starting their “real” career of child rearing [38,44].
Perhaps the changes that we have traced represent not an entirely new face, but a return to
the old face of the American teaching force.

A return to an earlier composition could have serious implications for the future status
of elementary and secondary teaching in the United States. Professionalization has long
been a source of both hope and frustration for teachers. Since early in the 20th century,
educators have repeatedly sought to upend the notion that teaching is akin to lower-skill
industrial work where teachers are interchangeable and easily replaced, and they have
sought to promote the view that teaching is highly complex work, requiring specialized
knowledge and skills, and deserving of the same status as well-established professions,
like law, medicine, engineering, and academia. These efforts to enhance the professional
status of teaching have also long met with limited success. And if teaching becomes an
even larger, lower-paying line of work, predominantly employing young, inexperienced
women, who stay for limited periods, it does not suggest optimism for the aspirations to
promote the image of teaching as a respected profession.

At the same time, these possible future trajectories, and similarities between the
contemporary transformation of the teaching force and its previous incarnation, are strictly
speculative on our part. Nothing in our data analyses so far can be considered conclusive
evidence that the teaching force is, or will be, “better” or “worse” in one way or another.
As we indicated at the beginning of this report, thus far our objective has been exploratory
and suggestive. At this point, we have more questions than answers.

What is clear is that large-scale changes are happening to one of the largest occupa-
tional groups in the U.S. Immediately after World War II and before the post-war baby
boom, there were just over three-quarters of a million elementary and secondary teach-
ers in the United States. By 2017-2018, there were more than five times as many—over
4 million elementary and secondary teachers. In the 2017-2018 school year alone, over
150,000 newcomers entered teaching. These data suggest a very large opportunity—one of
the largest occupations in the U.S. is being expanded, replaced, and re-made. Who will our
new teachers be and what implications will this have? Further research is warranted to
answer this question.
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Abstract: The common measure of teacher retention as snapshots of those employed in state-funded
schools may overestimate attrition by failing to consider a desire for flexibility in contemporary
teaching careers. When used as a measure of the effectiveness of teacher education, an over-emphasis
on classroom teacher supply may also narrow the curriculum to teacher training rather than the
more expansive ‘learning teaching’. This paper discusses two ‘softer” measures of retention, career
intention and training regret, to give a more general sense of how contemporary teachers see their
career development as relating to their initial teacher education and professional learning. These
measures are generated by adapting survey questions from the OECD’s TALIS and the US’ Beginning
Teacher Longitudinal Study, simply asking teachers where they see themselves in five years’ time
and if they would still choose to become a teacher if they could go back to before they began training.
Surveys were administered annually to two cohorts of recent graduates as part of the Measuring
Quality in Initial Teacher Education project—three data captures for 2018 graduates, two for 2019
graduates. It is shown how these measures help to mitigate declines in survey response and can
give some helpful estimates of teacher attrition with respect to sex, ethnicity, school type, and degree
type. The alternative measures are also argued to give helpful indicators of attrition risk before it
happens, allowing discussion of how teachers’ career intentions change during their early careers. In
particular, it is found that leaving the classroom is a fairly common expectation, but not necessarily
because of teacher burnout. It is suggested that asking what teachers can imagine themselves doing
is an effective measure for engaging with issues around vocational choice and teaching as a lifelong
profession, with implications for how careers in education are conceptualised in initial teacher
education programmes.

Keywords: teacher retention; wastage rate; attrition; teachers’ careers; early career teachers; initial
teacher education

1. Introduction

The supply of enough high-quality teachers is regarded as a perennial issue “in all
industrialised countries” [1] (p. 202), with regular shortages of teachers in particular subject
areas, with certain skills, in rural areas, or because of a need to maintain target class sizes
as birth rates fluctuate [2]. In part, this is an issue of forward planning and financing:
the lead-in time for educating teachers means that changing priorities can take a while to
address, while maintaining class sizes during peaks in birth or immigration rates can mean
having too many teachers when the surge passes and risk teacher unemployment.

One of the most common uses of retention figures is to help policymakers estimate
the numbers and types of available teachers to determine the allocation of training places,
incentives for new or serving teachers, and related policies around class size or teacher
workload. Some of these measures can also be used to judge the quality of initial teacher
education (ITE), particularly with notions such as early career teacher resiliency being
used to compare different ITE providers or routes. While a range of retention measures
can be used, each with their own emphasis—retention, attrition, wastage rate, vacancy
rate—these tend to see teacher supply at the system level rather than considering what
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they tell us about the needs and desires of individual teachers. This is most apparent in the
‘wastage rate’ measure, which counts any teacher not in the national state-funded school
sector (except for short-term or maternity leave) as ‘wasted’, a term imbued with covert
meaning and intent.

One helpful refinement to the standard headcount of teachers is to analyse vacancy
rates. Analysis of vacancies in England and Wales has shown that there is not a teacher
supply crisis in general, but rather the problem is a mismatch of supply and demand and
a need to better predict demand in subject areas or geographical regions using a broader
range of measures [3]. Analysis across OECD countries [4], likewise, found that teacher
supply was much more about a qualitative shortage: while some countries actually had an
oversupply of qualified teachers, all countries recorded shortages in key areas and high
attrition among early career teachers. Working with vacancies at subject level, Sprigade [5]
shows how adverts in the Times Educational Supplement related to the number of train-
ing places on offer in England creates an estimate of ‘trainees per post’: 0.59 for English
indicating that more trainees should be recruited, while 3.58 for citizenship suggests an
oversupply of teachers who may struggle to find jobs within their subject specialism. Sim-
ilarly, measuring teachers in precarious employment or being underemployed (e.g., as
teaching assistants or cover supervisors) can highlight the damaging impact of over-supply
in some areas, including an analysis of career paths of new teachers in Scotland showing
how teacher precarity can undermine professional learning, resulting in fragmented and
less satisfying careers, or even questioning the notion that teaching is a career [6]. Interpre-
tation of retention measures, therefore, needs to distinguish whether problems are related
with not having enough teachers willing to perform the work, or enough schools willing to
employ the available teachers. This is further complicated since retention tends to assume
that teaching is a traditional ‘job for life’, creating a questionable interpretation that must
be a negative reason for teachers leaving the profession before retirement [7].

Conceptualising teacher attrition in such broad terms also makes the scale of the
retention problem appear dramatic. Recent figures for England, for example, suggest that
as many as 250,000 teachers under the age of 60 are lost to the system: more than half the
number of current practicing teachers [8]. However, this takes a particularly narrow view
of what it means to not be in teaching since it only ignores those who retire, die, are on
maternity leave, or who are barred from teaching. After that, it becomes a simple binary
categorisation of whether a teacher is in a state-funded mainstream classroom: those who
become teacher educators or teach abroad, in the private sector, in state schools, in pupil
referral units, or in other educational institutions are all classified as ‘out of service’, giving
little indication of how, where, or even if this is a problematic situation.

Aside from the issue of underemployed teachers, who are still working in schools,
there appears to be little interest in what teachers are doing when they leave the profession,
or even if they intended to leave or simply take a break. For instance, requesting data from
the Scottish Teachers’ Superannuation Scheme showed that 3126 new teachers registered
with the scheme from April 2012 to March 2013, of whom 2194 remained in 2019, with
a further 426 transferring to England’s equivalent scheme. This data is not routinely
published, but there is valuable insight in knowing that nearly half of the teachers leaving
Scotland’s classrooms are still doing the same jobs south of the border rather than being
‘wasted’. Indeed, if teacher retention was measured UK-wide rather than at national level,
five-year retention would be around 80%, a far less alarming figure than is generally
reported. The number may indeed be higher if including those teaching in other UK
nations, overseas, or in the private sector.

One notable area of progress is the changed methodology of Scotland’s teacher cen-
sus [9], which signals that the work of teachers is valued beyond their service in mainstream
classrooms as the census includes all teachers in publicly funded primary, secondary, spe-
cial schools, and early learning and childcare settings, expanding on typical teacher counts
which only look at primary and secondary schools. Scotland’s local authorities centrally
employed teachers are also counted, which includes those in a general local authority
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non-teaching role, short- and long-term supply teachers, peripatetic/visiting specialists,
and those employed as home visiting tutors or in the hospital teaching service [10]. Such
improvements to counting teachers give a clearer view of teachers working in the edu-
cational system, more broadly defined, and so gives a better estimate of figures such as
teacher: pupil ratio and overall teacher retention across the profession.

Such added detail can generally be regarded as an improvement in workforce tracking,
even if it makes comparisons with other data sources and other countries problematic as
what is counted as a teacher can vary. However, the variety of ways to count teachers can
lead to misuse as the issue becomes politicised. Weldon [11] makes an incisive critique of
the commonly cited figure of 50% teacher attrition in the first five years, picking apart a
trail of guesses, circular references, and unchecked assumptions in governmental reports
and the academic literature to show that there is little robust data to support claims of a
teacher retention crisis. Nevertheless, maintaining the narrative of crisis seems to serve
neoliberal policies and reform in the name of efficiency as the concept of attrition is related
to value-for-money in ITE.

This narrative can also include teacher preparation programme completion as well
as in-service attrition. Such a measure of overall retention—from the start of ITE through
to the early career—may have some value in showing how many of those who started a
programme then remained as teachers (and thus giving an inference about the level of
“teacher resiliency” developed on these programmes). However, competition between
ITE providers illustrates the potential to use retention figures to mislead. For instance,
Teach First claims a programme completion rate of 95%, which it reports as “uniquely
high” compared with a PGCE average of 86% [12], although this is called into question
by UK Government statistics showing the rate of qualified teacher status awarded to
graduates of these programmes which show Teach First at 91%, university-led postgrad-
uate programmes at 90%, and university-led undergraduate programmes at 93%. Teach
First confusingly call this ‘wastage’ instead of ‘non-completion’, which a cynic may see
as trying to present themselves favourably against the common assumption of 30-50%
wastage [11]. The confusion increases as retention is reported in different ways: 42%
“long-term retention”, 54% who “remain teaching in the UK”, by which they seem to mean
England and Wales, 57% “still in teaching 5 years” after training, or 68% who “remain
employed in education” [12]. This echoes earlier research finding that “fewer than half” of
those admitted to teacher education programmes made it to their fifth year of teaching [2]
(p- 25), but the range of measures perhaps says more about the political value of these
figures rather than the realities of teachers in the labour market.

On a pragmatic level, having such a range of measures with confusingly similar names
can obscure the issues and make it difficult for policymakers to find suitable measures.
On a more philosophical level, the use of retention as a measure of the quality of ITE can
more problematically lead to a narrative of pounds spent per year of a teacher being in a
classroom. Thus, ITE is seen to be failing if the number of those remaining employed in
schools falls and its primary purpose is assumed to be providing schools with teachers on
a regular enough basis to mitigate seemingly inevitable attrition.

As well as adding nuance to the simple teacher headcount as in vacancy rate or teacher
censuses, attempts have also been made to consider teachers’ economic motivations. Sims
shows how recruitment and retention must engage with a range of market conditions,
showing a “perfect storm” [13] of a bulge in pupil numbers working its way through
from 2015 to 2024, while teachers from the Baby Boom generation are retiring and the
30% increase in graduates training to be teachers, following the 2008 recession, potentially
leaving teaching as the economy recovers.

Aside from economic motivations, individual teachers may also change careers due to
“vocational maturity”, in which “people become more clear about their assets and liabilities
as well as about the opportunities and limitations of their job” [14] (p. 94). Rather than being
‘wasted’, these teachers experience attrition positively as they go on to new opportunities.
For instance, while qualification level can be a crude proxy for teacher quality, US data
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suggests that the most qualified teachers have “an 85% greater likelihood of leaving the
profession than less selective graduates in the first three years of teaching” [15] (p. 648).

Along similar lines, analysis of working conditions, salaries, and the attraction of
alternative employment points out a range of push and pull factors for teachers [16,17],
where policy can be informed better by figures such as teacher turnover, resignation rates,
or average years of service for teachers in a school or district. Other studies have invested
in better tracking of teachers beyond the binary in/out of service, showing, for instance,
that more than half of teachers leaving state schools actually stayed in the education sector,
most commonly “teaching in private schools, becoming teaching assistants and taking up
a non-teaching role in school” [18] (p. 10). Such reassurance echoes similar improvements
in understanding of student retention in higher education more generally, where fears
over high drop-out rates are greatly diminished when it is shown that the vast majority
of students quickly return to study on a different programme [19], distinguishing the
relatively low number who ‘stop out” from those observed to ‘drop out’.

Thus, the starting point for the current study was to seek a context-suitable mea-
sure [20] of the proportion of teachers who could be deemed to be putting their ITE to
good use. The measure should consider value to the individual teacher rather than just
to the state-school system as a measure of the quality of ITE provision. This is in line
with Scottish Government funding of higher education, that study at a higher level is
deemed a social good in general terms and should therefore not be treated in terms of
narrow utility for a particular job. Specifically, the idea that teaching internationally should
be counted reflects a broader commitment in national policy to internationalisation of
the curriculum and diversity of the workforce while reflecting the argument, common in
HE, that international work is considered an indicator of quality. Likewise, the concept
of “vocational maturity” [14] (p. 94) was helpful in considering how teachers might see
their capabilities as opening up a range of new career options, which again could be taken
as a positive indication of ITE quality even if it led to higher teacher attrition figures. It
was also desirable to find measures which could be used in surveys of teachers before
they experience attrition. From discussing and comparing a range of possible measures in
survey data, we conclude that two measures, teacher career intention and career regret,
offer many advantages over current measures of retention and may usefully extend into
measures of ITE quality.

2. Materials and Methods

Data comes from the Measuring Quality in Initial Teacher Education (MQuITE) Project,
a six-year study funded by the Scottish Government and involving co-investigators from
every ITE provider in Scotland. Currently in Year Four, the project has a broad remit to
find and generate data suitable for measuring the quality of ITE in ways which suit the
context of Scotland or identify where existing data already exists.

The MQUITE study began with a snapshot survey of 2018 graduates (n = 332) as they
completed their ITE programmes, but later expanded to include 2019 graduates and a small
group of 2020 graduates when two new universities were accredited for initial teacher
education. From around 8000 survey invitations cascaded through institutional contacts
and the General Teaching Council for Scotland, 197 teachers have remained in the study
throughout every stage as of the most recent data capture in September 2021. A larger
number of teachers have completed at least one survey, meaning that overall the study
has gathered views from 572 teachers through 1551 individual survey completions. For
the most recent data capture, the 197 responses came from 494 invitations sent to those
who volunteered their email addresses at the end of a previous survey. A total 16 surveys
were started and not completed, while 6 emails bounced. Response attrition from those
invited is therefore 60%, although as a percentage of all those who started an earlier survey
(n = 962) it is a much higher at 80%. This is a clear disadvantage to survey estimates of
teacher retention, particularly when relying on cascade methods of final-year students who
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may already be experiencing survey fatigue, compared with the much easier to collect
headcount data from employment contracts.

Survey questions related to teacher retention were adapted from large-scale surveys,
specifically the OECD’s TALIS [21] and the US-based Beginning Teacher Longitudinal
Study [22]. The OECD data is freely available online, so there was also the added benefit of
enabling international comparisons. The questions included were:

e If you could go back to the start of university and start over again, would you become
a teacher or not? [scale response]

e How long do you plan to remain in teaching? [multiple response checkbox options]

e At this point in time, where do you envisage yourself in 5 years’ time? [multiple
response checkbox options]

Other questions were helpful in making comparisons relevant to policy questions
around retention, such as ethnicity and sex data being used to see if retention had an
equalities impact and teachers’ self-assessed competence levels and professional develop-
ment needs to see if teacher learning or efficacy affected retention. Analysis used simple
descriptive statistics to report percentages, with cross-tabulation identifying differences in
means. Ethical approval was granted by the University of Edinburgh, where the project
originated in 2017, with endorsement from each of the partner institutions and, most
recently, refreshed approval from the University of Strathclyde in 2020 as it took overall
responsibility for the project.

3. Results

This section reports on variables potentially related to teacher retention, including
one—career regret—which enables international comparisons, before presenting overall
responses to the career intention prompt. Career intention responses are then discussed
with respect to how they might be used to consider the kinds of questions usually asked of
headcount data.

3.1. Participant Responses
3.1.1. Estimates of Teacher Regret

While not a direct measure of teacher retention—indeed, it is a measure that gives
no indication of a teacher’s employment status—presentations of the emerging data at
conferences and government committees have found that one measure resonates partic-
ularly well: “If you could go back to the start of university and start over again, would
you become a teacher or not?” OECD’s TALIS phrases this as “If I could decide again,
I would still choose to work as a teacher” under the prompt “We would like to know
how you generally feel about your job. How strongly do you agree or disagree with the
following statements?”, followed by a range of statements around the desire to change
schools, whether teachers enjoy their work, etc. [21]. While it limits our ability to claim
direct comparability, our slight rephrasing suited our context of a survey about initial
teacher education, rather than about working conditions, as is the focus of TALIS. We refer
to this affectionately as the ‘do-over rate’, turning the adjectival rating scale responses into
simple percentages to give an indication of teacher career regret.

Across all survey cohorts at the point of graduation, only 6% of teachers indicated
they would decide differently if given their choice again. This increases slightly, to 14%,
when surveyed during their induction year, and then up again to 16% at the end of their
first-year post-registration (i.e., their second year as a classroom teacher since graduating
from university). Overall, this estimates early career regret at 13% and suggests a relatively
positive view of the value of ITE programmes. By way of comparison, filtering the TALIS
dataset to only include teachers at a similar career stage shows regret expressed by 27%
of early career teachers across the OECD sample. The measure may even be rankable,
showing some interaction between ITE quality and working conditions. For instance,
Mexico leads with just 8% regretting their choice, Japan comes bottom at 45%, while
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Scotland’s neighbours are around the OECD mean: Finland with 21%, England 32%,
Sweden 36%.

3.1.2. Intended Length of Service

Taking prompts from the BTLS, respondents were given a range of tick-box options to
indicate how long they planned to remain in teaching. Response options included until
retirement, qualifying for benefits, a better job, life events, as soon as possible, etc. While
comparisons are not possible with BTLS in the same way as can be performed with TALIS
data because BTLS is a restricted dataset, responses offer some insight into whether early
career teachers share the view of retention statisticians that teaching is a lifelong career. For
estimating intention to remain, responses were recoded into three main categories: until
retirement/inability to work, until a life change or better job, leaving as soon as possible,
and undecided. These summaries are presented in Table 1, below.

Table 1. Intention to remain by career stage.

Remain Until On Graduation During Induction After Induction
Retirement or
inability to continue 48% 73% 73%
work
Until a life change or o o o
better job 2% 1% 3%
Leaving as soon as 29, 3% 29,
possible
Undecided 3% 5% 3%

It, therefore, seems that the assumption underlying many retention measures, that
teaching is a career through to retirement, is still widely held by early career teachers,
although it is by no means a universal expectation. In particular, there appears to be some
doubt upon graduation, although this rapidly improves once teachers start work. It also
suggests that very few teachers see themselves as likely to be out of the classroom in the
short-term, highlighting a need to better understand the gap between their expectations
and what seems to be borne out in teacher census data.

3.1.3. Career Intention

Table 2, below, shows career intention by career stage. As with the ‘intention to remain’
options, these largely followed the BTLS prompts but were rephrased to use more locally
common terms.

Table 2. Career intention by career stage.

Intention On Graduation During Induction After Induction

(a) Class/subject teacher in Scotland 72% 67% 63%
(b) Middle leader 35% 33% 37%
(c) School leader/headteacher 4% 2% 1%
(d) Not teaching at all 7% 9% 10%
(e) Teaching out with Scotland 23% 18% 16%
(f) Wgrkmg in further or higher 79 8% 79
education

(g) Workmg in education but not 11% 12% 1%
teaching

(h) Studying for, or having achieved, a 30% 24% 23%

Master’s Degree in Education
(i) Studying for, or having achieved, a 4%

doctorate in education, e.g., PhD or EdD 3% 3%
(j) Studying for, or having achieved a

master’s or doctorate in a 3% 2% 2%
non-education-related field

(k) Other 3% 5% 3%
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The first response, those seeing themselves as teaching in classrooms in Scotland,
matches closely with teacher retention figures, the teacher census, and the pension partici-
pation figures previously discussed. This suggests that the career intention question may
be a helpful indicator of which teachers may indeed leave the classroom which, by virtue
of being a survey item, may be beneficial in predicting attrition. It is also noteworthy to
see the large number of respondents who thought they may be teaching out with Scotland,
which in follow-up interviews seemed to include overseas (the Middle East being the most
common), but in the most part referred to other UK nations. There are also small but
significant numbers of EU citizens who take ITE programmes in Scotland which, prior to
2021, received a fee waiver from the Scottish Government, so they may be more likely to
anticipate returning to teach in their own country, particularly following Brexit.

It can also be seen that the proportion of respondents who think they might not be
teaching at all in five years’ time is low, below 10%, but increases each year. Some response
bias can be assumed for the survey, although it is issued to private email addresses so can
include teachers who have left Scotland. There are also high numbers for those considering
further study, and the ‘other’ responses included many education-related ideas (e.g., church
minister, children’s charity workers, etc.). Since the majority of response options might be
considered relevant to an education-related career, aggregating responses is helpful for
providing a summary. Ignoring ‘other’, since responses were so varied, responses were
grouped into ‘teaching related’ (responses a, b, ¢, e, f), ‘education-related’ (g, h, i), and ‘out
of service’ (responses d or j). These are summarized below in Table 3.

Table 3. Aggregated career intention responses.

Intention Category On Graduation During Induction After Induction
I. Teaching related 95% 96% 87%
II. Education related 40% 26% 37%
[neither I nor II] 3% 5% 7%
III. Out of service 8% 22% 14%

Creating an additional ‘neither teaching-related nor education-related” category to
compare with ‘out of service” helps to show how many teachers saw themselves as open to
several options, which included some of those who also chose “out of service’ responses.
That is to say, many of those teachers who could imagine a future where they would be
counted as ‘out of service” in census data could still see other options in teaching-related or
education-related roles. While this number still increases year-on-year, it is again much
smaller than might be assumed in the context of retention as it is commonly reported.

3.2. Relationships between Retention Measures

Aside from survey data helping to anticipate and perhaps mitigate attrition before
it occurs, having survey questions that serve as reasonable proxies of attrition offers the
potential for analysing relationships with other variables. For instance, policymakers
may find it helpful to be able to identify teachers who are categorised as ‘retained” but
perhaps feel trapped and would prefer to leave if they felt they could. However, one major
limitation in conducting such analysis is that the numbers expressing regret were so low
that a much larger sample or a survey with better participant retention would be necessary
for running any inferential statistics (e.g., Table 4).

Table 4. Example of cross-tabulation interpretation for ratings upon graduation (n = 154).

Intend to Remain Teaching as Long as Able (At

Graduation)
No (n =30) Yes (n = 124)
Regrets
9 (30% 0 (0%,
Regret becoming a (n=9) (30%) (0%)
teacher (at graduation) No regrets o .
(n = 145) 21 (70%) 124 (100%)
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While such small numbers preclude inferential statistics, the crosstabulations between
related items suggest that there is some nuance and therefore value in asking both questions.
For instance, Table 4 shows that there were only nine respondents who expressed regret
at becoming teachers, and that, unsurprisingly, none of these respondents thought they
would remain in teaching for as long as they were able. However, these are not all the
respondents who felt they would not remain in teaching, with a further 21 respondents
choosing this option. This means that, even though 100% of those intending to remain as
long as they were able also expressed no regrets at becoming teachers, both questions still
have value in looking for nuances in the experiences of those small numbers of teachers
not intending to remain or expressing career regret.

To help explore the career regret variable further, a new variable was created for any
teachers who responded to any of the three annual surveys that they ‘certainly would not’
or ‘probably would not” become a teacher if they had their time again. Of the 485 teachers
who answered this question, 60 (12%) expressed regret, 2 (.5%) expressed regret in one
data capture but not another, and 423 (87%) never expressed regret. The same can be
conducted with the intention to remain until retirement or as long as they are able. Of the
458 responses to this question across all data captures, 268 (59%) said throughout that they
intended to remain, with 190 (42%) saying that they did not. In this case, where the same
teacher stayed in the sample from one year to the next, their response was unchanged.
Collapsing the ‘regret’ variable into a dichotomous response allows the cross-tabulation
shown in Table 5, below.

Table 5. Cross-tabulation of regret and intention to remain variables across all data captures
(n =329).

Intend to Remain Teaching as Long as Able

No (n =72) Yes (n = 257)
Regret becoming a Regrets (n = 40) 33 (46%) 7 (3%)
teacher No regrets (n = 289) 39 (54%) 250 (97%)

Looking across all years of data capture shows some interesting nuances—while the
vast majority of those who express regret also responded that they did not intend to remain
teaching as long as they were able (33 of 40 respondents; 83%), there were some exceptions.
Seven respondents who regretted becoming teachers nevertheless intended to remain
in the profession, while 39 respondents who did not regret becoming teachers still did
not intend to remain in the profession. There is perhaps some insight possible from the
‘remain until a specific life event (e.g., parenthood, marriage)’ response. Of the 330 who
responded, just 37 teachers (11%) agreed with the statement, but these made up 30% of the
‘regrets’ category and only 9% of the ‘no regrets’ category. Remembering how early in their
careers these respondents were sampled, this could suggest that they quickly found out
that teaching was not compatible with their life plans.

Comparing the ‘regret’ rating with the career intentions responses is perhaps the most
illuminating analysis. Table 6, below, shows that almost all teachers expect to still be in a
teaching-related or education-related role in five years’ time. However, almost all of those
who do not (87%) are also those who expressed regret at becoming teachers (13, compared
with 2), suggesting that this phrasing of the question could be useful for those who still
feel that they are using their teaching skills but do not see their future in the classroom.
As a measure of the value of a student’s initial teacher education experience, it is perhaps
the intersection between these two questions that is most revealing, with just 13 of the 329
respondents (4%) feeling that they both regretted becoming teachers and did not expect to
remain in the education profession.
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Table 6. Cross-tabulation of regret and expectation to be in a teaching- or education-related role
across all data captures (n = 329).

Expect to Be in a Teaching or
Education-Related Role in Five Years’ Time

No (n =15) Yes (n = 314)
Regret becoming a Regrets (n = 40) 13 (87%) 27 (9%)
teacher No regrets (n = 289) 2 (13%) 287 (91%)

Regretting their choice of becoming teachers seems to be a good indicator of teachers
who expect to be in different careers in the near future, whether education-related or not.
However, it is not the full story, and there are still sufficient numbers of teachers who do
not regret taking their ITE programmes but nevertheless can see themselves being ‘out
of service’” within the next five years. This illustrates the potential of using such survey
questions to inform policy related to teachers’ careers, or for making judgements about the
quality of ITE.

3.3. Other Factors to Cconsider

Working with estimates of attrition risk in survey data lacks the clarity of census
data, but it does allow exploration of questions around teacher efficacy, professional
development needs, or feelings of preparedness To illustrate one way of working with
these new estimates, a new “at risk’ variable is created for those responses where something
is wrong. This includes any respondents at any stage who regretted becoming teachers
(n = 62), those who intended to leave teaching ‘as soon as possible” (n = 16), and those who
anticipate being out of service within the next five years (positive responses to the ‘out of
service’ prompt, n = 61, or negative responses to all the ‘teaching-related” and ‘education-
related” prompts, n = 26). These new variables can be compared with teachers’ self-
reported efficacy, professional learning need, efficacy with particular reference to managing
behaviour, and their overall rating of competence taken from elsewhere in the MQUITE
surveys. Summarised below in Table 7 as a percentage increase or decrease in the risk
category, it can be seen, for instance in the first row, that those student teachers expressing
career regret also have 8% lower efficacy ratings than those who do not express regret,
rising to 10% for efficacy ratings relating to classroom management or pupil behaviour, and
a 15% lower rating of their own competence, but no difference in their level of perceived
need for further professional learning.

Table 7. Self-reported teacher competency changes by risk category.

Self-Efficacy

Student Teacher Risk (Mean of All Self—EﬂfAcacy CPD Need Competence
Category (Behaviour)
Measures)
Career regret —8% —10% 0% —15%
Not expecting to be teaching 1% 1% 9, 1%
in a classroom in Scotland
‘At risk” composite —6% —9% 0% —13%
Not expecting to be in
teaching-related or —7% —5% +1% —13%

education-related roles

4. Discussion

This study set out to find context-appropriate measures related to teacher retention.
Specifically, the context was a state-funded higher education system broadening the concept
of ‘in service’ to consider a wider sense of what it means to make good use of a teacher’s
initial teacher education. There was also a desire to find a suitable retention-related measure
that could be used in surveys before attrition occurs. One immediate practical advantage is
that it is easier to survey teachers while they are at risk of attrition instead of after they have
left, meaning that the influence of a broader range of variables can be considered. Finding
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a suitable measure to include in surveys would also assist in making inferences about the
quality of initial teacher education programmes, possibly extending beyond surveys of
early career teachers to include student teachers during their teacher preparation at risk of
in-programme attrition and helping to identify those teachers in need of support.

Comparing four different ways that teachers might be identified as ‘at risk” helps to
indicate the value of adapting measures to suit local context. For example, if the survey
only relied upon the ‘Do you expect to be teaching in a classroom in Scotland in five years’
time?’ measure, there would be no meaningful difference in any of the efficacy, CPD, or
competence ratings between those teachers who answered yes and those who answered
no (Table 7). As the MQUITE project continues and the dataset grows, intersectionality
between variables may be feasible to analyse, and longitudinal analysis tracking the cohorts
will be possible. At the moment, for example, there are not enough teachers from BME
backgrounds to draw any conclusions.

It has conversely been shown that too broad a measure of ‘making good use of your
ITE’ is also limiting. Taking a positive interpretation of retention including all teaching-
related or education-related roles means that fewer than 3% of teachers are identified as
at risk of attrition, which could erroneously imply that there is no problem. This lack of
discrimination in the question, with over 97% of teachers seeing themselves in at least
one teaching-related or education-related role in five years’ time, can be mitigated by a
composite measure of risk which includes all respondents identified in any of the other
measures. However, this requires asking several questions of participants, each with a
range of responses, and so would have to justify the extra data collection. In particular,
questions adapted from the BTLS around staying to retirement, benefits eligibility, life
event, etc., seemed less meaningful in the Scottish context.

As a balance between ease of responding and enabling further analysis, the best option
seems to be a pared-down version of the career intention question from BTLS [22] and
the career regret question from TALIS [21]. Qualitative follow-up may help in suggesting
context-meaningful response options that would better support inferences around whether
teachers are anticipating going into teaching-related or education-related roles and how or
if these expectations relate to their views on teachers” working conditions or the quality of
their teacher education. Rather than being a checkbox, more sophisticated responses such
as ranking may also be worth exploring. Adding in questions about teachers’ longer-term
intentions—such as their intention to return—could help when discussing how to categorise
teachers who gain valuable experience, they can bring back to have direct benefits in the
classroom. Both the career intention and career regret questions may also easily adapt to
surveys of student teachers during their ITE programmes, helping to identify where these
feelings may originate or strengthen. Such a view of career intention as student teachers
move through their education and early career could combine particularly well with recent
work looking at the views of those who consider but do not ultimately choose to enter
teacher education programmes [23]. A measure of career intention and ITE regret may help
to broaden this focus further, engaging with those who perhaps always saw a teaching
career as part of something else.

As a summary of increased risk factors, looking at intention and regret together sug-
gests a greater attrition risk for teachers who rate their competency lower, particularly
in terms of self-efficacy abilities from the TALIS list and, even more specifically, in terms
of managing pupil behaviour. It also appears that professional learning needs as sur-
veyed using the TALIS list have no relation to retention risk factors, running contrary
to expectations.

More broadly, it is hoped that this study opens discussion around what counts as
retaining a teacher in the profession. There remains the practical need for teachers to meet
teacher-student ratios and for there to be enough high-quality teachers (however defined)
able to teach the full curriculum in all areas of the country and meet the diverse needs
of learners. However, governments may also wish to consider the education profession
as extending beyond this. There may be a broader view of how society benefits from

44



Educ. Sci. 2021, 11, 617

having teachers taking on different roles, consideration of how teachers may move flexibly
between different jobs within an education career, and even a strategic view of how flexible
teaching careers can be supported to manage the ebb and flow of births and immigration.
For example, there is currently renewed interest in sabbaticals for teachers in Scotland,
which could be a powerful policy lever for managing teacher employment rates, giving
policymakers an extra tool beyond ITE recruitment targets. As Gorard et al. [24] point out,
it hardly seems wasteful for teachers to move from the state to the independent sector, or
to teach in further or higher education. Likewise, teachers entering other voluntary or
public service sectors may continue to derive benefits from their teacher preparation and
provide benefits back to the state. Examples from our free text responses included a teacher
setting up a road safety education charity, writing textbooks, and becoming a teacher
educator. These would be counted as ‘out of service’ in current measures, so the statistic
needs to be treated with caution. Similarly, Scotland’s teacher education has a strong social
justice and diversification agenda, so the number of teachers going to teach overseas may
represent important contributions on a global scale even if these are a short-term loss to
Scottish schools.

The range of figures discussed above suggest that there may be a convergence around
a common estimate of teacher retention, leading to a general impression that attrition and
teachers” own expectations of attrition are around 20% over the first five years. There is
also some support for the assumption that attrition is more acute in the earliest years of
a teacher’s career. However, it is difficult to claim that there is a ‘true’ figure for teacher
retention since the measure has become so politicised. Instead of arguing for any one single
approach, transparency in methods and reporting may be better to ensure that appropriate
estimates of retention are used for different policy contexts. The range of measures here
also warrants caution when using conventional estimates of teacher retention, since around
75% of teachers typically categorised as ‘out of service’ may still be in education-related
roles and experiencing what they regard as successful careers.

Considering the extent to which ITE intends to prepare students for a teaching career
or an education career, or indeed whether that is a helpful distinction to make [25], may be
helpful in deciding specifically how retention should be measured for making inferences
about the quality of ITE provision. Indeed, future research asking some form of these ques-
tions during ITE may be able to create combined estimates of programme non-completion
and teacher attrition. Given the changes in career expectations from one year to the next, it
may also be prudent to consider career planning and advice as part of teacher preparation
or early career professional learning.

Finally, the study acknowledges a limitation in sampling bias, that those who have
left teaching already are less likely to remain in the survey cohort. This will inevitably
produce an overly optimistic view of intention to remain. Nevertheless, particularly when
thinking of intention to leave or sense of regret, this sample may still help to indicate
career dissatisfaction or early signs of burnout and includes teachers who may wish
to leave but feel unable to find suitable work elsewhere or are otherwise trapped by
circumstances. These attitudinal measures can therefore supplement the ‘harder” data of
teachers” employment status, better informing debate around what it means for a teacher
to make good use of their professional preparation.
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Abstract: Background: A raft of initiatives and reforms have been introduced in many countries
to attract and recruit school teachers, many of which do not have a clear evidence base, so their
effectiveness remains unclear. Prior research has been largely correlational in design. This paper
describes a rigorous and comprehensive review of international evidence, synthesising the findings
of some of the strongest empirical work so far. Methods: The review synthesises a total of 120 pieces
of research from 13 electronic databases, Google/Google scholar and other sources. Each study is
weighted by strength of evidence. Results: The strongest evidence suggests that targeted money
can encourage people into teaching but does not necessarily keep them in the teaching profession.
The money needs to be large enough to compensate for the disadvantages of working in certain schools
and areas, and competitive enough to offset the opportunity costs of not being in more lucrative
occupations, and its effect is only short-term. Conclusions: Continuing professional development
(CPD) and early career support could be promising approaches for retaining teachers in the profession,
but the evidence for them is weak. There is no evidence that any other approaches work, largely
because of the lack of robust studies.

Keywords: teacher recruitment; teacher retention; systematic review; causal evidence; interventions

1. Introduction

This paper provides a comprehensive review of international evidence synthesising the findings
of some of the strongest empirical work on improving the recruitment and retention of school teachers.

Attracting and retaining qualified teachers is a persistent problem that has plagued many countries
for decades. The trends in recruitment to initial teacher training are often associated with the national
labour market condition and the relative attractiveness of other occupations. Shortages are more
severe in some subjects especially for maths and physics where there is a high demand for graduates
in these fields. Compounding this is the growing pupil population. In England, teacher demand has
consistently outstripped supply [1]. Reportedly, more people are leaving teaching than ever before.
Only 60% of teachers remained in state schools after five years and for ‘high-priority” subjects like
physics and maths, this five-year retention dropped to just 50% [2].

An adequate supply of qualified teachers is important for the provision of an effective education
system. A shortage of teachers can have a detrimental effect on the life chances of children [3-7].
Many countries in Europe have reported a widespread shortage of teachers [8]. Teacher supply
continues to be a challenge in Australia and New Zealand and, in England and the US, the teacher
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shortage is predicted to get worse as the pupil population rises. Across each of these contexts,
the extent of the shortages can vary depending on geographical region, subject area, age of student
and school types.

There are a number of factors which may influence a shortage of people being recruited into
the teaching profession. These predominantly relate to people recognising and opting for what
they perceive to be more favourable alternative career options. From an individual’s perspective,
these decisions may be influenced by the financial rewards available (e.g., salary, prospect of bonuses)
or by their understanding of what the role entails (e.g., required tasks, working conditions, level of
autonomy). Economic and employment cycles can have an impact on the number of people choosing
teaching as a career, with more people seeing it as an attractive option during times of economic
uncertainty [9-13]. It is also the case that government policies could influence teacher recruitment too,
e.g., through funding and allocation of training places, the development of training routes, or marketing
strategies [14].

The shortage of teachers is reportedly also partly the result of people leaving the profession
prematurely. Teaching has often been characterised as an occupation with a high level of turnover
especially among new teachers [15-17]. While all occupations experience some degree of turnover and
career change, turnover in teaching is considered high particularly in the first few years compared to
many other professions, such as lawyers, engineers, architects and professors [18,19]. In the US, it has
been reported that around 40 to 50 percent of new teachers leave within the first five years of entry into
teaching [20]. In England, the attrition rates are similar, particularly in maths, science and languages
subjects [21]. Among the secondary teachers who qualified in 20102012 around 66% stayed on in
state-funded schools in the fifth year [2] (Table 8). Government data show that the odds of leaving are
higher for newly qualified teachers (NQTs) and those with stronger academic backgrounds [22].

In countries experiencing teacher shortages, numerous policy initiatives have been introduced
in an attempt to address recruitment and retention issues and the factors which contribute to them.
Many strategies involve financial incentives such as increased pay for teachers (e.g., for those teaching
certain subjects or in particular areas) as well as bursaries or scholarships designed to attract more
people into the profession, or to keep them there once they have qualified. In England, for example,
there is a long history of providing tax-free bursaries and maintenance grants/loans for those entering
training, and additional ‘early career” payments for those continuing in the role after completing their
NQT year. The amount available is, in theory, associated with the level of shortage. Similar approaches
can be found in other countries experiencing teacher shortages. In the US, there have also been more
widespread interest in variable salaries for those working in certain geographical areas, or in schools
with higher proportions of disadvantaged pupils, as well as some initiatives which seek to reward
teachers financially based upon their performance [23-25].

In more recent years, some policymakers have moved beyond financial incentives for retaining
teachers. A growing awareness of the often challenging working conditions associated with
teaching [26,27] has led to the development of strategies to try and improve these, and in turn make
teaching a more attractive profession. These include induction programmes, access to professional
development, enhancing leadership skills in schools, flexible working. In England, the Early Career
Framework (ECF) [28], introduced in 2020, is part of the wider Teacher Recruitment and Retention
Strategies [29] to support new teachers during the induction years via high-quality mentoring and
professional development, and a reduced teaching timetable.

An increasingly important issue is teachers” workload. Correlational studies indicate that teachers’
perceptions of workload are strong predictors of their decision to leave teaching [30-32]. In England,
a report published by the DfE [27], based on interviews with 101 former teachers, suggested workload
as the most important factor influencing teachers” decision to leave the profession. A recent survey
of teachers and those who have left the profession found that ‘workload” and ‘improving work-life’
balance were the most cited reasons for exiting teaching [33]. An earlier report based on a survey of
over 1000 teachers also identified workload, policy changes and accountability pressure among the top
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reasons for teacher attrition [34]. The DfE launched the Workload Strategy in 2014 to understand and
address ‘unnecessary’ tasks that teachers undertake in the course of their duty. There is no evidence
available on the extent to which schools have engaged with the recommendations put forward from
this consultation, but the Teacher Workload Survey carried out in 2019 showed a reduction in teachers’
reported working hours since 2016. However, the majority of teachers still reported workload as a
serious problem.

2. Background
2.1. Common Approaches Used to Improve Teacher Recruitment and Retention

2.1.1. Financial Incentives (Including Scholarships, Bursaries, Higher Wages)

Financial incentives are commonly used to try and improve recruitment and retention. These are
premised on the assumption that if sufficiently well compensated, people can be encouraged to go
into teaching or be persuaded to stay on in the profession. Identifying what a well-designed pay
incentive should be is difficult because of the numerous challenges and parameters that need to be
considered [35]. Some commentators have suggested that effective incentive plans must offer relatively
large awards to induce behavioural changes [36,37]. A number of American studies have pointed to
the level of financial incentives needed in different contexts. Goodnough and Kelly [38] suggested that
teacher salaries in New York be increased by up to 25% in the lowest-performing schools as the 15%
increase that was offered in 39 of those schools appeared to have little impact in terms of attracting
qualified teachers. Boyd et al. [39] and Hanushek et al. [40] estimated that considerable pay rises
(up to 50%) may be needed to induce more teachers to work in schools with high proportions of
ethnic minority or socioeconomically disadvantaged students. However, if working conditions and
the relative attractiveness of the schools can be improved, then the size of the pay increase may need
not be as large.

Others have argued that a single pay scale does not provide incentives for teachers with skills that
are in high demand in non-teaching fields. Successive governments in England have offered more
to trainees in certain subjects. However, once qualified, teachers then tend to enter the profession at
a similar pay level irrespective of subject area. Recent reports have recommended that teachers in
shortage subjects be paid a ‘salary supplement’ to encourage their retention, particularly in the early
years of their careers [41,42]. Increased flexibility of pay was also introduced in England in 20132014
meaning that schools no longer had to use the seniority-based national pay scale but instead could
determine annual pay awards by ‘performance’. Studies have suggested limited impact on teacher
mobility or retention in the same schools thus far [43—45]. There is very little evidence to indicate
whether performance-related pay works either in improving teachers’ performance or retaining them
within the profession [46].

2.1.2. Alternative Routes into Teaching

Another approach often used to address the critical shortage of teachers is alternative certification
or alternative pathways into teaching. These offer options different to the ‘standard’ or “traditional’
routes within a particular region or country and often provide ways into the profession for those
wishing to train ‘on the job” or who are working in other careers or roles (e.g., Troops to Teachers in
England, or routes permitting teaching assistants to qualify as teachers). Traditional teacher-preparation
programmes tend to emphasise pre-service training on the assumption that the learning and practical
experiences that trainees engage with will give them the requisite skills and knowledge needed for
success in the classroom. Alternative programmes may try to reduce barriers to entry and/or aim to
enable teachers to enter the classroom more quickly (e.g., Teach First, School Centred Initial Teacher
Training programme in the UK; Teach for America, the Teacher Residency Programs and Peace Corps
Program in the US).
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Many studies have been conducted to evaluate the effectiveness of different teacher preparation
routes, but most focus on outcomes relating to teacher performance with mixed results [47,48]. Typically,
these studies assess the relationship between certain attributes and qualifications of teachers and
teacher performance (usually measured using students’ performance as a proxy). There has been less
research on the effects of teacher preparation for teacher recruitment or retention.

2.1.3. Induction Programmes and Mentoring

In recent years, there has been growing policy interest in induction and mentoring strategies.
These are designed to provide additional support and development for teachers, usually in the early
years of their career, with a view to retaining them within the profession [49,50]. While there is a large
body of research on mentoring/induction programmes that has purportedly examined the “impact” of
induction and mentoring on teacher retention, most are limited to single-group causal comparative
analysis, correlating teachers’ participation in these programmes with their self-reported intention
to stay in teaching [51]. A systematic review on the role of mentors on retention of newly qualified
teachers could not find conclusive evidence of a positive impact [52]. Only three studies within
the review reported positive effects, but all were correlational studies (not based on experimental
designs). The report called for closer scrutiny of the relationship between induction and retention and
highlighted the need for more robust and reliable research in this area. Moreover, given the often
complex or multi-faceted nature of induction/mentoring programmes, it can sometimes be difficult to
understand which of the mechanisms or ‘ingredients” within them are likely to drive any impact on
retention. Further high-quality research focusing on these areas is particularly needed at present in
order to inform the development and implementation of new policies on induction and mentoring
(see e.g., the Early Career Framework in England [28]

2.1.4. Professional Development

Investing in high-quality professional development is widely believed to be an effective way of
improving both teachers” and, in turn, students’ performance [53]. More recently, however, professional
development is also being considered as a method for improving teachers’ satisfaction with their
job and potentially reducing their workload. This, it is hoped, may lead to increased retention [54].
There are numerous professional development opportunities available to schools and teachers at
present. However, there is considerable variation in the aims and quality of such programmes and
teachers” access and engagement with them. Further, there is very little robust evidence which
points towards an impact on retention [55,56]. A study by Allen and Sims [57] in England indicated
that high-quality subject-specific professional development may be beneficial for retaining teachers.
The study examined teachers’ engagement with the National STEM (Science, Technology, Engineering
and Mathematics) Learning Network development scheme, finding that while participants were no
more likely to stay at their current school, they were more likely to stay in the profession for the
first and second year after taking the courses. Recent analyses by Worth and van den Brande [58]
found an association between teachers’ reported autonomy over their professional development and
their intention to stay in teaching. While not established as a causal relationship, this finding does
suggest that some experimental work on this issue would be helpful for understanding whether
increasing teachers” autonomy in relation to professional development might be a potential strategy
for improving retention.

2.1.5. Leadership Support

Some studies have highlighted the importance of school environment factors for teacher retention,
with school leadership often being viewed as influential in determining the ethos and working
conditions within a school. A series of observational studies point to teachers’ perceptions of
administrative support and leadership as being strong predictors of teachers’ intention to leave [59-61].
Johnson, Kraft and Papay [62] argue that while working conditions generally appear to be important to
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teachers and their future career plans, it is the social conditions which form part of these—such as the
principal’s leadership, school culture and relationships with colleagues—which are most influential.
Analysis in England, based upon the international TALIS dataset, also highlights the importance of
good leadership. Sims [63] found that better school leadership is associated with higher job satisfaction
for teachers and a reduction in the odds that they would want to leave their school.

2.1.6. Additional Incentives

In addition to the financial incentives noted above and school working conditions, research has
looked at other incentives to encourage teacher recruitment and/or retention, including offering below
market rental rates, living allowances (e.g., London living allowances) and discounted housing in
certain areas. Examples from Australia and America include housing subsidies or offering rental
accommodation at below-market rate for teachers willing to work in rural areas [64]. Unfortunately,
the evidence on these kinds of incentives is limited and is often based on small-scale descriptive work
or tangential research about wider compensation. Unlike for more direct financial incentives and wage
compensation, there have been no rigorous evaluations of housing incentives to determine if they
work in improving recruitment and retention especially in hard-to-staff areas, as Anne Podolsky at the
Learning Policy Institute acknowledged [64].

2.2. Previous Reviews of the Literature

To the best of our knowledge, there have been no large-scale comprehensive reviews on teacher
recruitment and retention policies, with quality appraisal of individual studies included as a key feature.
Most have been narrative reviews of available literature [65,66] or focused on particular issues or
groups of teachers/schools. Przygocki [67], for example, looked specifically at teacher supply issues in
Catholic schools, while Fore et al. [68] and Billingsley [69] were concerned with the shortage of special
education teachers. Previous reviews have also tended not to be systematic, instead summarising a
collection of studies seeking the consensus view [70,71] or providing a discussion of a small number of
key articles [72-74]. Borman and Dowling’s [75] comprehensive review focused on the factors that
moderate attrition outcomes rather than examining policy initiatives or interventions designed to
improve retention.

A review by Guarino et al. [76] examined the individual and school characteristics linked to
teacher recruitment and retention, as well as synthesising the evidence for a range of policies and
initiatives aiming to reduce the shortage. The authors apply four quality criteria based on sample,
measurement procedures, model specification and interpretation to these studies. These quality
criteria, however, were used to determine whether studies would be included in the review or not.
They were not used to assess the weight that should be allocated to the findings in relation to each
intervention. More recently, Hanover Research’s review [77] examined both financial and workplace
incentives connected to teacher recruitment and retention. However, the study provides little critical
analysis nor consideration of the quality of each of the included evaluations. Gunther [78] examined
non-financial factors influencing teacher recruitment and retention, including a range of research
design and quality criteria used for rating of included studies. However, the study focused on personal,
school, community and job characteristics or factors, rather than examining the effectiveness of policy
interventions introduced to tackle the teacher shortage.

Where attempts have been made to consider the quality of the included studies the results have
been disappointing. Laurence et al.’s [79] review of programmes aimed at attracting and retaining
teachers in the US concluded that it was difficult to be certain about the evidence of effectiveness
as many of the programmes tended to be small and piecemeal and hence difficult to replicate on
a large-scale. Lonsdale and Ingvarson [80] reviewed recruitment strategies employed in Australia,
the US, UK, Canada and New Zealand and cautioned that many of the strategies have not been formally
evaluated, or where they have, evidence tended to be anecdotal and informal.
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Our review exclusively includes studies that can contribute to answering causal questions on the
impact of strategies or policy initiatives to improve the recruitment and retention of teachers.

3. Methods

This review summarises the evidence of initiatives in addressing teacher recruitment and retention.
Knowing more about what ‘works’ and what does not will allow policymakers and schools to make
informed and targeted decisions on strategies to use or avoid, to attract and retain teachers. Given the
huge amount of research in this area, we have to be careful these decisions are supported by the
best available evidence. It is therefore imperative that the trustworthiness of each research finding is
evaluated. To do this we used a multi-factor method for judging the quality of evidence of each study
included in the review.

The research questions are:

1. What are the most promising approaches in attracting teachers into the profession?

2. What are the most promising approaches in retaining teachers into the profession?

3. What are the ‘best bets’ for schools, regions, and policymakers to improve the recruitment and
retention of school teachers?

In the context of this review, teachers refer to classroom teachers who deliver teaching in
state-funded schools from early years to post-secondary education. We have intentionally not limited
ourselves to teachers of any phase or subjects as attracting and retaining different types of teachers
may require different strategies. In any case, the majority of research conducted in this area focused on
teachers in state-funded schools, with a small number covering special education teachers. There was
also a disproportionate number about shortage subjects, such as maths and science or languages.
This is not surprising as recruiting and retaining shortage subject teachers has been a concern in most
education systems across the world.

3.1. Search Strategy
To search for relevant studies, a list of search terms was developed as follows:

Teacher supply OR teacher demand OR teacher retention OR teacher shortage OR teacher recruitment
AND initiative OR incentive* OR policy/scheme AND experiment OR quasi-experiment OR
randomised control* trial RCT OR regression discontinuity OR difference in difference OR time series
OR longitudinal OR systematic review OR review OR meta-analys* AND impact OR evaluation
OR effect.

These were applied to 13 educational, psychological and sociological electronic databases including:

e  Education Resources Information Clearinghouse

e JSTOR

e The Scholarly Journal Archive

e Social Sciences and Education Full Text

e Web of Science

e Sage

e  Science Direct

e  Proquest Dissertations and Theses

e  British Education Index

e  ERIC (Educational Resources Information Center)

e  IBSS (International Bibliography of the Social Sciences)

e Ingenta Journals (full text of a large number of journals)

e EBSCOhost (which covers the following databases: PsychINFO, BEI, PsycARTICLES, etc,
ProQuest, IBSS
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e Plus Google and Google Scholar.

These searches were supplemented by studies known to us and snowballing of relevant studies
cited in the retrieved studies and from prior reviews of the literature.

The search terms were tested on well-known sociological, educational and psychological databases
to ensure that they picked up relevant pieces of literature, and pieces already known on this topic.
Following this, a very general and inclusive statement of search terms was generated for each database.
These were adjusted to suit the idiosyncrasies of each.

To determine the causal evidence of policies and initiatives on teacher recruitment and retention,
we included only studies using experimental (e.g., randomised control studies) or quasi-experimental
designs (e.g., regression discontinuity, matched comparison, difference-in-difference, longitudinal
time-series analysis and instrumental variables) and large-scale longitudinal studies, or similar.

The scoping review and previous reviews of literature suggested that there were few robust
experimental evaluations of policy initiatives or approaches for teacher recruitment and retention.
The decision was therefore made to include any empirical studies with at least some type of comparative
design, but would have low ratings for trustworthiness in terms of causal claims.

The search was limited to studies published or reported in the English language. We intentionally
did not set any date limits, to keep the search open. To avoid publication bias, the search included any
material published or unpublished that mentions both substantive and causal terms.

A total of 6731 potentially relevant records were identified from titles alone. An additional
347 were added from following studies in previous reviews, studies known to us from previous work
and from references in identified studies. These included 58 research reports from ProQuest Premium
which were specifically related to the effects of induction and mentoring on teacher retention. All were
exported to EndNote (a reference manager) for screening.

3.2. Screening

In any review, a broad search of the databases will invariably pick up huge numbers of irrelevant
materials. This is even more so in our case as we intentionally kept the search as broad and
comprehensive as necessary to ensure that we did not miss potentially relevant materials. A large
majority of records were not relevant but contained some of the keywords. To remove these,
we eyeballed the entries looking at the title and abstracts and removed those that were clearly not
relevant to the topic. We then screened for duplicates using the EndNote function. Some studies were
presented in different forms, or for different audiences, e.g., as a working paper or a report as well as
journal articles. These were treated as one study.

In the next stage of screening the full reports were skim-read by one researcher. Any studies
thought not to meet the inclusion criteria were then reviewed by other members of the research team
for consensus. Four members of the team independently reviewed 10 randomly selected reports to
agree on their inclusion or exclusion. The full texts of the included studies were screened by applying
pre-defined inclusion and exclusion criteria as presented below.

3.3. Inclusion Criteria

Inclusion and exclusion criteria were determined prior to completing the searches and were
applied after the initial screenings. Studies were included if they were:

Empirical research

About activities aimed at attracting people into teaching or about retaining teachers in teaching
Specifically about recruitment and/or retention of classroom teachers

About incentives/initiatives/policies or schemes on teacher recruitment and retention

About mainstream teachers in state-funded/government schools

AN e

Studies that had measurable outcomes (either retention or recruitment)
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3.4. Exclusion Criteria

SR

9.

10.
11.

12.
13.
14.
15.

Studies were excluded if they were:

Not relevant to the research questions

Not primary research

Not reported in English

Not a report of research

Descriptions of programmes or initiatives with no evaluation of strategies or approaches used in
teacher recruitment and retention

Not about strategies or approaches to improve recruitment or retention of teachers (e.g.,
observational or correlational studies of factors influencing recruitment and retention)

Studies that had no clear evaluation of outcomes

Studies with non-tangible or measurable outcomes (e.g., surveys about teachers’ attitude or
beliefs or perceptions

Ethnographic studies, narrative case studies, opinion pieces

Outcome is not teacher recruitment or retention

Focus only on specific groups of teachers, e.g., special education teachers or ethnic
minority teachers

Not relevant to the context of English speaking developed countries

Recruitment and retention of school leaders, teaching assistants or school administrators
Anecdotal accounts from schools about successful strategies

Surveys collecting ideas about the best way or most effective ways to attract and retain teachers

The PRISMA diagram (Figure 1) tracks the number of studies included and excluded at each stage

of the review process.
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Figure 1. PRISMA Diagram of included/excluded studies
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The majority of the studies that were excluded were because they were not relevant to the topic
(i.e., not about teacher recruitment and retention), not about impact evaluation, recruitment and
retention were not the outcomes, or were simply reports about best practices.

3.5. Data Extraction

The included studies were assembled and considered for synthesis. Key information from each of
the included studies was extracted and summarised using a template (Appendix A). Such information
included the research design, sample size, group allocation, outcome measures, missing data, methods
of analysis and the results.

We then judged the research evidence and reliability of the finding for each piece of included
study using the “Gorard Sieve” [81]. This uses five criteria to assess the trustworthiness of the research
(see Appendix B): the design (whether it includes a fair counterfactual), scale of study (size of smallest
cell, as small studies can be volatile and vulnerable to threats to validity), scale of missing data (missing
data can bias the findings), quality of data obtained (data obtained from standardized test instruments
or administrative data are considered more robust than data collected from participants’ self-report or
from instruments aligned with the intervention) and other threats to validity (e.g., conflicts of interest).
All such factors are important [82] for ensuring that the evidence that informs policy and practice can
be relied upon. Each study was then given a padlock rating ranging from 0 (no weight can be placed on
the study) to 4@ (the most robust that could be expected in reality). This is an indication of how secure
the findings are. We use the term “quality” to refer to the security of the findings and not necessarily the
quality of the research. The ratings take no account of whether the intervention was deemed successful
or not, or whether the report author claimed the intervention was effective. To ensure inter-rater
reliability, four members of the team reviewed and rated a sample of five papers. Team members were
in constant consultations with each other throughout the process to ensure consistency.

We did not compute the average effect sizes for each of the approaches as the study designs were
so varied that averaging effect sizes across different studies which use different scales (e.g., odds ratios,
hazard risks, mean effect sizes and r-coefficients) for measuring different aspects of similar intervention
may not reflect the real impact of each individual type of programme. To illustrate, the studies in
this review employ a range of methodologies (e.g., instrumental variables, regression discontinuity,
time-series analysis, difference-in-difference and randomised control trials) to estimate the effects of a
wide spectrum of measures aimed at improving teacher supply. One of these is financial incentives.
This is an umbrella term which encompasses differential salary compensation, bonus incentive scheme,
pension enhancement, scholarship and bursaries and tuition fee waivers. These strategies are not
identical, or even similar in some cases, therefore averaging the effect sizes across the different strategies
may not reflect the impact of each particular strategy. It is also the case in this review that there were
often only one or two studies for each type of financial incentive that meet our causal criteria. It was
therefore not possible or desirable to average the effect size for each type of programme [83].

The key matter is whether the effect is positive or not. The size of the effect can be misleading as
studies with small samples, those without control groups, used non-randomised controls and those
that are based on teachers’/pupils’ self-reports of outcomes invariably show huge effect sizes [83].
To overcome these problems, we examined the substantive and methodological features of each study
using the “sieve”. Therefore, rather than reporting effect sizes, we present the direction of effect
(positive, negative or no change) and the strength of the evidence (i.e., how secure is the finding).

3.6. Synthesising the Evidence

To facilitate the synthesis, we sorted the research reports by outcomes according to whether
they were about recruitment, retention or both. A broad classification of incentives/initiatives was
created. These include financial incentives (e.g., signing bonuses, wage uplifts, scholarships and loans),
and other non-financial incentives (e.g., alternative routes into teaching, staff development, mentoring
& induction and workload reduction) or a combination.
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Approaches with the most highly rated studies showing positive effects are considered the most
promising. Likewise, approaches rated highly (i.e., 28 and above) showing negative or no effects are
considered least promising given the existing evidence. All outcomes, whether positive or negative are
considered. It is just as important to identify approaches that do not have evidence of effectiveness
as it is to identify those that do work. It has to be made clear that approaches with no evidence of
impact does not mean that they are not effective, but rather that the existing evidence is such that its
effectiveness cannot be determined.

4. Results

The 120 included studies reported 157 individual outcomes relevant to recruitment and retention
(Table 1). We discuss the approaches for improving recruitment and retention separately. However,
a number of studies report on both recruitment and retention and these are included in both sections
where appropriate. Studies receiving a O or 18 rating are not discussed in any further detail as their
limited design or methodological quality means that they offer little in terms of indicating promising
(or otherwise) approaches. Appendix C summarises the weaker studies (rated O and 18@). These are
mainly studies with very weak design. They either had very small samples, non-randomly allocated
comparison groups, had no clear comparators, high attrition or based on models that made a number
of unrealistic assumptions. All this makes it difficult to attribute the effect to the policy initiative or
intervention. Therefore, including them in the discussion will add little to the overall finding.

Table 1. Number of studies with each security rating: all included studies.

Security Rating Positive_Outcome Unclear/Mifed Outcome Neutral or Ne§ative Outcome
n=92 n=15 n =50
4@ - - -
k] 6 2 3
28 43 6 17
18 40 5 27
o 3 2 3

4.1. Approaches to Attracting Teachers

Fourteen studies that focus on approaches relating to recruitment are rated 2 @ and above (Table 2).
All but two involve some kind of financial incentives (Table 3). This is perhaps because large-scale
administrative/panel data relating to financial incentives are more readily available and accessible,
and efficient to examine for researchers.

Table 2. Security ratings of studies on recruitment.

Security Rating Positive Outcome Un(c)lz;:{) ﬁ?ed Neutroalutt)zol\llneégahve

38 Rosen (2012)

Boyd et al. (2012)

DeFeo, Hirschberg & Hill (2016)
Dolan, Metcalfe &
Navarro-Martinez (2012)

8 Falch (2017) Fulbeck & Richards BGqurr:r’ d&etsifs ((2282106))

Fitzgerald (1986) (2015) .

Glazerman et al. (2013) Kraftetal. (2020)

Hough and Loeb (2013)
Steele et al. (2010)
Zarkin (1985)
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Table 3. Security ratings of studies on financial incentives in teacher recruitment.

Security Rating Positive Outcome Unclear/Mixed Neutral or Negative
Outcome Outcome
38 - 1 -
28 8+1 1 2

4.1.1. Financial Incentives

The strongest study (38) shows mixed outcomes, but otherwise the results from the 2@ studies
are predominantly positive (Table 3). This suggests that there is promising, but far from definitive
evidence that financial incentives may be an effective strategy in attracting teachers into the profession
and to specific regions, subjects or hard-to-staff schools.

The only study rated 3@ on recruitment [84] evaluated the impact of financial incentives on
recruitment and retention of shortage subject teachers. The results were mixed. The study utilised
an instrumental variables model using data from the School and Staffing Survey from 1999/2000 to
2007/2008 which contained data from 106,930 public school teachers in 6540 public school districts.
This is perhaps the largest study of its kind and several models were employed within it. One compared
teachers in districts that offered incentives with matched teachers in other districts. This does not
overcome the problem that districts that did and did not offer such incentives may have other differences
that could influence teacher recruitment and retention. There was no clear evidence that the use of
incentives improved teacher recruitment or quality. Incentives were most attractive to those who were
already interested in becoming teachers.

There were eight studies rated 2@ showing positive effects. These were not rated higher because of
some limitations in the research design. These studies suggest that financial incentives, such as higher
wages, stipends and bonuses can entice teachers to teach in challenging schools. DeFeo et al. [85]
estimated that higher salaries are needed to attract more qualified teachers to teach in hard-to-staff
schools. They analysed data from twelve Alaskan school communities in three districts to determine
the minimum salary needed to attract highly qualified teachers in rural communities in Alaska,
and how much more is needed to get teachers to teach in difficult-to-staff schools. Their analysis
suggests that to compensate for factors that might make a community or school more or less attractive,
salary differential would have to be between 0.85 and 2.01 with hard-to-staff schools having higher
differentials. The differentials include costs of living among other working and living conditions that
affect teachers staying or leaving communities. So, it might be the case that to attract maths and science
graduates (who would command higher salaries elsewhere), the salary differential would have to be
big enough to compensate for the difference they would otherwise get. It has to be mentioned that the
amount of the bonus would have to be the salary differences on the teacher’s actual salary and not the
state salary schedule as some districts were already paying teachers more than was stipulated in the
state salary schedule. Otherwise even with compensatory bonus, teachers’ salaries could be the same
or even below what they were already getting.

Fitzgerald [86] evaluated the impact of the High Priority Location Stipend Program in Miami,
Florida. The stipends varied between $500 and $2000 annually depending on the position of the staff
and the number of years they worked in the high priority areas. Over three years, vacancies in treatment
schools fell substantially from the base year while teacher and vacancies in the control schools went up
(effect size 1.3). This was a quasi-experimental study comparing 25 schools in the programme with
25 comparable control schools. High priority schools were those with a high proportion of students
receiving free/reduced lunches. Control schools were similar in pupil and teacher characteristics but
not designated as high priority schools. The treatment schools were selected for the stipend based
on their high vacancies and lower retention of teachers suggesting that there were some inherent
differences between them. Control schools may be more attractive to teachers by virtue of the fact
that they had lower vacancies to start with. The design was unable to take account of changes in
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circumstances within the schools (such as pupil intake), which could have affected teacher satisfaction
and thus the retention rates.

Glazerman et al. [87] examined the impact of the Talent Transfer Initiative, which offered bonuses
to the highest performing teachers for agreeing to move to and stay in low-performing schools.
The incentive was $20,000 paid in instalments over a two-year period. Teachers who were already
teaching in low-performing schools received a $10,000 retention stipend if they remained in the school
over the two-year period. The participants included 85 teacher pairs matched on school characteristics
and randomised to intervention or not, across 114 elementary and middle schools. Because the teacher
pairs changed their personnel between randomisation and the start of the school year, the two groups
were no longer equivalent at the beginning of the study. Of the vacancies assigned to the scheme, 88%
were filled, compared to 44% the year before, and 71% in the comparison group.

Hough and Loeb [88] used a difference-in-difference approach, comparing the recruitment and
retention of 1611 applicants in the San Francisco Unified School District. The district awards higher
salaries/bonuses for teachers teaching shortage subjects, and in schools with a high proportion of poor
and ethnic minority students. Teachers were also given a retention bonus if they stayed on after four
years and more after eight years. The results showed an increase in the proportion of shortage subject
teachers in hard-to-staff areas from 27% to 37%. There was also an increase in the proportion of new
hires in the targeted group (those that received the incentives) from 49% to 54%.

Steele et al. [89] evaluated the Governor’s Teaching Fellowship (GTF) scheme, involving a $20,000
incentive to attract and retain new teachers to low-performing schools for four years. Teachers had to
repay $5000 for each year that they did not meet the commitment. An instrumental variable design
was used, based on 718 GTF teachers, excluding those who could not be tracked, were missing data, or
not enrolled at recognised institutions. GTF recipients were not randomly selected, and so may have
had a predisposition to teach in low-performing schools. Twice as many teachers were enrolled during
GTF as in the years before and after, and 28% more taught in low performing schools. It seemed that
money was an attractor.

A UK study suggested (indirectly) that monetary incentives may be effective only in attracting
those already intending to teach, not those who would not have considered teaching anyway [90].
This was an experiment with 1574 undergraduates (but data for 1496 was analysed) to test whether
financial incentives would attract high ability students into teaching. Instead of asking students
directly whether they would be motivated by financial incentives, which runs the risk of students
giving answers which they think are desirable or acceptable, the authors presented participants with a
hypothetical task for which they were rewarded for effort. In addition, they were offered an initial
up-front payment or “endowment” conditional on their subject and predicted degree classification.
This was to mimic the incentives offered for initial teacher training (ITT) bursaries. In England,
the government offered differentiated bursaries for different degree subjects and degree class with
high priority subjects attracting higher bursaries. Bursaries were found to be strongly and positively
associated with intentions to become a teacher and to do initial teacher training, although the causality
appears to be in the opposite direction. Those intending to be teachers were more likely to give greater
importance to bursaries, instead of (or as well as) the other way around. The effect was stronger for
women who were more likely to want to be primary school teachers than secondary. Those in the third
year of study were also less likely to express intention to teach. This study was based on hypotheticals
and on participants” expression of intention to become a teacher which weakens its validity.

Using a difference-in-difference approach, Falch [91] compared the recruitment rate of teachers
within Norwegian public schools with variable wage premium using data from the 1990s when wages
were centralized. Treatment schools had a certain level of teacher shortage and were thus eligible for
wage premium. Of 79,135 teachers, 10,868 worked in one of the three counties with treatment schools,
and 2034 worked at a treatment school. Because control schools did not have recruitment issues,
comparisons were made with schools with persistent teacher shortages outside the three counties,
which were not eligible for the wage premium. The results showed that the recruitment rate was
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higher in treatment schools than non-treatment schools (effect size 0.13). A 10% increase in wage
increased recruitment by about 30%. The wage premium appeared to be more effective in attracting
young female teachers into teaching than older male teachers. Although a large study, this was a
passive design.

In a longitudinal time-series analysis, Zarkin [92] developed an economic model to test how
responsive the “reserve pool” of teachers is to the teacher salary at the time. The reserve pool of teachers
in one year was estimated as the average proportion of certified teachers to the total certified over the
20-year period, multiplied by the total number meeting the minimum certification requirements in
that year. They estimated that a 20% increase in wages could induce a 14% increase in the supply of
secondary school teachers, and that secondary teachers were more responsive than primary teachers to
an increase in salaries.

One ZEstudy showed mixed outcome—successful for some schools only. Fulbeck and Richards [93]
explored the effects of ProComp, a performance-based financial incentive, on teacher mobility in
Denver, CO, USA. Teachers were awarded an additional $24,000 if they taught in top performing
schools, high growth schools or hard-to-staff schools. Seven such incentives were given to individual
teachers for meeting student performance targets, and three were school-based incentives awarded
to teachers who taught at hard-to-staff schools serving low-income population, high performing
schools and schools that make the most progress in maths and reading. However, ProComp was
eligible only to those who were members of teacher unions and who did not work in Charter schools.
The sample included all public school teachers in Denver from 2006-2010 who were eligible for the
incentive (regardless of whether they received it) and who made at least one voluntary move within
the district (n = 989). Using conditional logit models, the authors predicted which school a teacher
would transfer to given their individual characteristics, the characteristics of their current school,
and the characteristics of the schools they could be transferring to. The results portrayed the incentive
as successful in attracting teachers to high growth and high performing schools, but less successful
in getting teachers into schools with a high proportion of low-income pupils or hard-to-staff schools.
Financial incentives also did not encourage teachers to move out of the area they were currently in.

Another 28 studies found no impact of financial incentives on teacher recruitment. Bueno
and Sass [94] assessed the impact of the Georgia’s bonus system (a monetary compensation) on the
recruitment and retention of maths and science teachers. The bonus system increased the pay of
new maths and science teachers to make it equal to that of a teacher with six years of experience.
A difference-in-difference model was used to estimate the impact of the differential pay programme on
the likelihood of becoming a teacher by comparing the difference between graduates with majors in
maths and science and other education majors in the change before and after the programme period.
They found that differential pay did not increase the number of maths or science teachers nor did it
encourage people to switch to maths or science.

Gorard et al. [95] compared three groups of 4469 UK undergraduates, classified as never considered
teaching, considered teaching but rejected it, and intending to teach. Before being asked about teaching,
students were asked about what they were looking for in a career. The never considered teaching group
was clearly the most different, and already on a trajectory to a “vocational” outcome like dentistry,
medicine, architecture, engineering and so on. Once background factors, especially prior qualifications,
had been accounted for, there was no difference between those intending to be teachers and the rest in
terms of the extent to which prospective pay was a factor in their decision.

4.1.2. Alternative Routes into Teaching

Only one study that looked at the impact of an alternative teacher preparation programme for
teachers (Table 4) was rated 28, and so is discussed here.
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Table 4. Number of studies with each security rating: Alternative routes and teacher supply.

Neutral or Negative

Security Rating Positive Outcome Unclear/Mixed Outcome Outcome
38 - - -
28 1 - -

Boyd et al. [96] compared the qualifications and retention of the Maths Immersion Program (MIP),
teachers to New York City mathematics teachers who began their careers through other pathways.
The study found the Maths Immersion programme was successful in attracting highly qualified teachers
to teach in some of the most challenging schools. The number of such teachers increased from 2003
to 2008 at a faster rate than those who were prepared through the traditional college (CR), Teaching
Fellowships (TF) and Teach for America (TFA) routes. They also had better academic qualifications
than traditionally prepared peers, but weaker qualifications than TFA teachers.

4.1.3. Teacher Accountability

There is only one study that examined teacher accountability on the supply and quality of teachers
(Table 5). High stakes teacher evaluation reforms were introduced across the different states in the US
at different times. Kraft et al. [97] took advantage of this differential timing to estimate the impact of
teacher accountability reforms on the supply and quality of new teachers using a combination of panel
datasets from 2002 to 2016 in a difference-in difference approach comparing teacher supply (the number
of licenses granted) and teacher quality (measured using the Barron’s ranking of the teachers’ training
college) across different states. They compared the outcomes seven or more years prior (pre-reform) to
a reform and three or more years after a reform (post-reform). High-stakes evaluation reforms reduced
the number of licenses granted in a state by 2.69 per 10,000 18-to-65-year-olds. The reforms also made
it difficult for hard-to-staff schools to fill vacant positions. On the other hand, teacher evaluation
reform did raise the quality of teachers, increasing the likelihood of a teacher graduating from a higher
ranking college by 8.1 percentage points.

Table 5. Number of studies with each security rating: Teacher accountability and teacher supply.

Security Rating Positive Outcome Unclear/Mixed Outcome Neutral or Negative Outcome
38 - - -
28 - 1

In summary, the most promising approach appears to be financial incentives. While substantial
increases in salary may be linked to better recruitment in general, and perhaps in hard-to-staff areas
and schools as well, studies that take the background of teachers or potential teachers into account
suggest that salaries are not as important [95]. There is also the suggestion that monetary inducements,
like bonuses and bursaries, may attract teachers in high demand subjects, but the evidence indicates
that such incentives disproportionately attract those already interested in teaching, and are more
successful in getting trainees into desirable schools rather than hard-to-staff ones.

The evidence for the different routes into teaching is not strong as there is only one medium-quality
piece on this. There are no robust studies at all on most of the other approaches.

4.2. Approaches to Retaining Teachers

The evidence on teacher retention is more mixed than for recruitment (Table 6). There are no
48 studies and the eight studies with a 3@ rating, all had unclear, neutral or negative outcomes.
The majority of studies in this section either focus on financial incentive interventions or those which
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provide professional development and/or mentoring. Several of those relating to financial incentives
have already been described above under recruitment, and so are referred to only briefly below.

Table 6. Security rating of studies on retention.

Security Rating Positive Outcome Uncolze::{)hnﬁ I:Ed Neutral or Negative Outcome
Clotfelter et al. (2007, 2008)
Rosen (2012) Fryer (2013)
38 Shifrer et al. (2017) Glazerman et al. (2010)
Springer et al. (2016) Helms-Lorenz et al. (2016)
Steele et al. (2010)
Allen & Sims (2017)
Bueno & Sass (2016)
Cohen (2005)
De Angelis et al. (2013)
De Jong & Campoli (2018)
Falch (2011) Booker & Glazerman
Feng'& Sass (2015, 2018) (%009) Anders et al. (2019)
Fitzgerald (1986) Choi (2015) Boyd etal. (2012)
Glazerman & Seifullah (2012) Fuchsman et al. (2020) 4 :
Dee & Wyckoff (2015)
28 Glazerman et al. (2013) Fulbeck (2011) Hendricks (2014)
Ingersoll & Smith (2004) Fulbeck (2014) Hough & Loeb (2013)
Koedel & Xiang (2017) Shirrell (2014) g]ones 2013
Latham & Vogt (2007) Silva et al. (2014/2015)
Murnane & Olsen (1990) Weisbender (1989)

Papay et al. (2012)
Ronfeldt & McQueen (2017)
Speidel (2005)
Springer & Taylor (2016)
Springer et al. (2010)

4.2.1. Financial Incentives

The evidence on financial incentives for retention is less clear than for recruitment. All of the
stronger studies (38) do not suggest clear benefits (Table 7).

Table 7. Number of studies with security rating: Financial incentives and retention.

Neutral or Negative

Security Rating Positive Outcome Unclear/Mixed Outcome Outcome
k] - 3 3
28 9 4 4

The large study by Rosen [84], discussed more fully in the recruitment section above, for example,
found no clear evidence that districts offering incentives had higher teacher retention, at least after the

first year.

Shifrer, Turley and Heard [98], another 3@!, looked at whether actual receipt and the amount

of performance pay award in an urban school district as opposed to eligibility made a difference to
teachers’ decision to leave or stay. Using the difference between a large and a small award as the
cut-off threshold, they conducted a regression discontinuity analysis using census data for 12,000
teachers although they focused only on 3363 teachers. Teachers in the top quartile of value-added
scores were rewarded with a large award and teachers with a value-added score in the second quartile
a small award. Their analysis showed that likelihood of retention was slightly higher for teachers who
received a small award rather than no award. However, this study found that teachers who received a
large award were less likely than teachers who received a small award to be retained in the district.
Perhaps teachers in receipt of a large award are high performing teachers who can easily find better
paid jobs elsewhere.
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Springer, Swain and Rodriquez [99] evaluated the US$5000 retention bonus program for effective
teachers in Tennessee’s Priority Schools (high poverty, high minority schools). The study showed
that the bonus incentive increased the retention of teachers in tested subjects and grades, but not the
retention of Level 5 (Diploma in Education and Training) teachers. This was a quasi-experimental
study using a regression discontinuity design exploiting the sharp cut-off in a teacher’s overall
evaluation rating that determines eligibility for the retention bonus in participating schools. Nationally
representative administrative data supplemented by county-level economic data and data from the
TVAAS and Tennessee’s online teacher evaluation platform, CODE (contains value-added estimates for
teachers) were utilised for the analysis. The sample included all teachers working in Priority Schools
in Tennessee during the 2012-2013 school year.

Three moderately high evidence studies (38) found no effect of financial incentives on teacher
retention. Steele et al. [89] evaluated the Governor’s Teaching Fellowship (GTF) scheme, involving a
$20,000 incentive to attract new teachers to low-performing schools. Teachers had to repay $5000 for
each of the first four year that they did not meet the commitment. There was no difference in retention
rates (75% over four years) between recipient and non-recipients, despite the penalty clause.

Using a difference-in-difference-in-difference approach, Clotfelter et al. [100,101] compared hazard
rates before and after the implementation of the bonus programme; eligible and ineligible teachers in
the same schools using a hybrid of a randomized experiment and a regression discontinuity design.
This is the North Carolina bonus incentive aimed at retaining qualified teachers in targeted subjects in
high poverty or academically challenging schools. Under this scheme teachers were eligible for an
annual bonus of $1800 if they taught in an eligible school, and will continue to receive the bonus as
long as they stayed in the same school and taught the same subjects. Overall, the results suggest that
the bonus incentive did not reduce turnover rates. However, it is not clear whether this is because the
$1800 bonus was not large enough or is it because there was a flaw in the design and implementation
of the program as not all teachers who were eligible actually received the bonus. Survey responses
from principals and teachers indicated that the $1800 bonus alone was not enough to retain teachers.
They suggested that administrative support, improving school conditions and facilitating professional
development might be better options. Comparison was made with teachers across eligible schools and
those in schools that narrowly missed out based on the threshold eligibility. The results showed that
teachers receiving a bonus were 15% less likely to leave at the end of the school year compared to other
teachers in the same school. This increased to 17% after controlling for subject taught. A 10% increase
reduces the probability of teachers leaving by 1-4% points. However, this reflects a pattern already in
place even before the programme was introduced. Including the school fixed effects in the regression
the effect was negative.

In a cluster randomised control trial, Fryer [102] examined a school-wide performance bonus
scheme that provided performance bonuses to school staff based on their schools” progress report.
Using both an intention-to-treat (ITT) and treatment-of-the-treated analyses, the results showed that
the teacher performance bonus program had no effect on teacher retention. Some reasons suggested
for the nil effect included incentives not being large enough, incentive scheme was too complex and
group-based incentives may not be effective. Participating schools were given a lump sum incentive
on $3000 per full union teacher. Schools could decide to award a subset of teachers with the highest
value-added or divide among teachers by lottery. The majority of schools opted for group incentives.
Data on students and teachers from 396 high-need public elementary, middle, and high schools from
2007-2008 through 2009-2010 were analysed. Schools were selected based on some criteria, e.g., level
of poverty. Of these schools, 233 were randomly assigned to the intervention group and 163 to the
comparison group. Retention outcomes in schools that were offered participation in the program—even
if they ultimately declined to participate—were compared with the outcomes in schools that were not
offered the opportunity to participate.

Nine studies rated 2@ reported positive outcomes of financial incentives on teacher retention,
but the effects were either short-lived or involved some kind of a tie-in. Bueno and Sass [95] found
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that salary compensation only had a short-term effect on the retention of teachers. They compared
teachers who were eligible with those who were not. The attrition rate for bonus recipients was lower
than non-recipients, but only in the first five years when they were receiving the bonus. Working and
living conditions, lack of community engagements were reported to be important factors in teachers’
decision to stay or leave.

Falch [103] used a natural experiment taking advantage of changes in the wage system in Norway
over a nine-year period (1993/94-2002/03) to look at whether giving teachers a higher salary would make
them more likely to stay in teaching. Over that time, teachers in schools with high teacher vacancies
were eligible to receive a wage premium of between 7.5% and 12%. In total, there were 161 treatment
schools. Of these 104 received wage premium for less than four years. The difference-in-difference
analysis comparing the turnover rates before and after wage premium was introduced showed that
wage premium reduced the probability of quitting a school by 4.8 percentage points. Taking into
account school district characteristics, the effect of the wage premium increased to 5.8 percentage points.
The wage effect was larger for males and for the married teachers than for females and unmarried.
Teachers’ age and whether they have children or not also affect the size of the effect. There was no
impact on the retention of younger teachers, and female teachers were less responsive to wage increases
than older and male teachers.

Another incentive scheme is the Florida Critical Shortage programme is a state-wide programme
to increase the supply of teachers in shortage subjects. Feng and Sass [104,105] evaluated the effects
of two components of the scheme. The loan forgiveness component of the programme was targeted
at beginning teachers teaching in shortage areas where teachers qualified in that subject were given
up to $10,000 to pay off their student loan if they continued to teach in shortage subjects for at
least 90 days. The other component was a one-off retention bonus for teachers teaching certain
subjects and grade levels. Retention bonus was capped at $1200 per teacher. To be eligible teachers
would have taught in a shortage area, agreed to continue teaching that subject the following year
and have had a favourable performance appraisal. Using difference-in-difference and instrumental
variable approaches, the authors compared the probability of attrition and recruitment of eligible
and non-eligible teachers for each shortage subject. The effect of loan forgiveness was estimated
by comparing changes in retention of eligible teachers when a subject was designated as a shortage
subject with those of non-eligible teachers over time. The results showed that loan forgiveness reduced
the probability of overall attrition by 12% (10% for maths and 9% for science teachers). The effect
disappeared when the funding was reduced. The one-off retention bonus resulted in a reduction of
likelihood of shortage subject teachers leaving Florida by 25%., but no effect on retention in the school
they were currently teaching.

Fitzgerald [86] also found that the impact of financial incentives is short-lived. The effect of the
High Priority Location Stipend Program was observed only in the first year after implementation. No
differences were found in the following years. Staff who left indicated that while they were appreciative
of the incentives, they did not think the stipend was high enough. Their main concerns were the
working conditions, discipline in school, management support and admin/teacher relations. Control
teachers also indicated that they would be happy to work in the high priority areas if student discipline,
working conditions and admin/teacher relations were improved.

Pension enhancements have also been used in states in the US to encourage teachers to stay until
their retirement. Koedel and Xiang [106] examined one such scheme in St Louis, Mississippi using
the six-year administrative panel data covering the school years 1994-1995 through 1999-2000. They
compared the likelihood of eligible teachers (i.e., those retiring after June 1999) with those not eligible
using a difference-in-difference analysis. This resulted in a 60% increase in pension wealth for the
eligible teachers, and had the effect of delaying the retirement only of teachers who were a year close
to retirement, but not for other groups.

Glazerman et al.’s [87] analysis of the Talent Transfer Initiative, described in the section on
recruitment, was also linked to increased retention. But this is because a condition of the incentive
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is that teachers agree to move or stay in the low-performing school Retention in the first year was
93% (70% in the comparator group), but dropped to 60% after two years (compared to 51% in the
comparator group). This suggests that the effect of the incentive was not long lasting and loses its
effect once the payment stopped.

Murnane and Olsen [107] examined the career histories of 13,890 North Carolina teachers to
estimate the impact of salaries on teachers’ longevity in teaching. Regression models were developed
using a number of key explanatory variables to predict the length of stay in teaching. Results of the
analysis indicated that a $1000 increase in each step of the salary scale (measured in 1987 US Dollars) is
associated with an increase in median duration of two to three years for a teacher starting their career
in 1970. The findings suggest that a uniform salary scale may not work in retaining teachers in fields
such as chemistry and physics that are in demand in business and industry. This echoes the findings of
other studies which found that for financial compensation to be effective it has to be large enough to
cover the differential salary that teachers would get if they had not gone into teaching.

Springer et al. [108] evaluated the District Awards for Teaching Excellence (D.A.T.E), a state-funded
incentive pay award in Texas. All districts in the state were eligible to receive grants, but participation
was voluntary. The average award for teachers ranged from $1361 in districts with district-wide
plans to £3344 in districts with select school plans. The study showed that the likelihood of leaving
increased for teachers who did not receive the award, but the probability of leaving fell sharply for
those who did receive the award. The size of the award also matters. In districts with relatively small
maximum awards, turnover increased, but turnover fell as the awards increased until it exceeds $6000
beyond which it makes no difference. However, not all districts and not all schools were eligible for
participation, and it is not clear what the eligibility criteria were. Districts and schools that received
the award may be systematically different to those not eligible for the award. The factors that exclude
them for eligibility may be relevant to teacher turnover.

In a pilot study, Springer and Taylor [109] found mixed effects on a pay-for-performance program
(Governor’s Educator Excellence Grants/GEEG) in Texas. The Texas GEEG programme, was a
three-year programme involving 100 schools (analysis performed with 94 schools) identified as the
highest-poverty, high-performing schools in the state. Schools were awarded non-competitive grants
ranging from $60,000 to $220,000 each year for three years. The individual award for each full-time
teacher was between $3000 and $10,000. Using a combination of data from different sources the author
analysed teacher turnover for six academic years. The results showed that turnover was higher among
beginning teachers in schools with only individual incentives than in schools with only schoolwide
incentives, but only in the first year. No differences were detected in subsequent years. The opposite
was true for experienced teachers where turnover was lower in schools with school-level incentives
than in schools with a combination of individual and school level incentives in the first year, but the
pattern was reversed in the second year. No differences were detected between school and individual
level incentives in the third year, suggesting the short-term effects of such incentive award.

A further four 2@ studies showed unclear or mixed outcomes. Booker and Glazerman [110]
evaluated the Missouri Career Ladder (CL) Program to test the effect of pay increases on teachers
at different stages of their career. Based on their performance-level eligible teachers received
supplementary pay for taking on certain responsibilities or professional development outside their
contracted hours. Teachers were observed and evaluated as they moved up the career ladder in three
stages. The amount of bonus was also related to the length of teaching experience. For each stage
teachers received more supplementary pay up to £1500 for Stage 1, £3000 for Stage 2 and £5000 for
Stage 3. The authors compared the retention rates of teachers in districts offering the Career Ladder
incentive with similar teachers in non-Career Ladder districts. There was no difference in retention
rates between CL and non-CL districts after controlling for observable differences such as wealth, size
and population density in regression models. Using instrumental variables controlling for district
selection into CL participation, teachers in CL districts were less likely to move to a different district.
The model predicted that after 10 years teachers in CL districts were less likely to move compared

64



Educ. Sci. 2020, 10, 262

to similar teachers in non-CL districts (81% remain vs 77%). The oldest teachers (after 11 years and
receiving the biggest bonuses) were half as likely to move compared to their non-CL peers. It was more
effective in retaining younger teachers in the profession but not necessarily in the district. The authors
estimated that incentive payments need to exceed 25% of teacher salary to neutralise the effects of
turnover in hard-to-staff urban schools. One complication is that this programme also had an element
of enhancing teacher autonomy. Therefore, it is not clear how much of the effect was due to the
incentive and how much was the result of teachers” enhanced autonomy.

In another study Fulbeck [111] used interrupted time-series and difference-in-difference regression
models to analyse the impact of Denver’s Professional Compensation for Teachers Program (ProComp),
a teacher incentive programme that awards salary increases and/or annual incentives to teachers
who meet a range of requirements, such as having advanced qualifications, complete professional
development, teach in a hard-to-staff school or shortage subject and work at a high-achieving
school. ProComp was championed by Barack Obama as a model for teacher compensation reform.
The ProComp hard-to-serve incentive initiative (HTS) is one of 10 financial incentives aimed at
retaining teachers in schools with a high proportion of poor students. The number of teachers under
the scheme was between 3900 and 4200 each year. Panel data, teacher interview data, and data on
school characteristics were taken from Denver Public School and ProComp school-level information.
The study compared the retention rates of teachers before and after ProComp. It reported that
participation in ProComp increased retention rates by 2.1 percentage points. Regression analysis
showed that ProComp accounted for 2.5% of the variation in changes in retention rates. ProComp is
reportedly more effective in challenging schools at or above average participation (ES = 0.30), but less
meaningful for non HTS schools (ES = 0.05). The findings, however, are really difficult to interpret
as the graphs seem to contradict the findings reported. Also the incentive came in at the time of the
economic recession, which may have affected individual’s propensity to move.

Using multinomial hierarchical regression modelling of data taken over a year, Fulbeck [112]
estimated the risk of teachers moving within district and moving out of the district by comparing the
hazard rates of teachers who received ProComp with those who did not, and also between teachers
who taught in high poverty schools with those who did not. The results of the analysis showed that
receipt of ProComp reduced the odds of teachers leaving the district, but not out of schools within
the district. This relates only to those who volunteered to participate in ProComp and received the
$5000+ incentive. There was no effect on those who volunteered but did not receive the incentive.
These are likely to be teachers who did not meet the eligibility criteria in terms of performance and
knowledge/skills. However, ProComp was not effective in high poverty schools. In other words,
ProComp did not compensate for poor working conditions, school leadership and climate.

Choi [113] reported positive effects of the Quality Compensation program (Q Comp) on teacher
retention but only in schools that have implemented the scheme for five years—6.3 percentage points
higher compared to schools with less than five years of implementation. There was no benefit for
charter schools (retention rates 10.5 percentage points lower than other schools). Q Comp is an
alternative teacher compensation program (ACPs) under which teachers’ pay was based on their
performance, measured in terms of student achievement, leadership, professional knowledge and
skills, and instructional behaviour. The study used a difference-in-difference-in-difference approach
analysing data for 12,708 teachers and 1734 schools over 8 years. Teacher retention was calculated by
comparing the list of teachers in two subsequent years.

Four other 2@ indicated that financial incentives did not improve retention of teachers. A study in
England looked at whether pay reforms in England where schools are given the freedom to set pay
based on performance rather than seniority have impacted on teacher retention. Anders et al. [43]
compared three groups of schools—the positive adopters where pay progression on average was faster
than pre-reform seniority-based salary schedule; negative adopters where pay progression was slower
than expected under pre-reform; and mean-zero adopters where pay progression was as expected
under pre-reform pay schedule based on seniority. Using a difference-in-difference framework the
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authors estimated the effect of pay reforms on teacher retention, using adopters as treatment groups.
The effect of the reform increased teachers’ pay at positive adopter schools by 4% while pay of teachers
in negative adopter schools fell by 3%. However, there were no effects on retention.

Dee and Wyckoff [114] reported a performance incentive programme (IMPACT) aimed at retaining
effective teachers in the District of Columbia. IMPACT had been successful in removing low performing
teachers and retaining high-performing teachers. Teachers were evaluated on a multifaceted measure
of teacher performance. Based on these evaluations low-performing teachers may be dismissed and
high performing teachers receive large financial incentives. The financial incentives included one-time
bonuses of up to $25,000 and permanent increases to base pay of up to $27,000 per year. Employing
a regression discontinuity design, they compared the retention and performance outcomes of 4000
low-performing teachers whose ratings placed them near the threshold at risk of strong dismissal threat.
The study also compared outcomes among 2000 teachers who had IMPACT scores just above and just
below the threshold between Effective and Highly Effective. The high stakes incentive programme
was successful in removing teachers at the threshold of being labelled minimally effective, but did not
improve the retention of high-performing teachers.

Hendricks [115] compared the attrition of teachers in districts which award teachers via pay for
year of experiences, with districts that do not. The study found no relationship between teacher pay
and turnover. Districts differ in terms of labour and market outcomes so those districts that award pay
increases by years of experience may already be experiencing high attrition of more senior teachers.

Hough and Loeb [88], described under recruitment, found no difference in the retention rates of
targeted and non-targeted teachers for higher salaries/bonuses. Over 90% of teachers stayed on in the
district and over 85% stayed in their school, in both groups. The comparison is made difficult because
of the economic downturn in 2008 when unemployment was high.

4.2.2. Teacher Development and Support

Previous studies have suggested that teacher development, which includes mentoring for
inexperienced teachers and induction for early career teachers can help support and retain teachers in
the profession. Our review found mixed results with the strongest studies showing no obvious benefit
of teacher induction, while the weaker studies are largely positive about mentoring and induction
(Table 8).

Table 8. Number of studies with security rating: Teacher support and retention.

Neutral or Negative

Security Rating Positive Outcome Unclear/Mixed Outcome Outcome
a8 - - 2
28 10 1 -

Although 10 studies of moderate quality 28 suggested positive effects, the two strongest studies
rated 3@, using randomized control designs, showed that mentoring and induction did not make a
difference to teacher retention.

For example, Glazerman et al.’s [56] evaluation of a comprehensive teacher induction programme
in Princeton, New Jersey (US) found no impact on retention of teachers who received either one or
two years of comprehensive induction within school, district or teaching profession over the first four
years of the teachers’ careers. This was one of the strongest studies using a randomised control design
involving 1009 teachers in 418 schools. The mentoring programme consists of a year-long curriculum
for beginning teachers that focuses on effective teaching. Mentees also had the opportunity to observe
experienced teachers. In the second year, monthly Teaching and Learning Communities were held
where mentors and mentees met for peer support and to discuss aspects of classroom instruction. In
the second year, beginning teachers also received between 35 and 42 h of professional development.
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Another randomised control evaluation of an induction programme for beginning teachers in
the Netherlands also showed no clear effect on teacher retention [116]. It involved 71 schools with
338 beginning secondary education teachers who were randomly allocated to receive the induction
arrangements or a business-as-usual control group. Because schools routinely provide beginning
teachers extra support, control teachers also received some induction albeit only for a maximum of
one year. Experimental teachers, on the other hand, followed the programme for three years under
controlled conditions arranged by the schools, which included workload reduction and professional
development. Both groups were similar in background characteristics. The results showed that three
years later, 14% of the control group and 12% of the experimental group had left. (ES = +0.076).
Importantly, the study found that it was the lack of certification and the low teaching skills that most
explained teachers leaving the profession.

The 2@ studies mostly reported positive outcomes. Allen and Sims [57] evaluated STEM Learning
Network professional development courses intended to improve teachers’ subject, pedagogical and
career knowledge, confidence and motivation. They used retention data of teachers from England’s
Department for Education (DfE) School Workforce Census. This was matched with the National
STEM Learning Network to identify teachers who participated in the CPD courses. The authors used
propensity score matching, matching participants with non-participants by known characteristics.
To control for unobserved differences, comparisons were made between those who participated in
2010 with those who participated later. The authors argued that these individuals were therefore
more likely to be similar in terms of motivation and career plans. Further analyses were also made
comparing science departments in schools before and after the treatment. The study suggests that
taking part in National STEM Learning Network professional development is associated with an
increase in retention in the profession as a whole. The odds that a participant stays in the profession
one year after completing these courses was around 160% higher than for similar non-participants,
and the positive association is sustained two years later for recently qualified teachers. Using the
more rigorous double-difference and triple-difference models that takes into account factors that are
not included in the demographic and background measures, the positive association is maintained.
However, there is no evidence that completing CPD courses improves retention within the schools that
teachers were working in at the time of participation.

Cohen [117] used administrative data for 51,811 US public school beginning teachers comparing
whether they had received a formal induction programme or not, and their perceptions of workload
and classroom support. They correlated these variables with whether teachers stayed on the following
year. Analysis on teacher induction was based on 3172 new public school teachers. This indicated
that teachers who left reported less mentoring than stayers (effect size 0.12) and less supportive
communication (effect size —0.04) and less common planning (effect size 0.11). Higher workload
reduction levels did not relate to turnover.

De Angelis, Wall and Che [118] found that having more comprehensive mentoring and induction
support significantly decreased the odds of new teachers changing districts and leaving the profession
after one year. Quality of teacher support was based on teachers’ self-report of their perceptions. It is
therefore possible that teachers who were more likely to leave or had no intention to stay in teaching
were more likely to report less favourable perceptions of programme quality.

De Jong and Campoli [119] analysed the observational data from the 20072008 Schools and Staffing
Survey (SASS) to see if the use of curricular coaches is associated with teacher retention. Curricular
coaching provides new teachers with the techniques to incorporate evidence-based instructional
methods in their local context. Using multinomial logistic regression analysis, they compared the
likelihood of teachers leaving profession, staying or moving school of those who had a curricular coach
and those who did not. They found that early career teachers in a school with a curricular coach was
less likely to leave the profession (relative risk ratio = —0.52). The effect was stronger for first year
teachers, but much less so for second and third year teachers. However, having a curricular coach did
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not have an influence on early career teachers” decision to move school. It is possible that this was the
period of economic recession when there is less incentive to change profession.

Glazerman and Seifullah [23] evaluated the Chicago Teacher Advancement Program (TAP),
a teacher development and compensation programme. The implementation of the programme was
staggered across all schools with schools randomly assigned to implement sooner or later, creating
comparison group for analysis. Teacher retention was measured by comparing the retention of a
matched sample of over 2600 teachers in Chicago TAP and conventional public schools. In this
programme teachers and mentors met weekly in their “cluster groups”. Teachers were also given
performance incentives and had the opportunity to assume leadership roles. The results showed
positive effects on school retention only for the first cohort but the effect was not consistent across
cohorts. More teachers from the first cohort returned to their same school three years later compared
to teachers in non-TAP schools, an impact of nearly 12 percentage points. In other words, teachers
in Chicago TAP schools were about 20% more likely than teachers in comparison schools to be in
those same schools three years later. For teachers in schools that started the Chicago TAP in later
years, the impact was not obvious. There was some evidence of impacts on retention for subgroups of
teachers, such as those with less experience, but there was no consistent pattern.

A correlational study using a nationally representative sample showed a positive correlation
between participation in induction/mentoring programmes and the likelihood of teachers leaving
or moving school. However, it is not just having mentors, but having same-subject mentors that
mattered [120]. Having mentors from different subject areas had no influence on beginning teachers’
decision to leave. The study analysed data from the School Staffing Survey (SASS) and the Teacher
Follow-up Survey (TFS) which included a sample of 3235 beginning teachers in their first year of
teaching. The survey asked teachers about their participation in any form of induction programme
including mentoring, CPD, collaboration with other teachers and support. The multiple kinds of
support included in these induction programmes meant that it was not possible to isolate which of
these were most effective. Although the authors controlled for school and teacher effects, they were
unable to control for unobserved differences between teachers and schools. Because those who received
mentoring and those who did not were not randomly allocated, there may be inherent differences
between these two groups. It could be that schools or districts that offer mentoring support are
generally more supportive of their teachers, or have better working environment.

Latham and Vogt [121] compared the retention propensity of 506 elementary education graduates
in Illinois who had opted to undertake teacher preparation in a professional development school (PDS)
with another group of 559 traditionally prepared graduates matched on demographic characteristics.
The authors claimed that those trained in PDSs (defined as having elements of field placement, onsite
coursework and professional development) were more likely to stay in teaching for longer (about 0.25
of SD more than those who did not). It is important to note that the PDS group were self-selected and
hence were likely to be different to those that were in the non-PDS group.

Papay et al. [122] found that graduates of the Boston Teacher Residency Programme were less
likely to leave teaching in the first year (12%) than other new Boston public school teachers (27%). By
the fifth year, retention rates among BTR teachers were still higher than other public school teachers in
Boston (49% vs 25%). However, it has to be mentioned that BTR teachers were committed to teach in
Boston for three years after their residency year or pay a penalty equivalent to the programme tuition
fees of up to $10,000. They were more likely to stay until their fifth year, and did not leave suddenly
after their third year when their commitment had been fulfilled.

Ronfeldt and McQueen [123] drew on the SASS, TFS and BTLS data to investigate whether
different kinds of induction supports predict teacher turnover among first-year teachers. To mitigate
against unobserved factors, the authors used propensity score matching of demographic characteristics
to link 1600 teachers receiving extensive induction (i.e., 4 to 6 induction supports) with 1130 teachers
not receiving extensive induction (i.e., 0 to 3 types of support). Unlike previous studies that focused
on only one cohort, this study looked at three recent cohorts of teachers. In total, there were 13,000
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across the three waves, but only 2340 were first year teachers that could be linked to both teacher and
school characteristics. The authors correlated the level of induction support with teacher outcomes
(leaving school and leaving profession). Multilevel regression analyses showed a negative correlation
between the number of combined induction supports and teachers’ likelihood of leaving school or
teaching in their second year and across five years. Receiving extensive induction supports reduced
migration by 5% compared with not receiving extensive induction supports. Of all the induction
supports, supportive communication with school leadership had the biggest impact, reducing the
odds by 55% to 67%. Every additional induction support was associated with an average decrease in
the odds of leaving teaching by between 18% and 22%. One major limitation of this study is that the
measure of induction is based on teacher self-report and this is prone to reporting biases.

Speidel [124] evaluated a teacher development programme, known as the Skills, Tips, and Routines
for Teacher Success (STARTS), in the Volusia County Schools (Florida) designed for teachers of students
with special needs. The study utilized data on the employment histories of 771 new special needs
teachers for school years 1998/99 to 2003/2004. The findings suggest that the programme makes a
positive difference in the retention rate of teachers who took part in STARTS. However, there were no
controls for differences between the two groups of teachers. There were other variables that might
have been in play with respect to teacher retention that were not accounted for.

Further, one 28 showed mixed outcome. Weisbender [125] evaluated the California Mentor
Teacher Program which was developed to retain experienced teachers and to assist new teachers in the
transition into teaching. Under this scheme, highly talented classroom teachers (mentors) were given
the incentive to continue teaching and to use their instructional expertise to mentor their peers and
new teachers (mentees). The study included 336 mentors and 638 of their mentees in 240 schools and
46 retirees in the Priority Staffing Program serving 46 schools. Personnel records and questionnaires
over a 5-year period were collected to assess the length of time each cohort stayed in the district.
Comparisons were made between mentors and a matched group of non-mentors. Results varied from
cohort to cohort. There was no effect on retention for the first cohort, with non-mentees being more
likely to stay within the school district compared to mentees. With the subsequent cohorts, mentees
were more likely to stay compared to non-mentees. On the other hand, mentors were also more likely
to leave over the 5-year period than non-mentors. Although comparison mentors were matched,
the selection of highly effective teachers suggest that the two groups may not be equal. As Shifrer
et al. [98] noted, it may be the case the high performing teachers can find jobs more easily and are
therefore more mobile.

4.2.3. Alternative Routes to Teaching

There is no clear evidence that offering alternative routes into teaching is beneficial in retaining
teachers. Two studies rated 2@ that examined alternative routes into teaching showed no clear
advantages of any alternative pathways in retaining teachers (Table 9).

Table 9. Number of studies with security rating: Alternative routes and retention.

Neutral or Negative

Security Rating Positive Outcome  Unclear/Mixed Outcome
Outcome
38 - - -
28 - 1 1

Silva et al. [126] evaluated a teacher residency programme (known as the Teaching Quality
Partnership Grants Program), which works in partnership with local school districts and universities
where prospective teachers complete a coursework with supervised fieldwork experience teaching in a
school for at least a year. The data shows that there is no difference in the retention rates of TRP and
non-TRP teachers within district (89% and 87% respectively) and within schools (77% for TRP and 79%
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for non-TRP). Teachers who moved schools were more likely to move to higher performing schools
with a smaller proportion of ethnic minority children.

The second study by Boyd et al. [96] compared the Maths Immersion Programme with traditional
certification and Teach for America (TFA). Compared to their traditionally prepared peers, immersion
teachers were more likely to leave teaching in NYC (ES = —0.14) although less so than TFA teachers
(ES = —0.3). They were also more likely than traditionally prepared teachers to transfer or leave their
school (ES = —0.2). TFA teachers were more likely to leave teaching after four years but less likely to
leave their schools. This is a large study using administrative data.

4.2.4. Teacher Accountability

One commonly cited reasons for teachers leaving the profession is high stakes tests and
accountability pressures [127-129]. However, our review found that removing or reducing teacher
accountability does not seem to have a clear benefit on retention, although the evidence base is
particularly weak here (Table 10).

Table 10. Number of studies with security rating: Accountability and retention.

Neutral or Negative

Security Rating Positive Outcome Unclear/Mixed Outcome Outcome
k] - - .
28 - 2 !

High stakes tests which increase teacher accountability are a reported source of stress. Fuchsman,
Sass and Zamarro [129] took advantage of a policy change in Georgia, US in 2011 when testing was
removed for Grades one and two and from 2017 onwards when testing for science and social science
were removed for Grades 6 and 7. The study compared the attrition rates of teachers in grades one to
eight, before and after testing and with teachers in other grades where testing had not been removed
using a difference-in-difference approach. The study found no impact on teachers’ likelihood of
leaving teaching, changing schools within a district, or moving between districts. However, there is
a reduction in the probability of teachers with 0—4 years of experience leaving the profession when
testing requirements were relaxed from 14 to 13 percentage points for teachers in grades 1 and 2 and
from 14 to 11 percentage points in grades 6 and 7. Although comparisons were made before and after
testing, the comparisons were not between similar groups.

Shirrell [130] estimated the impact of accountability under the No Child Left Behind Act (NCLB)
where schools were held accountable for the performance of minority ethnic subgroups only if the
number of students in those subgroups exceeded a minimum subgroup size. Using the minimum
subgroup size threshold of 40 for a regression discontinuity analysis, Shirrell compared schools on
either side of the threshold before and after NCLB. A difference-in-difference analysis was also used
to compare teachers of different ethnic sub-groups. The study found that Black teachers in schools
that were held accountable for the performance of Black student subgroup were less likely to leave
than Black teachers in schools not accountable for the Black subgroup’s performance. There was no
difference in attrition for the White subgroup. One reason suggested could be that Black teachers
were more likely to be paired with minority ethnic pupils and it is possible that these teachers were
motivated to stay on in the school seeing that the schools were taking action to address the achievement
gap between Black and White students. Shirrell also surveyed student teachers before they began
teaching and after. The results showed that challenging working conditions generally do not predict
changes in student teachers’ career plans, although poor working conditions in training schools are
associated with decreases in the lengths of time they plan to teach during their careers. Overall, there
was no evidence that working conditions and accountability had any effect on attrition of ethnic
minority primary school teachers.
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Jones [131] used an instrumental variable approach to estimate teacher turnover under performance
pay incentives for maths and English teachers (an accountability system), employing nationally
representative datasets. Teachers in performance pay districts earned a salary that was $2825 less
than their counterparts in non-performance pay districts and the performance pay may be used to
compensate for the difference. Data from Teacher Follow-up Survey showed that performance pay
was not considered the most important reason for teachers” decision to leave. Since the performance
pay incentives were rewarded at the school level, this finding may also suggest that other teachers
were free-riding on the efforts of Math and English teachers. Because the sample consisted of only 64
teachers caution is urged in interpreting this result. Also, implementation of performance pay incentive
vary between districts. For example, performance pay was more effective in reducing turnover when it
was implemented on a school level than on an individual level, and male teachers also responded more
positively than female teachers to performance pay. In summary, the evidence on retention is not clear.

5. Discussion

5.1. The Evidence on Recruitment and Retention to the Teaching Profession

In summary, financial incentives seem promising for attracting new teachers into teaching,
and in increasing the number of teachers in challenging schools with a high proportion of poor or
disadvantaged children. However, the effect is stronger for high performing schools and schools with
lower proportions of disadvantaged children. The evidence suggests that for financial incentives to
work, they have to be large enough to compensate for the challenges of working in less desirable
schools and areas, or to compensate for the salary that teachers would receive if they had been in
comparable profession. This is especially so for shortage subject teachers like maths and science where
graduates from these subjects tend to command a higher salary in the labour market. In England,
bursaries are offered to trainees in secondary shortage subjects. The lower proportion of bursary
holders in state-funded schools compared to non-bursary holders, suggests that the bursaries are not
attracting shortage subject teachers to state-funded schools. This may be because the bursaries are
not large enough. It is also possible that individuals who were awarded bursaries do not eventually
enter teaching because, unlike in many states in the US, there are no bonds or tie-ins to commit bursary
recipients to teaching. The effect of financial incentives is also not consistent across genders and
age groups. Wage premiums, for example, are potentially more effective in attracting young female
teachers than older male teachers, but more effective in retaining older male teachers.

As for retention, financial incentives do not seem as be as effective. Although many studies do
show positive results, the more robust studies which control for context suggest that teachers only stay
while the incentive is available. Such short-term results are not useful in solving the chronic shortage
of teachers. In fact, the evidence suggests that the use of discriminatory incentives may even worsen
overall retention. Eligibility for an incentive, or a small incentive, seems to make little difference.
Where incentives are used, they need to be substantial.

In many cases, monetary incentives work only because teachers are required to commit to teach
for a specified period or certain subjects in specified schools or areas as part of the contract agreement.
These incentives often entail a penalty for breaking the contract, raising questions about the value of
such an approach and the potential for a kind of enforced retention where teachers feel ‘tied-in’ to a
role that they no longer wish to do.

In recent months, in England, the government have announced pay increases for teachers across
the board [132,133]. These are not specific incentives nor attached to particular individuals, subjects or
regions as we have examined in the section above. However, the plans do indicate that teachers new to
the profession will receive a higher increase than those who are more experienced. The link between
teacher pay and recruitment/retention is still fairly unclear but it will be important to examine whether
these reforms do appear to have any impact on the number or type of graduates entering teaching, or
the number of teachers choosing to continuing working in schools.
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5.2. Beyond Financial Incentives—Implications for Policy, Practice and Research

Financial incentives have been used for decades to try and encourage increased numbers of
graduates to enter the teaching profession. Despite the evidence that they can have some positive
impacts, there is nothing to suggest that they are likely to ‘solve’ the recruitment challenges that
countries such as England and the US currently face on a longer term basis. Economists have argued
that the use of monetary incentives needs to consider how they interact with intrinsic and social
motivations and what happens when they are withdrawn [134].

Thus, it is important that policymakers and school leaders look to alternative or additional
approaches too. Relying primarily upon financial inducements is unlikely to be an effective and
sustainable strategy for recruitment and retention, and arguably it is not desirable either. It is not
clear, for example, whether the extrinsic motivation offered by financial incentives, leads to the best or
most-suited graduates entering teaching.

While monetary incentives may be potentially useful as a way to increase the supply of shortage
subject teachers and to attract teachers to challenging schools or areas, we question, for example,
whether they are necessarily the best approach to improving recruitment as it is quite clear that the
attraction is not lasting. Where prospective or qualified teachers are asked to report the factors that
influence their likelihood for entering or staying in teaching, or that might encourage those in the
profession to leave, money rarely features highly [27,32,33,94]. Instead there are other factors which
may offer more promise for recruitment and retention if addressed.

Support in schools for teachers in the early stages of their careers and continuing professional
development for established teachers appear to offer potential benefits for retention but are also
arguably important in their own right. The evidence for mentoring and professional development is
uniformly positive for mentees but the studies that we have to make these judgements are unfortunately
not of the strongest quality. The stronger studies do not show consistent positive effects [23,119]. There
is also little evidence on the effectiveness of specific induction programmes for retaining new teachers.
The few studies that have looked at this area are either methodologically fairly weak and/or report
mixed or unclear findings. The stronger studies find little or no impact. A consistent issue though is
the multi-faceted nature of these interventions which makes it difficult to identify, accurately measure
and understand the elements of the induction programmes. It is not always clear whether it is the
induction alone or a combination of other factors that makes a difference. Some of these studies also
use ‘intention’ to stay in the profession as an outcome rather than actual attrition figures. These are
issues which need to be factored into future design and evaluation of induction programmes.

In England, the government has recently introduced the Early Career Framework (ECF) with a
view to providing teachers with a strong induction programme, including early professional support,
mentoring and a reduced teaching timetable [28]. The potentially promising findings on some of
these areas in this review are therefore welcome news, but given the relative weakness of the studies,
it is not clear to what extent the ECF is an evidence-informed initiative, or how confident we can
be in its outcomes. Robust evaluations of the ECF in its early years, however, would provide some
much-needed evidence in this area and will be vital for informing ongoing iterations of the policy or
those like it.

Our review also tentatively points to the importance of improving school cultures and ethos for
recruitment and retention. While we found very few rigorous studies that evaluated interventions
related to areas such as accountability, teacher stress, working conditions, behaviour, workload or
levels of support from teachers/leaders, some of the correlational and survey-based studies indicate
that these could be valuable areas to explore further. As we note above, there are likely myriad other
reasons for improving some of these wider factors too, including pupil/teacher performance and
wellbeing. These could well be enough to justify the trialling of interventions that seek to achieve
such aims, with a view to also understanding their impact on recruitment and retention. While we
acknowledge that measuring and evaluating some of these school-level approaches at scale is arguably
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more complex than the evaluation of government-administered financial incentives, we would contend
that such evaluations are vital and should form an integral part of any new policy initiative.

Many of the interventions also seemingly address the symptoms rather than the cause of teacher
shortages. As See and Gorard [14] have shown, government policies that aim to improve the quality
of teachers has led to a reduction in the number accepted into teacher training. Manipulating the
number of teachers that can be trained in higher education institutions and reducing school funding
all have ramifications on the number of teachers in schools. A more coherent and long-term approach
to policies is therefore needed.

5.3. Strengths and Limitations of the Review

This review systematically and rigorously synthesised approaches and interventions used for
improving the recruitment and retention of teachers. It is the only comprehensive single-study review
that we know of which includes robust appraisal of the research design and methods used within each
study. This quality-appraisal is key to the claims that we are able to make in terms of the most effective
approaches and the strength or amount of evidence available to support them. While our review
focuses on the inclusion of studies using experimental or quasi-experimental designs, we have also
sought to acknowledge where evidence from other types of study might be helpful for understanding
particular issues or highlighting where there are potential evidence gaps. Finally, although our review
had broad parameters, included over 7000 studies at the outset and a process of careful and rigorous
screening, the criteria that we applied do mean that it is of course possible that relevant and potentially
useful studies have been missed or excluded.
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Appendix A

Template used for extracting data from each included study
Overview

Brief Description of the Intervention

- Aim and type of intervention: e.g., financial incentives (performance-related pay, scholarships,
bursaries, housing benefits, pension scheme)

- Phase: Primary/secondary/general

- Country:

- How the intervention works: There must be enough information to enable identification of key
features of a successful intervention, if it works.

Method

Research Design

- Does it have a control and comparison group?
- Does it have pre- and post- event comparison?
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- How is randomisation or other allocation to groups carried out?
- Was there an intervention?
Sample

- Size of sample

- How were samples identified?

- School characteristics, e.g., primary, secondary, rural, urban, challenging schools
- How many cases were lost at each stage?

Outcome Measures

What are the outcomes and how were they collected?

- Isthere a pre-defined primary outcome, or is there an element of ‘dredging’ for success?

Analysis (if Relevant)

- What kind of analysis was carried out?

- Are there pre- and post-test comparisons?

- Are effect sizes cited or calculable?

- How was the performance of treatment and comparison groups compared?
Findings

- Reviewers’ analysis of the results (re-calculate effect sizes if not estimated or if in doubt).

Commentary

Aspects of the study that might threaten or enhance its validity. This could include fidelity to
treatment, quality of counterfactual, extraneous/confounding variables, other programmes going on

that may have affected the results, and conflicts of interest.

Appendix B
A ’sieve for judging the trustworthiness of causal research studies (Gorard, 2017)
Design Scale Dropout Outcomes Other Threats Rating
Standardised
Fair design for Large number of Minimal attrition, no andar ‘1lse No evidence of
. . . . pre-specified e .
comparison cases per comparison  evidence of impact independent diffusion or other 48
.g., RCT findi threat
(eg ) group on findings outcome rea
Pre-specified Indication of
Balanced comparison ~ Medium number of - respectiie X 1ca} ron o
A Some initial outcome, not diffusion or other
(e.g., RDD, cases per comparison L. . . 3@
A . . imbalance or attrition  standardised or not threat, unintended
Difference-in-Difference) group . e .
independent variation in delivery
Evidence of
Matched comparison Small number of I e vidence o
b . Initial imbalance or Not pre-specified but  experimenter effect,
(e.g., Propensity score  cases per comparison - . A L 28
. moderate attrition valid outcome diffusion or variation
matching) group . .
in delivery
Comparison with poor ~ Very small number Substantial Outcome with issues  Strong indication of
or no equivalence of cases per imbalance and/or of validity or diffusion or poorly 18
(e.g., volunteers) comparison group high attrition appropriateness specified approach
.. Attriti t T X¢ , . .
No report of A trivial scale of rHon no . 00 Mmany Outeomes, -y, consideration of
reported or too high ~ weak measures, or . 0
comparator study, or N unclear threats to validity

for any comparison

poor reliability
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Appendix C

The table summarises pieces that were reviewed and rated below 2. These tended to be small-scale,
have considerable attrition, no clear comparator, and/or rely on reports of intention to stay or leave.

Study Strategy

Impact

Evidence

Performance incentive
Adnot et al. 2017 . s .
(financial incentives)

Positive effect in keeping
high-performing teachers in
high-poverty schools but not in
low-poverty schools

The analysis did not compare teacher
retention rates before and after IMPACT
nor did it evaluate whether IMPACT
improve retention of teachers in general.
The study was unable to identify
high-performing teachers who leave
DCPS because of IMPACT, the estimates
indicated that replacing
high-performing teachers who exit with
teachers who perform similarly is
difficult. Also leavers include both
voluntary and involuntary leavers.

QED
Groups were matched on individual
and school characteristics

Professional Positive effect Teachers participating in CCLC were
Afolabi 2013 development Fewer treatment teachers left already in schools with a culture of
(Cross Career Learning teaching or moved from their professional development (groups are
Communities) school than control teachers not equivalent)
The study period also coincided with
economic recession which may explain
the high retention and lower mobility
TAP schools are self-selected.
These schools are likely to be different
to the national average. Schools that
TAP (Teacher and ! verag ) .
Barnett and Hudgens . stopped TAP were not included in the
Student Advancement Small positive effect (ES = 0.05) .
2014 analysis. These maybe schools where
Programme)
the programme had not worked. In
other words, only successful schools
were considered in the analysis.
Small sample (87,
No difference between groups sample (87) .
. Some teachers were selected to receive
but teachers receiving support
. . full-release mentors and some to
Beattie 2013 Mentoring from full-release mentors
reported more positive school-based mentors
port P Evidence based on teachers’ report of
experience . . .
intention rather than actual attrition
Small sample
. . Retention based on teachers’ self-report
There is no clear impact of . . .
) i ) High attrition, therefore, those who did
mentoring on retention despite .
P not respond may be different to those
the author’s claim that |
. . X who did. The results are therefore not
Bemis 1999 Mentoring mentoring programs were found reliable
to be most influential on new o .
. Districts with mentoring may be
teacher retention for elementary . s . .
different to disctricts with no mentoring.
level teachers. . -
Different attrition rate may be a
reflection of differences in the districts.
+ Increase in number going into
teaching, 80% teaching in high .
8, &80 8 8 The study design was unable to test
need areas (but no comparator). .
whether recipients of the Noyce
Not enough data to calculate ES rogramme would have eained teacher
wou ve gai
Bobronnikov et al., 2013 Incentive grant Unclear retention prog &

Majority indicated they’d stay
on. But of the 6 states, 2 states
showed negative impact (no
comparison groups)

certification in STEM subjects and go on
to teach in high needs areas in the
absence of the programme
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Study Strategy Impact Evidence
+ States where salary was
markedly lower than
nar ey . It is a correlational analysis and the
similarly-education tates bei d £ th
states being compared are not the same,
Bond (2001) Salary professionals, there was higher 5 P .
. there are confounding factors that are
teacher turnover and reverse is
. . not accounted for.
true (after controlling for family
background)
. ) Small sample (1 = 30)
Negative impact on retention .
. Comparison groups were not
Experimental teachers were .
£ the career equivalent.
more aware o
Bowman 2007 Mentoring . . . Control teachers had more teaching
commitment which negatively A )
L experience than experimental teachers.
affect their withdrawal R
. . No actual data on retention was
intention.
collected
Positive effect of principal
Brown &Wynn 2009 Role of principal awareness of issues affecting Not an impact evaluation

teachers on retention

Cheng and Brown 1992

Peer support/mentoring

Mixed results

e Positive effect in the first
year (ES = +0.12) but no
effect in the second year
(ES = +0.03

Evidence was based on teachers’
self-report.

The sample was small and imbalance.
The 2 groups were not equivalent.
Comparison teachers were those that
were not eligible for the programme. In
the second year, comparison teachers
were randomly selected to be in the
experimental group. Experimental
teachers were also designed to include
those that did not have prior experience.

Mentoring (full-time

Negative result of full-time

The 2 school districts being compared
are different and the sample size of only

Chou 2015 release for mentors with . . .
) R release mentoring 23 is too small to make any sensible
financial rewards) ) R
judgements on effectiveness.
Comparison groups were self-selected,
Clamp 2011 Mentoring No effect coupled with the high attrition ra'tes
and the self-report survey, the evidence
is weak.
Comparisons were made with national
average and traditionally certified
Impact on recruitment unclear teachers. The 2 groups of people are
(more pathways graduates therefore likely to be different.
completed (75% vs 60%) and Paraprofessionals and
Clewell and Villegas . P ended up teaching in HTSS (84%  emergency-certified teachers,
Alternative certification ) .
2001 no comparison) than for example, were already working in
traditionally certified teachers the schools. It is therefore, hardly
+ on retention surprising that they were more likely to
ES=01 stay in the school or district where they
were trained. There was also no
comparison of before and after data.
The very small non-random sample,
Financial incentive + impact on retention and exclusion of teachers who did not
Colson and Satterfield (The Innovation 80% of teachers on the scheme have TVAAS results meant that the
2018 Acceleration Fund grant, ~were retained compared to 70%  sample might be biased. Comparisons
a compensation scheme)  not on the scheme (ES = 0.07) were made with volunteers and
non-volunteers
Positive effect Calculation of means was used for
Administrative support and categorical variables (e.g., strongly
Counts 2012 Induction workload were the strongest agree to strongly disagree).

predictor of teachers’
commitment to stay in the
school (R? = 0.19 for both).

Only 22% of teachers responded to the
survey. The views of the majority 78%
of new teachers were not captured.
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Study Strategy Impact Evidence
Unclear results
But looks like mentoring did not
influence retention
All programs had relatively high
rates of retention;
ACP had the highest retention Record of attrition may not be accurate
(96.81%), followed by ECP (90%) may not :
Teachers who are still teaching but have
and then CPDT (89.9%).
left the state of Texas are treated as
CPDT teachers reported .
ivine th ts tas teachers who have left the profession
Cowman 2004 Alternative certification o e'mos &Tuppor @ because their employment histories are
they were paired with
. . no longer trackable.
experienced teachers during the .
. . . Those who left temporarily (e.g.,
internship, they have the highest ) A
- . maternity) sare treated as having left
attrition. This suggests that R
. teaching.
factors other than mentoring
and support could determine
teachers’ decision to leave.
ACP had the highest retention
rates likely because of their
selective process.
High level of missing data (only 29%
No effect responded to survey). Therefore
Turnover rate of beginning responses could be from self-selected
teachers in the district decreased  individuals.
by 1 percentage point between Evidence of bias in reporting
2012-2014 and 2014-2015. Despite the data showing no effect,
Croffut 2015 Mentoring and Induction ?0mplaring teachers’ self-report  the lau'thor cor\cl9fied ”While there is no
intention to stay or not, showed statistically significant difference,
no difference between expected  the data reveal the district is
and actual response rate. In fact, maintaining the beginning teacher
actual response rate was 88% turnover rate which would indicate the
compared to the expected rate of  district’s beginning teacher program is
90%. positively impacting the teacher
retention rate”
Based on interviews with
. e superintendents and principals with
Alternat tificat;
Dwinal 2012 ernative Certitiealion g effect low response rates (under 20%). Poor
(Teach For America) . .
reporting. Based on vacancies not
placements.
+ effect of mentoring (compared
to no mentoring) The groups were no randomly selected
Eberhard + effect of alternative and as the authors reported, this may be
X . Mentoring and certification (compared to reflective of the kind of pre-service
Reinhardt-Mondragon . - P .
Alternative Certification  standard certification) students who would sign up for the
and Stottlemyer 2000 . . .
Negative effect of emergency more intensive one-year programme.
certification compared to fully No actual retention data presented.
certified teachers
N trol
No difference in retention rates 0 pure controt
. Comparison was with Peer Mentors
although retention of teachers
using MTC continued to and Mentor Teacher Consultants
Elmore 2003 Mentoring ) s ) Schools were selected for MTC based on
increase over 2 years while those .
X ) high turnover rates and low
using peer mentors continued to
performance. Schools are therefore
decrease .
different
The 2 groups are self-selected so may be
L. different in terms of motivation and
Positive effect .
for field-based training (2.1% commitment. Also a large number who
- 1%
Fleener 1998 Alternative certification 8 did not end up in state-funded teaching

attrition) compared to
university-based training (6.7%)

were excluded. This may have already
excluded those who would be likely to
leave teaching anyway
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Study Strategy Impact Evidence
- No effect on recruiting to
. i istri There was no comparison group. It was
Massachussets Signing high need districts (no g w nparison group. ftwas
Fowler 2003 Bonus comparator, so cannot simply an analysis of the data on bonus
calculate ES) recipients and their outcomes.
Participants were self-selected or
+ effect on retention “qualified” for inclusion. Therefore
Although differences in groups being compared were different.
retention rates of participants The programme had a lot of
Fuller (2003) Mentoring and non-participants are components, so it was difficult to isolate
“significant” effect sizes the effects of mentoring
calculated by reviewer are small  In some all beginning teachers had a
(around 0.05 for all the 3 years) mentor, in others there were few or no
mentoring for new teachers
Evidence based on teachers’ report of
. their intention to stay.
Professional Experimental teachers were those who
Gaikhorst et al., 2015 development for No effect on retention P
beginning teach volunteered to take part. These were
eginning teachers
& 8 compared with those who did not take
part
This was a small-scale RCT. Although
Mentoring (New York - principals were asked to assign mentors
. . Lowers attrition rates among . :
City retired at random, it was not clear how this was
Gold 1987 mentored teachers compared to .
teachers-as-mentors R done. In some cases teachers rejected
non-mentored, but tiny numbers A
programme) the offer of a mentor. Assignment was
therefore no longer random
+ effect
Additional $5790 needed for a
50% increase in number of
teachers teaching in schools .
Goldhaber, Destler and . L ) . . g, o Not focused on recruitment and
Financial incentives with high proportion of minority . e
Player 2010 retention specifically

children, but only $706 extra for
a 50% increase in number of
teachers teaching in high
poverty schools

Gordon and Vegas 2004

FUNDEF (Financial
incentives)

Increase in number of teachers
in poorer regions but no effect
on proportion of secondary
teachers with higher degrees

Not relevant to English context
(funding reform in Brazil).

The analyses are correlational and did
not take into account other confounding
factors

Hancock 2008

External support,

mentoring and induction

and financial incentives

Mentoring and induction did
not predict likelihood of attrition
Parent and administrative
support reduced the risk of
attrition

Salary is also significant. For
every I unit increase in salary
bracket (c. $10,000), there is a
38% reduction in risk

(OR = 0.62).

The evidence is based on a large sample
of participants based on administrative
data. But because the evidence is based
on self-report of intention to stay or
leave, the evidence is not strong
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Study Strategy Impact Evidence
Effects are mixed.
Clustering has a positive effect
on retention of teachers in
schools in the district.
The higher the density of TFA
© fugher the .enSIty ° This study can only establish correlation
corps members in a school R
) . but not causality. It also cannot
. L increases, they are less likely to . . R .
Alternative certification L determine the direction of causation.
Hansen et al., 2016 A move schools within district R . . .
(Teach for America) . . It is possible that schools with high
However, it has a negative effect L. R N
! L out-of-district exits are more likely to
on retention of teachers within X
. X rely on TFA staffing.
district. A 1 percentage point
increase in TFA density in the
school is associated with a 1.5%
greater likelihood of exiting the
district
The two groups of teachers were not
Hardie 2008 randomly allocated and no controls

Alternati ti
[full paper not available) ernative preparation

No effect on retention

were made of teacher background
characteristics

Alternative certification
(Online
post-baccalaureate
teacher certification

Harrell and Harris 2006

+ effect on recruiting males

(ES = 0.2) and minority
candidates (ES = 0.19)

+ effect on recruiting maths and
science

teachers (ES = 0.2)

Because of self-selection into
programmes candidates who signed up
for traditional programmes are likely to
be different to those who signed up for
the online programme. The groups are
therefore not balanced.

Also comparison is made for only one
year, it is not possible to rule out other
exogenous factors (e.g., economic
performance) which may have affected

programme) + effect on recruiting career a larger number of people who change

changers (no comparison for ES  career

calculation) Data was taken from one faculty in one
institution and for one academic year
only. Sample may not be generalised to
other years and institutions. Hence the
1 @ rating.

No clear effect

No evidence that alternative

(on-the-job training as in Teach

First in England) has been The teachers were neither randomised

effective in retaining teachers in  nor matched by background

Harris-McIntyre 2014 Induction the district. characteristics. There are likely to be

However, non lateral teachers
were over twice more likely to
stay in teaching in the first and
second year, but no difference in
the 3rd year

unobservable differences which have
not been controlled for in the analysis.
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Study Strategy Impact Evidence
Used data from the Baccalaureate and
Beyond Longitudinal Survey (n = 7294)
It is not clear how many missing cases
there were that had not been accounted
for. Also the two groups may be
different as teachers participating in
+ effect on retention (15% left induction programmes may be in more
Henke, Chen and Induct compared to 26% not on supportive schools with better working
Geis 2000 nduction induction programme, conditions etc. So it is not possible to
ES =0.27) attribute the lower attrition rate simply
to induction alone.
e The analysis is based on bivariate
correlations between two factors.
It could not account for
unobserved factors.
+ recruitment of high quality
graduates (SAT scores of high
school scholars 113 points . .
. . Comparisons were not made with
higher than traditionally L.
similar teachers
prepared teachers and GPA R L . .
. . Scholarship recipients were high-flying
. . . scores are 0.6 points higher X
Henry, Bastian and Financial graduates who applied and were

Adrienne 2012

Merit-based scholarships

non-teaching fellows; ranked
among the top 10% of graduates)
+ retention (scholarship
recipients more than 1.1 times
more likely to stay on for 5 years
than other in-state prepared
teachers)

therefore self-selected. Unobserved
confounders such as scholars’
motivations and intentions could not be
controlled for.

Hopkins 1997

Induction

No effect on retention (Effect
size = 0.03)

Groups not equivalent

Missing cases and non-response meant
that the groups were no longer balanced
Retention based on reported intention

Humphrey et al., 2018

Behaviour management
as CPD

No impact on teacher retention
(ES = -0.01)

A lot of missing data

Low compliance

No actual retention data (based on
teachers” expression of intention)

Ingersoll, Merrill and
May 2014

Teacher preparation

Positive effect

Those that have more pedagogy
in their training were less likely
to leave

Training in teaching strategies
and methods made no difference

The study could not control for
unobserved differences.

Those who chose the traditional teacher
preparation route may view teaching as
a career to which they are committed.
Those with an education degree may be
more committed to teaching because
they have fewer alternative career
options than those with a maths or
science degree.

Jacobson 1988

Salary differentials

+ recruitment (positive
correlation between entry-level
salary ranking and recruitment
of highly qualified teachers

+ retention (positive correlation
between salary ranking of
mid-career teachers and
retention of mid-career teachers)

It is correlational in design, it is not able
to control for other confounding factors
such as the economic and political
differences in the districts
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Study Strategy Impact Evidence
No effect
No difference between the
in-house and full-time
mentoring in terms of teachers’ 1@
ted intention to st;
:zﬁ::nzr,;nve;;:; s:)zz iyo 0067) Schools offering Full-Time mentoring
S lected based
Jones 2004 Mentoring No differences between the two pwg{ramn,ﬂe ‘,Nere selecte ?Se on
roups in terms of reasons for certain criteria, not randomised.
1
lgea ‘I;g Measure of retention was based on
Vil
ticipants’ self- t.
Lack of collaboration with participants sefrepor
colleagues and administrative
and mentor support as top
reasons for leaving
Compare 10 cohorts of new teachers
with national average. These teachers
were self-selected based on their
lificati d also th ived
Kelley 2004 Induction and mentoring  Positive effect on retention q?la Hhea 1011'5 and aso they {ecelve
higher salaries after completion than
most novice teachers.
The number involved in each year is
small (under 50)
Teachers from I lecti
frezzfli:i;sc:ﬁ;ezs:rzel:scsll\;iely Those from highly selective colleges
h ter job tunities.
Kelly and Northrop Teacher preparation to leave their school (including may fave greater Job Opportum tes
movine school and leavin. Large amount of missing data. Very
pro fesfion 8 small sample from selective colleges.
Results collected from surveys of
- participants’ reported intention
ti but
Lawrason 2008 Teacher induction ?VZI:E Er?lils 1ve responses b (compared with other induction
programmes)
Small sample of 54
+ effect
e Beginning teachers who
were exposed to all This study was based on a comparison
Induction programme programme types (i.e., of observed and predicted rates of
Lyons 2007 (known as left X better prepared) were less  retention using logistic regression
programme) likely to leave classroom analysis to control for observable
teaching or education than ~ characteristics.
those who were not.
Positive effect
Association bet inducti
arisiorcrIZrit(Z)r;ine v‘:r:re;zgisuc 1O Uses 3 admin datasets looking at the
McBride 2012 Induction and mentoring and hkelihooc% of teacher/ outcomes of those involved in induction
d toring.
remaining in teaching for the and mentoring
following year
Positive effect
. . Compared with national sample
McGlamery and Teacher induction (40% attrition rate), retention of 153 1st and 2nd year CADRE teachers
Edick 2004 The CADRE project ’ L Risk of selection bias
CADRE participants was 89%
over 5 years
Uses 3 admin datasets (SASS, TFS and
Positive effect on retention. BTLS)
Mentoring of beginning ~ Beginning CTE teachers Weak comparisons
Mordan 2012 Career and Technical assigned a mentor were 6.64 Small target group (N = 110)

Education teachers

times more likely to remain in
teaching

Focus of study was on teachers’
experience rather than retention
outcomes
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Study Strategy Impact Evidence
Claims that it was successful in
Morrell and Salomon Scholarship scheme Inconclusive assisting undergraduates with a STEM

(2017)

background into teaching, but not
supported by the data

Murphy 2004

Grow Your Own

(A collaborative
partnership with local
education agencies,
community colleges,
private and public
schools)

Positive effect

Large percentage of participants

who have received Consortium
services have remained in
continuous employment in
North Carolina’s schools

Weak causal evidence

Focus on participants in the Consortium
programmes

No comparison with non participants

There was no control group and the
groups were not matched nor was there
an attempt to find similar, or matched
districts to serve as the comparison.

Odell and Ferraro 1992 Mentoring + effect on retention s . s
This is important since the districts in
question might have already been
higher-retaining districts (or at least
higher than the state average.

Some claims about perceived .
. . R . Self-report, no comparison group and

Ogunyemi 2013 Mentoring impact of mentoring on . L.

. high attrition
retention
Ethn hi ts based
Suggests that the use of social Jographic accounts based on
media platform increases participant observations and field
Oliver 2016 Mentoring . P . . notes—not a study which aims to find
retention of induction year . .
causal/correlational outcomes linked to
maths teachers .
retention
Sample included 8838 beginni
Positive effect of same subject ampre meuce csinming
Parker, Ndoye and . teachers being mentored for 2 years.
. Mentoring and grade level mentors on . .
Imig 2009 . Outcome was teachers’ intention to stay
retention X
not actual retention
Survey based on 71 teachers (only 12
were assigned a mentor). The data was
delimited to information provided by a
. portion of elementary teachers in one
No effect of t
Partridge 2008 Mentoring © e 'ec N ’n.1en or{mg on public school district so might not
participants” intention to stay L
reflect the opinion of all members of the
included population. Responses were
subject to the validity of
self-perceptions regarding mentoring.
Small sample (n = 22). No clear data

Perry 2008 Induction Minority teachers presented to make judgements about
the validity of the findings
0

. . . No comparison so not possible to say

Protik et al., 2015 Cash transfer incentive No effect—uptake was low .
what the uptake would be in the
absence of the incentive

Positive effect Comparison with national figures
Induction and ongoing Over 5 years 70% of left X Participants were self-selected (bias
Quartz 2003 professional graduates remain in classroom  selection)
development in left X compared to 61% nationally The focus of the study is on the reason
based on SASS (ES = 0.69) why teachers stay or leave
The teachers reported that the
Randall 2009 Mentoring mentors had no effect on their Not impact evaluation.

decision to remain in the
classroom.
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Study Strategy Impact Evidence
Positive effect
. PDS graduates less likely to Compared PDS with non-PDS
Professional .
Reynolds and Wang 2005 development leave teaching (20%) than graduates
P non-PDS graduates (17%) High attrition/nonresponse
ES=0.26
Reynolds, Ross and Professional No effect Small sample (N = 191)

No retention differences

Attrition 58%

Rakow 2002 devel t
axow evelopmen between PDS and non-PDS route  No data on retention presented
Comparison was between 2 types of
induction programme. No
Compare two models of prog
) . counterfactual. So cannot rule out other
induction. Suggests that . -
. X . N differences between the 2 districts who
Ridgely 2016 Induction dual-role induction was more

effective in keeping teachers
thana site-based induction.

could have explained the different
retention rates. There was also a huge
disparity in numbers between the two
districts being compared.

Robertson-Kraft

Teacher performance

Quicker turnover rates in
INVEST pilot schools

Schools are not randomly allocated
High non-response

2014/2018 management Paperwork relating to INVEST No report of actual retention data
contributed to wanting to leave  (based on teacher’s self-report)
Teacher induction A Compared RIMS/BTSA teachers with
Beginning Teacher No effect on retention intern teachers
Robertson-Phillips 2010 s 2 Retention of BTSA teachers Groups not randomly assigned

Support and Assessment
Program

similar to the intern programme

Data based on perceptions of
participants

Rothstein (2015)

Types of contract
(permanent vs

No impact on supply. Bonus
contract is less effective than the
tenure contract in increasing the
number of high ability teachers
(ES +0.004 and +0.033
respectively).

Retention policies are effective

The models are based on a number of
caveats which are not possible in reality.
It assumes that teacher performance
assessment is unbiased and that new
teachers are recruited from the same

temporar opulation as current teachers ignorin,
P y only if there is substantial pop . & . &
. R . the fact that there are potentially high
increase in salary. If budget is s .
3 ) ability teachers who would not consider
fixed, may need to increase class !
K n teaching at all.
sizes to offset the higher salary
of teachers
. Online survey, very low response (34%),
Found no link between yvery . P (34%)
. . . no clear comparator. Evidence based on
Rogers 2015 Induction induction programme and

retention

school leaders” and administrators”
report. No actual retention data

Scott et al. (2006)

Scholarship, tuition fee
remission and mentoring

+ effect on recruitment (an
increase of over 100% from in 37
1st year to 80 in the 3rd year). In
the 4th year 100 enrolled

80% indicated that they would
stay on.

(no comparison group).
Retention is based on
participants” self-report of
intention to stay on the course,
not teaching in general.

There is no comparison group, so it is
not possible to attribute the increase in
the number of students enrolled on the
teacher certification course solely to the
MASS programme. The retention rate is
the retention on the programme and is
based on students’ report of their
intention rather than actual staying on
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Study

Strategy

Impact

Evidence

Shen, J. 1997

Alternative route to
teaching

Successful in recruiting minority
and shortage subject teachers
and increasing supply of
teachers in urban areas
However, AC teachers tend to
have lower qualifications

AC less successful in attracting
experience personnel from other
occupations

Most new college graduates
opted for the AC to avoid the
traditional teacher education
programme

AC teachers less likely to treat
teaching as a lifelong career

No impact on retention
(retention not measured but
based on participants’ report of
intention to stay)

Given that AC and TC teachers were
not randomised there are important
differences between them. Those who
chose the AC route may have different
motivations from those who chose the
TC route. It’s also possible that those
who entered via the AC route were not
eligible for the TC programme because
of their lower academic qualifications.

Claimed that the Induction
program had a positive effect,

Data gathered from stakeholders
through surveys, focus group

Shepherd 2009 but given the data presented, it ~ discussions and interviews. No
is not possible to know if this causal/correlational evidence clearly
can be attributed to the program.  presented. Poor reporting of samples.
The model made a number of
. assumptions, e.g., Teachers missing in
ffi
re e?t on recruitment and the School Workforce are taken to have
retention . P
Increase in the total supply of left teaching, the reduction in
Sims (2017) Salary compensation sel . uP P,y, probability of leaving the profession is
teachers (recruitment deficit ES
. evenly spread across each year of the
= 1.3 for science and 1.4 for |
policy, Increased pay does not
maths - . -
incentivize more people to train in
each cohort
Positive effect on retention. In
the second year 92% of
mentored teachers compared to
73% of non-mentored teach
3% o n o me'n orec teac 'ers' The small sample size meant that the
were still teaching. Effect size is R
Spuhler and Zetler Mentorin 012 results could not be generalised.
1993-1995 J o The comparison teachers were not
In the 3rd year all the mentored .
R . matched in any way.
teachers continued teaching but
only 70% of non-mentored
teachers remained in teaching
(ES=0.12)
The data is poor with only 30% of
teachers being tracked. We are therefore
+ impact on retention not sure how different the results would
Teaclfers aid hisher salary 9% be if data for all the teachers were
o P & FAY TR available. Those that did not respond
more likely to stay on in likely to be different o th h
Stinebrickner 1998 Wages teaching for more than 5 years ane kel to be citierent fo tiose who

than teachers paid the mean
wage
Attrition was 70%, hence the 1@

did. Also the survey asked teachers to
recall their teaching experience.

This can be subjective depending on
their experience at the time of the
survey and may not accurately reflect
what actually happened.

Tai, Liu and Fan (2006)

Alternative certification
of maths and science
teachers

No difference between
alternative and traditionally
certified teachers

Used admin data (SASSand TFS)
Missing data

Lapse time between SASS and TFS is
only one year. Longer evaluation
needed to test sustained effect
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Study Strategy Impact Evidence
Not impact evaluation. Limited focus
on retention or attempts to measure this
Toterdell, Heilbronn, . Focused on the positive in a coherent way. Looks at perceptions
Induction

Bubb and Jones 2002

experience of NQTs

of new programme and some
implementation but little in the way of
actual outcomes.

Professional Learning

No pre- post comparison. Made
conclusions based on comparison of a
high retention and low retention school.
The schools may be systematically
different in terms of pupil intake,

Troutt 2014 L. Claims PLCs improve retention  location etc, which could have
Communities (PLCs) ) .
influenced retention. Therefore, not
possible to attribute success to the
programme. Used school-level rather
than individual teacher retention Poor
reporting.
Evidence based on survey of teachers’
. - erceptions about the effectiveness of
Uttley 2006 Mentoring Suggests positive effect pereep venes:
the programme, collected at one time
point. Non response was 45%.
Professional Positive effect
development 85% of Texas State University’s N
R Comparison institutions not randomly
Van Overschelde, programme graduates teaching after 5 years

Saunders and Ash 2017

Texas State University
teacher preparation
programme

compared to 71% for average
state retention rate (ES =0.9)
Retention also higher.

allocated. Did not control for teacher
and institutional characteristics.

Wells 2011

Financial incentives
Team performance pay

No effect in the 1st and 2nd year

Difference-in-difference approach
comparing retention before, during
implementation and a year later
Teachers’ report of retention and the
district data not consistent

Wilkinson 2009

Induction for alternative
certification programme
students

Comparisons were made with 7
different cohorts of students, who were
lumped together as one despite possible
differences in contexts/backgrounds.
Evidence based on survey collecting
respondents’ report of satisfaction with
the programme and correlation analysis
of their responses with their intention
to stay

Zavala 2002

Alternative certification
vs field-based training

CPDT (field-based training)
appears to impact retention
positively

Two types of teacher preparation not
randomly assigned. So not sure how
field-base training is compared to
traditional teacher preparation.

Zhang and Zeller 2016

Alternative routes into
teaching

Long-term retention rates are
greater for traditional
certification programme than
ACP

Small sample (58 teachers were tracked
over 7 years. 22 regular, 20 lateral entry
and 18 NC teachers.

Groups self-selected not randomly
assigned.

Zumwalt et al., 2017

Alternative route to
teaching

e  Positive results for
recruitment but weak
evidence as not comparison
group data available.

e Negative results for
retention of maths teachers

The evidence is weak as these measures
were largely based on correlation and
pre-post comparisons without any
control. e.g., the increase in the
proportion of qualified primary
teachers coincided with the legislation
that teachers should be qualified.

85



Educ. Sci. 2020, 10, 262

References

1.  Sibieta, L. Teacher Shortages in England: Analysis and Pay Options; Education Policy Institute: London, UK, 2020.

2. DIE. School Workforce Census: Teachers Analysis Compendium 4; DfE: London, UK, 2018.

3. Gerritsen, S.; Plug, E.; Webbink, D. Teacher quality and student achievement: Evidence from a sample Dutch
twins: Teacher quality and student achievement. J. Appl. Econom. 2016, 32, 643-660. [CrossRef]

4. Goe, L. The Link between Teacher Quality and Student Outcomes: A Research Synthesis; National Comprehensive
Center for Teacher Quality: Washington, DC, USA, 2007.

5. Sanders, W.L.; Horn, S. Research findings from the Tennessee value-added assessment system (TVAAS)
database: Implications for educational evaluation and research. |. Pers. Eval. Educ. 1998, 12, 247-256.
[CrossRef]

6. Sorensen, L.; Ladd, H. The Hidden Costs of Teacher Turnover; Working Paper No. 203-0918-1; National Center
for Analysis of Longitudinal Data in Education Research (CALDER): Washington, DC, USA, 2018.

7. Sutton Trust. Improving the Impact of Teachers on Pupil Achievement in the UK—Interim Findings; Sutton Trust:
London, UK, 2011.

8.  European Commission/EACEA/Eurydice. Teaching Careers in Europe: Access, Progression and Support. Eurydice
Report; Publications Office of the European Union: Luxembourg, 2018.

9. Dee, T.; Goldhaber, D. Understanding and Addressing Teacher Shortages in the United States; Brookings:
Washington, DC, USA, 2017.

10. Aldeman, C. Teacher Shortage? Blame the Economy. TeacherPensionsorg. 2015. Available online: http:
//educationnext.org/teacher-shortage-blame-the-economy/ (accessed on 12 December 2019).

11. Ingersoll, R. Do we produce enough maths and science teachers? Phi Delta Kappan. 2011, 92, 37-41. [CrossRef]

12.  Hutchings, M. What Impact does the Wider Economic Situation Have on Teachers’ Career Decisions? A Literature
Review; DfE Research Report DfE-RR136; DfE: London, UK, 2011.

13.  Dolton, P; Tremayne, A.; Chung, T. The Economic and Teacher Supply. A Paper Commissioned by the Education
and Policy Division, OECD for the Activity Attracting, Developing and Retaining Effective Teachers; OECD: Paris,
France, 2003.

14. See, B.H.; Gorard, S. Why don’t we have enough teachers? A reconsideration of the available evidence.
Res. Pap. Educ. 2020, 35, 416-442. [CrossRef]

15.  Lortie, D.C. Schoolteacher: A Sociological Study; University of Chicago: Chicago, IL, USA, 1975.

16. Ingersoll, R.; Smith, T. The wrong solution to the teacher shortage. Educ. Leadersh. 2003, 60, 30-33.

17. Ward, H. One in Three Teachers Leaves within Five Years. Times Educational Supplement. 2019. Available
online: https://www.tes.com/news/one-three-teachers-leaves-within-five-years (accessed on 15 July 2020).

18. Ingersoll, R. Is There Really a Teacher Shortage? University of Pennsylvania, Consortium for Policy Research in
Education: Philadelphia, PA, USA, 2003.

19. Ingersoll, R; Perda, D. Is the supply of mathematics and science teachers sufficient? Am. Educ. Res. ]. 2010,
47, 563-595. [CrossRef]

20. Sutcher, L.; Darling-Hammond, L.; Carver-Thomas, D. A Coming Crisis in Teaching? Teacher Supply, Demand
and Shortages in the US; Learning Policy Institute: Palo Alto, CA, USA, 2016.

21.  Worth, J.; De Lazzari, G. Teacher Retention and Turnover Research. Research Update 1: Teacher Retention by Subject;
NEER: Slough, UK, 2017.

22. Bowsher, A. Recruiting the ‘Bestand Brightest”: Factors that Influence Academically-Talented Undergraduates’
Teaching-Related Career Decisions. Dissertation Abstracts International Section A: Humanities and Social
Sciences. Ph.D. Thesis, University of Maryland, College Park, MD, USA, 2016.

23. Glazerman, S.; Seifullah, A. An Evaluation of the Chicago Teacher Advancement Program (Chicago TAP) after Four
Years. Final Report; Mathematica Policy Research, Inc.: Princeton, NJ, USA, 2012.

24. Fryer,R.G,, Jr; Levitt, S.D.; List, J.; Sadoff, S. Enhancing the Efficacy of Teacher Incentives through Loss Aversion:
A Field Experiment (No. w18237); National Bureau of Economic Research: Cambridge, MA, USA, 2012.

25. Springer, M.G.; Ballou, D.; Hamilton, L.; Le, V.; Lockwood, J.; McCaffrey, D.; Pepper, M.; Stecher, B. Teacher
Pay for Performance: Experimental Evidence from the Project on Incentives in Teaching. NCPI Policy Evaluation
Report; National Center on Performance Incentives: Nashville, TN, USA, 2011.

26. Ingersoll, R.; May, H. Recruitment, Retention, and the Minority Teacher Shortage; University of Pennsylvania,

Consortium for Policy Research in Education: Philadelphia, PA, USA, 2011.

86



Educ. Sci. 2020, 10, 262

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.
45.

46.
47.

48.

49.

50.

51.

52.

Cooper-Gibson Research. Factors Affecting Teacher Retention: Qualitative Investigation. Research Report; DfE:
London, UK, 2018.

DSE. Early Career Framework; DfE: London, UK, 2019.

DSE. Teacher Recruitment and Retention Strategy; DfE: London, UK, 2019.

Torres, C. Is This Work Sustainable? Teacher Turnover and Perceptions of Workload in Charter Management
Organizations. Urban Educ. 2014, 51, 891-914. [CrossRef]

Higton, J.; Leonardi, S.; Richards, N.; Choudhoury, A.; Sofroniou, N.; Owen, D. Teacher Workload Survey 2016;
DfE: London, UK, 2017.

Lynch, S.; Worth, J.; Bamford, S.; Wespieser, K. Engaging Teachers: NFER Analysis of Teacher Retention; NFER:
Slough, UK, 2016.

Perryman, J.; Calvert, G. What motivates people to teach, and why do they leave? Accountability,
performativity and teacher retention. Br. J. Educ. Stud. 2020, 68, 3-23. [CrossRef]

DSE. Analysis of School and Teacher Level Factors Relating to Teacher Supply; DfE: London, UK, 2017. Available
online: https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/
682023/SFR86_2017_Main_Text.pdf (accessed on 10 December 2019).

Figlio, D.; Kenny, L.W. Individual teacher incentives and student performance. ]. Public Econ. 2007, 91,
901-914. [CrossRef]

Milanowski, A.T.; Longwell-Grice, H.; Saffold, F.; Jones, J.; Schomisch, K.; Odden, A. Recruiting New Teachers
to Urban School Districts: What Incentives Will Work? Int. ]. Educ. Policy Leadersh. 2009, 4, 1-13. [CrossRef]
Prince, C.D. Higher Pay in Hard-To-Staff Schools: The Case for Financial Incentives; Scarecrow Press: Lanham,
MD, USA, 2003.

Goodnough, A.; Kelley, T. Newly certified teachers, looking for a job, find a paradox. New York Times,
1 September 2000.

Boyd, D.; Lankford, H.; Loeb, S.; Wyckoff, J. Analyzing the Determinants of the Matching of Public School Teachers
to Jobs: Estimating Compensating Differentials in Imperfect Labor Markets; Working Paper 9878; National Bureau
of Economic Research: Cambridge, MA, USA, 2003.

Hanushek, E.; Kain, J.; Rivkin, S. Why public schools lose teachers. ]. Human Resour. 2004, 39, 326-354.
[CrossRef]

Sibieta, L. The Teacher Labour Market in England: Shortages, Subject Expertise and Incentives; Education Policy
Institute: London, UK, 2018.

Sims, S. What Happens When You Pay Shortage-Subject Teachers More Money? Simulating the Effect of Early-Career
Salary Supplements on Teacher Supply in England; The Gatsby Charitable Foundation: London, UK, 2017.
Anders, J.; Bryson, A.; Horvath, H.; Nasim, B. The Effects of Pay Decentralisation on Teachers’ Pay and
Teacher Retention. Available online: https://scholar.google.co.uk/scholar?hl=en&as_sdt=0%2C5&q=effect+
of+pay+decentralisation+on+teachers%27+pay+and+teacher+retention&btnG= (accessed on 10 December
2019).

Burgess, S.; Greaves, E.; Murphy, R. Evaluation of Teachers” Pay Reform; DfE: London, UK, 2017.

Karbownik, K. The Determinants of Teacher Mobility in Sweden (No. 2014: 13); Working Paper; Institute for
Evaluation of Labour Market and Education Policy (IFAU): Uppsala, Sweden, 2014.

Duffrin, E. What's the value in value-added? Dist. Adm. 2011, 47, 48-50.

Greenwald, R.; Hedges, L.; Laine, R. The effect of school resources on student achievement. Rev. Educ. Res.
1996, 66, 361-396. [CrossRef]

Rivkin, S. Teacher Characteristics, Market Forces, and Distribution of Teacher Quality among Schools and Districts
[Commissioned Paper]; National Center for Education Statistics: Washington, DC, USA, 2007.

Kearney, S. Understanding beginning teacher induction: A contextualized examination of best practice.
Cogent Educ. 2014, 1, 967477. [CrossRef]

Martin, K.L.; Buelow, S.M.; Hoffman, ].T. New teacher induction: Support thatimpacts beginning middle-level
educators. Middle Sch. J. 2016, 47, 4-12. [CrossRef]

Jenkins, C. The Impact of a Teacher Induction Program on Teachers’ Perceived Persistence. Ph.D. Thesis,
Texas Southern University, Houston, TX, USA, 2012.

Totterdell, M.; Woodroffe, L.; Bubb, S.; Daly, C.; Smart, T.; Arrowsmith, J. What Are the Effects of the Role
of Mentors or Inductors Using Induction Programmes for Newly Qualified Teachers (NQTs) on Their Professional
Practice, with Special Reference to Teacher Performance, Professional Learning and Retention Rates? Research Evidence

87



Educ. Sci. 2020, 10, 262

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.
68.

69.

70.

71.

72.

73.

74.

75.

in Education Library; EPPI-Centre, Social Science Research Unit, Institute of Education, University of London:
London, UK, 2008.

Darling-Hammond, L.; Hyler, M.E.; Gardner, M. Effective Teacher Professional Development. 2017. Available
online: https://www.yu.edu/sites/default/files/inline-files/Effective_Teacher_Professional_Development_
REPORT.pdf (accessed on 15 July 2019).

ColdwelL, M. Exploring the influence of professional development on teacher careers: Developing a path
model approach. Teach. Teach. Educ. 2017, 61, 189-198. [CrossRef]

Humphrey, N.; Ra, H.; Ashworth, E.; Frearson, K.; Black, L.; Petersen, K. Good Behaviour Game. Evaluation
Report and Executive Summary; Education Endowment Foundation: London, UK, 2018.

Glazerman, S.; Isenberg, E.; Dolfin, S.; Bleeker, M.; Johnson, A.; Grider, M.; Jacobus, M. Impacts of Comprehensive
Teacher Induction: Final Results from a Randomized Controlled Study; NCEE 2010-4027; National Center for
Education Evaluation and Regional Assistance: Washington, DC, USA, 2010.

Allen, R.; Sims, S. Improving Science Teacher Retention: Do National STEM Learning Network Professional
Development Courses Keep Science Teachers in the Classroom; Wellcome Trust: London, UK, 2017.

Worth, J.; Van den Brande, J. Teacher Autonomy: How Does It Relate to Job Satisfaction and Retention?
Available online: https://www.nfer.ac.uk/teacher-autonomy-how-does-it-relate-to-job-satisfaction-and-
retention/ (accessed on 20 September 2020).

Allensworth, E.; Ponisciak, S.; Mazzeo, C. The Schools Teachers Leave: Teacher Mobility in Chicago Public Schools
Consortium on Chicago School Research at the University of Chicago Urban Education Institute; University of
Chicago: Chicago, IL, USA, 2009.

Boyd, D.; Grossman, P; Ing, M.; Lankford, H.; Loeb, S.; Wyckoff, ]. The influence of school administrators on
teacher retention decisions. Am. Educ. Res. J. 2011, 48, 303-333. [CrossRef]

Marinell, W.H.; Coca, V.M. Who Stays and Who Leaves? Findings from a Three Part Study of Teacher Turnover in
NYC Middle Schools; The Research Alliance for New York City Schools: New York, NY, USA, 2013.
Johnson, S.M.; Kraft, M.A.; Papay, ].P. How context matters in high-need schools: The effects of teachers’
working conditions on their professional satisfaction and their students” achievement. Teach. Coll. Rec. 2012,
114,1-39.

Sims, S. TALIS 2013: Working Conditions, Teacher Job Satisfaction and Retention; DfE: London, UK, 2017.
Loewus, L. Does It Make Sense to Offer Housing Perks for Teachers? Education Week. 23 January 2018.
Available online: https://www.edweek.org/ew/articles/2018/01/24/does-it-make-sense-to-offer-housing.html
(accessed on 20 September 2020).

Kelley, C.; Finnigan, K. Teacher compensation and teacher workforce development. Yearb. Natl. Soc. Study
Educ. 2004, 103, 253-273. [CrossRef]

Lynch, M. Recruiting, Retaining, and Fairly Compensating Our Teachers. Int. |. Progress. Educ. 2012, 8,
121-135.

Przygocki, W.E. Teacher retention in Catholic schools. Cathol. Educ. ]. Ing. Pract. 2004, 7, 523-547. [CrossRef]
Fore, C.; Martin, C.; Bender, W.N. Teacher burnout in special education: The causes and the recommended
solutions. High Sch. ]. 2002, 86, 36—44. [CrossRef]

Billingsley, B.S. Special education teacher retention and attrition: A critical analysis of the research literature.
J. Spec. Educ. 2004, 38, 39-55. [CrossRef]

SACE. A Review of Teacher Demand and Supply; South African Council for Educators: Centurion, South
Africa, 2010.

Achinstein, B.; Ogawa, R.; Sexton, D.; Freitas, C. Retaining teachers of color: A pressing problem and a
potential strategy for “hard-to-staff” schools. Rev. Educ. Res. 2010, 80, 71-107. [CrossRef]

Dauksas, L.; White, J. Should I stay or should I go? How teacher leadership can improve teacher retention.
AASA |. Scholarsh. Pract. 2010, 7, 27-32.

Newton, R.M.; Witherspoon, N. Recruiting teachers, principals, and superintendents: A job choice theory
perspective. AASA |. Scholarsh. Pract. 2007, 3, 37-43.

Oke, A.O.; Ajagbe, M.A.; Ogbari, M.E.; Adeyeye, J.O. Teacher retention and attrition: A review of the
literature. Mediterr. J. Soc. Sci. 2016, 7, 371. [CrossRef]

Borman, G.; Dowling, N. Teacher attrition and retention: A metaanalytic and narrative review of the research.
Rev. Educ. Res. 2008, 78, 367-409. [CrossRef]

88



Educ. Sci. 2020, 10, 262

76.

77.
78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

Guarino, C.M.; Santibaniez, L.; Daley, G.A.; Brewer, D.J. A Review of the Research Literature on Teacher Recruitment
and Retention; RAND: Santa Monica, CA, USA, 2004.

Hanover Research. Review of Teacher Incentive Programs; Hanover Research: Washington, DC, USA, 2014.
Gunther, J. Evaluating the Non-Monetary Factors in Teachers” Employment Decisions. Ph.D. Thesis, Utah
State University, Logan, UT, USA, 2018.

Laurence, W.; Hass, B.; Burr, E.; Fuller, B.; Gardner, M.; Hayward, G.; Kuboyama, E. Incentives for Attracting
and Retaining K-12 Teachers: Lessons for Early Education. Policy Brief; Policy Analysis for California Education:
Stanford, CA, USA, 2002.

Lonsdale, M.; Ingvarson, L. Initiatives to Address Teacher Shortage. ACER Policy Brief. 2003, 5, 1-47.
Gorard, S.; See, B.H.; Siddiqui, N. The Trials of Evidence-Based Education: The Promises, Opportunities and
Problems of Trials in Education; Routledge: London, UK, 2017.

Slavin, R.; Smith, D. Effects of sample size on effect size in systematic reviews in education. In Proceedings
of the Annual Meetings of the Society for Research on Effective Education, Crystal City, VA, USA,
3-4 March 2008.

Slavin, R. Cherry Picking or Making Better Trees? Available online: https://robertslavinsblog.wordpress.
com/2020/04/16/cherry-picking-or-making-better-trees/ (accessed on 16 April 2020).

Rosen, R. Shortage-Field Incentives: Impacts in Teacher Retention and Recruitment. Ph.D. Thesis, Columbia
University, New York, NY, USA, 2012.

DeFeo, D.; Hirshberg, D.; Hill, A. It’s More Than Just Dollars: Problematizing Salary As the Sole Mechanism
for Recruiting and Retaining Teachers in Rural Alaska. In Wellness and Healing: Indigenous Innovation and
Alaska Native Research, Proceedings of the Alaska Native Studies Conference, Juneau, AK, USA, 13-15 April 2018;
University of Alaska Anchorage: Anchorage, AK, USA, 2018.

Fitzgerald, C.T. Report on the High Priority Location Stipend Program; Dade County Public Schools: Miami, FL,
USA, 1986.

Glazerman, S.; Protik, A.; Teh, B.R.; Bruch, J.; Max, J. Transfer Incentives for High-Performing Teachers: Final
Results from a Multisite Randomized Experiment; NCEE 2014-4004; National Center for Education Evaluation
and Regional Assistance: Washington, DC, USA, 2013.

Hough, H.J.; Loeb, S. Can a District-Level Teacher Salary Incentive Policy Improve Teacher Recruitment and
Retention? Policy Brief 13-4; Policy Analysis for California Education, PACE: Stanford, CA, USA, 2013.
Steele, ].L.; Murnane, R.J.; Willett, ].B. Do Financial Incentives Help Low-Performing Schools Attract and
Keep Academically Talented Teachers? Evidence from California. ]. Policy Anal. Manag. 2010, 29, 451-478.
[CrossRef]

Dolan, P.; Metcalfe, R.; Navarro-Martinez, D. Financial Incentives and Working in the Education Sector; Research
Report DFE-RR251; Department for Education: London, UK, 2012.

Falch, T. Wages and recruitment: Evidence from external wage changes. ILR Rev. 2017, 70, 483-518.
[CrossRef]

Zarkin, G.A. The Importance of Economic Incentives in the Recruitment of Teachers. Final Report; Duke University:
Durham, NC, USA, 1985.

Fulbeck, E.S.; Richards, M.P. The Impact of School-Based Financial Incentives on Teachers’ Strategic Moves:
A Descriptive Analysis. Teach. Coll. Rec. 2015,117, 9.

Bueno, C.; Sass, T. The Effects of Differential Pay on Teacher Recruitment, Retention and Quality.
Calder Research Conference: 3 February 2017. Available online: https://edre.uark.edu/lecture-series/
effectsofdifferentialpaysass.pdf (accessed on 20 September 2020).

Gorard, S.; Ventista, O.; Morris, R.; See, B.H. Who Wants to Be a Teacher? Findings from a Survey of Undergraduates
in England, Working Paper; Durham University Evidence Centre for Education: Durham, UK, 2020.

Boyd, D.; Grossman, P.; Hammerness, K.; Lankford, H.; Loeb, S.; Ronfeldt, M.; Wyckoff, J. Recruiting effective
math teachers: Evidence from New York City. Am. Educ. Res. ]. 2012, 49, 1008-1047. [CrossRef]

Kraft, M.A.; Brunner, E.J.; Dougherty, S.M.; Schwegman, D.]. Teacher accountability reforms and the supply
and quality of new teachers. J. Public Econ. 2020, 188, 104212. [CrossRef]

Shifrer, D.; Turley, R.L.; Heard, H. Do teacher financial awards improve teacher retention and student
achievement in an urban disadvantaged school district? Am. Educ. Res. ]. 2017, 54, 1117-1153. [CrossRef]
Springer, M.G.; Swain, W.A.; Rodriguez, L.A. Effective teacher retention bonuses: Evidence from Tennessee.
Educ. Eval. Policy Anal. 2016, 38, 199-221. [CrossRef]

89



Educ. Sci. 2020, 10, 262

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.
121.

122.

123.

124.

Clotfelter, C.; Glennie, E.; Ladd, H.; Vigdor, ]. Would higher salaries keep teachers in high-poverty schools?
Evidence from a policy intervention in North Carolina. J. Public Econ. 2007, 92, 1352-1370. [CrossRef]
Clotfelter, C.T.; Glennie, E.J.; Ladd, H.F,; Vigdor, ].L. Teacher bonuses and teacher retention in low-performing
schools: Evidence from the North Carolina $1800 teacher bonus program. Public Financ. Rev. 2008, 36, 63-87.
[CrossRef]

Fryer, R.G. Teacher incentives and student achievement: Evidence from New York City public schools.
J. Labor Econ. 2013, 31, 373-407. [CrossRef]

Falch, T. Teacher mobility responses to wage changes: Evidence from a quasi-natural experiment. Am. Econ.
Rev. 2011, 101, 460-465. [CrossRef]

Feng, L.; Sass, T.R. The Impact of Incentives to Recruit and Retain Teachers in “Hard-to-Staff” Subjects: An Analysis of
the Florida Critical Teacher Shortage Program; Working Paper 141; National Center for Analysis of Longitudinal
Data in Education Research (CALDER): Washington, DC, USA, 2015.

Feng, L.; Sass, T.R. The impact of incentives to recruit and retain teachers in “hard-to-staff” subjects. J. Policy
Anal. Manag. 2018, 37, 112-135. [CrossRef]

Koedel, C.; Xiang, P.B. Pension enhancements and the retention of public employees. ILR Rev. 2017, 70,
519-551. [CrossRef]

Murnane, R J.; Olsen, R.J. The effects of salaries and opportunity costs on length of stay in teaching: Evidence
from North Carolina. . Human Resour. 1990, 25, 106-124. [CrossRef]

Springer, M.G.; Lewis, J.; Ehlert, M.; Podgursky, M.; Crader, G.; Taylor, L.; Gronberg, T.; Jansen, D.; Lopez, O.;
Stuit, D. District Awards for Teacher Excellence (D.A.T.E.) Program: Final Evaluation Report; NCPI Policy
Evaluation Report; National Center on Performance Incentives: Nashville, TN, USA, 2010.

Springer, M.G.; Taylor, L.L. Designing incentives for public school teachers: Evidence from a Texas incentive
pay program. . Educ. Financ. 2016, 41, 344-381. [CrossRef]

Booker, K.; Glazerman, S. Effects of the Missouri Career Ladder Program on Teacher Mobility; Mathematica Policy
Research: Princeton, NJ, USA, 2009.

Fulbeck, E.S. Teacher Retention: Estimating and Understanding the Effects of Financial Incentives in Denver.
Ph.D. Thesis, University of Colarado, Boulder, CO, USA, 2011.

Fulbeck, E.S. Teacher mobility and financial incentives: A descriptive analysis of Denver’s ProComp.
Educ. Eval. Policy Anal. 2014, 36, 67-82. [CrossRef]

Choi, W.S. The Effect of Alternative Compensation Programs on Teacher Retention and Student Achievement:
The Case of Q Comp in Minnesota. Ph.D. Thesis, University of Minnesota, Minneapolis, MN, USA, 2015.
Dee, T.; Wyckoff, J. Incentives, selection, and teacher performance: Evidence from IMPACT. J. Policy
Anal. Manag. 2015, 34, 267-297. [CrossRef]

Hendricks, M.D. Does it pay to pay teachers more? Evidence from Texas. J. Public Econ. 2014, 109, 50-63.
[CrossRef]

Helms-Lorenz, M.; van de Grift, W.; Maulana, R. Longitudinal effects of induction on teaching skills and
attrition rates of beginning teachers. Sch. Eff. Sch. Improv. 2016, 27, 178-204. [CrossRef]

Cohen, B.A. Enhancing the ‘Learning Profession”: Improving New Teacher Retention with Teacher Induction.
Ph.D. Thesis, University of Maryland, College Park, MD, USA, 2005.

DeAngelis, K.J.; Wall, A.F; Che, J. The impact of preservice preparation and early career support on novice
teachers’ career intentions and decisions. J. Teach. Educ. 2013, 64, 338-355. [CrossRef]

De Jong, D.; Campoli, A. Curricular coaches’” impact on retention for early-career elementary teachers in the
USA. Int. ]. Mentor. Coach. Educ. 2018, 7, 191-200. [CrossRef]

Ingersoll, R.; Smith, T. Do teacher induction and mentoring matter? NASSP Bull. 2004, 88, 28-40. [CrossRef]
Latham, N.I; Vogt, W.P. Do professional development schools reduce teacher attrition? Evidence from a
longitudinal study of 1000 graduates. |. Teach. Educ. 2007, 58, 153-167. [CrossRef]

Papay, ].P.; West, M.R; Fullerton, ].B.; Kane, T.J. Does an urban teacher residency increase student achievement?
Early evidence from Boston. Educ. Eval. Policy Anal. 2012, 34, 413-434. [CrossRef]

Ronfeldt, M.; McQueen, K. Does New Teacher Induction Really Improve Retention? J. Teach. Educ. 2017, 68,
394-410. [CrossRef]

Speidel, M. Teacher Attrition and Retention in Exceptional Student Education: An Evaluation of the Skills,
Tips, and Routines for Teacher Success (STARTS) Initiative of Volusia County, Florida Schools. Ph.D. Thesis,
University of Central Florida, Orlando, FL, USA, 2005.

90



Educ. Sci. 2020, 10, 262

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

Weisbender, L. Preventing Teacher Dropout: Volume 1—Mentors Helping New LAUSD Teachers, 1984-1988;
Volume 2—Retention Rates for LAUSD Mentors, Mentees, and Other Teachers, 1984 to 1988. 1989. Available
online: https://eric.ed.gov/?id=ED332975 (accessed on 20 September 2020).

Silva, T.; McKie, A.; Knechtel, V.; Gleason, P.; Makowsky, L. Teaching Residency Programs: A Multisite Look
at a New Model to Prepare Teachers for High-Need Schools; NCEE 2015-4002; National Center for Education
Evaluation and Regional Assistance: Washington, DC, USA, 2015.

Ryan, S.V,; von der Embse, N.P.; Pendergast, L.L.; Saeki, E.; Segool, N.; Schwing, S. Leaving the teaching
profession: The role of teacher stress and educational accountability policies on turnover intent. Teach. Teach.
Educ. 2017, 66, 1-11. [CrossRef]

Carver-Thomas, D.; Darling-Hammond, L. Teacher Turnover: Why It Matters and What We Can Do about It;
Learning Policy Institute: Palo Alto, CA, USA, 2017.

Fuchsman, D.; Sass, T.R.; Zamarro, G. Testing, Teacher Turnover and the Distribution of Teachers across Grades and
Schools; EdWorking Paper No. 20-2020; Annenberg, Brown University: Providence, RI, USA, 2020.

Shirrell, M.A. School Working Conditions and Teacher Attrition: The Roles of Policy, Teacher Preparation,
and School Principals. Ph.D. Thesis, Northwestern University, Evanston, IL, USA, 2014.

Jones, M.D. Teacher behavior under performance pay incentives. Econ. Educ. Rev. 2013, 37, 148-164.
[CrossRef]

DfE. Teachers Set for Biggest Pay Rise in Fifteen Years. 2020. Available online: https://www.gov.uk/
government/news/teachers-set-for-biggest-pay-rise-in-fifteen-years (accessed on 23 July 2020).

Weale, S. Teachers to Get Pay Rise in Attempt to Boost Recruitment. 2020. Available online: https://www.
theguardian.com/education/2020/jan/21/teachers-to-get-pay-rise-in-attempt-to-boost-recruitment (accessed
on 22 January 2020).

Gneezy, U.; Meier, S.; Rey-Biel, P. When and why incentives (don’t) work to modify behaviour. J. Econ.
Perspect. 2011, 25, 191-210. [CrossRef]

@ © 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution
BY

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

91






-

sciences

education

Article

Teacher Mobility in Punjab, Pakistan: Stayers and Movers
within the Public and Private Schools

Nadia Siddiqui * and Sadia Shaukat 2

Citation: Siddiqui, N.; Shaukat, S.
Teacher Mobility in Punjab, Pakistan:
Stayers and Movers within the Public
and Private Schools. Educ. Sci. 2021,
11, 358. https://doi.org/10.3390/
educsci11070358

Academic Editors: Beng Huat See,

Rebecca Morris and Eila Jeronen

Received: 30 April 2021
Accepted: 13 July 2021
Published: 16 July 2021

Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in
published maps and institutional affil-

iations.

Copyright: © 2021 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

1 Durham Evidence Centre for Education, School of Education, Durham University, Durham DH1 1TA, UK
Faculty of Education, Bank Road Campus, University of Education, Lahore 54770, Punjab, Pakistan;
sadia.shaukat@ue.edu.pk

Correspondence: nadia.siddiqui@durham.ac.uk

Abstract: Understanding the determinants of teacher mobility is important in order to implement
effective policies for the recruitment, retention, and fair allocation of teachers. The teacher transfer
policy implemented in Punjab, Pakistan, is intended to address corruption and a fair allocation of
teachers in public schools. However, the policy has implications for teacher mobility. This paper
presents survey findings on teacher mobility patterns in public schools in Punjab, Pakistan, examining
the extent and determinants of mobility in comparison with teachers in private schools. In the survey,
1002 in-service teachers participated, and 46% reported changing school at least once during their
teaching career. The findings show that teachers who changed schools in their early career, with
an average of two years of teaching experience, gained higher salary benefits by changing schools
compared to experienced teachers, with an average of 14 years of teaching experience, who never
changed schools. In comparison with early career teachers, experienced teachers who never changed
school had lower salaries but higher satisfaction with life in general and with the school as their
workplace. The most common reasons for changing school were lack of teaching resources, difficulty
in commuting to school, unmanageable student-teacher ratio, and no chance of promotion in their
teaching career. Teacher mobility was slightly higher in public schools compared to private schools,
despite implementation of a merit-based transfer policy. A binary logistic regression model was
constructed with the outcome of teacher mobility (or not), with a base figure of 54%. By adding
gender, marital status, school type, length of teaching experience, and teachers’ satisfaction, the
model increased correct predictions to 62%. Teacher salary and teaching workload did not explain
any variation in the model. These findings have implications for teacher transfer policy in public
schools and lessons for private schools to retain teachers by offering longer contracts and reliable
pension schemes. Policymakers must consider facilitating teachers’ satisfaction with their workplace,
particularly by making public schools in rural areas attractive places for the retention of teachers in
early career phases.

Keywords: transfer policy; rationalisation; mobility; retention

1. Introduction

Teachers play an essential role in educational change and development [1]. In order to
achieve children’s universal access to primary and secondary education, all public schools
are expected to have fair deployment and allocation of teachers. Governments cannot
achieve the target of education for all without having teachers for all. The role of the teacher
as a mediator of social and economic transformation has never been more evident than in
the current times [2]. However, implications of meaningful teaching are increasing quickly
in the contemporary world, and the criteria for education and learning are higher than
ever before [3]. A standard of education is crucial for any country, and teacher education
plays a significant role in regulating it. Since instruction is provided mostly by teachers,
the size, alignment, and distribution of the teaching work force are significant factors for
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the effectiveness of public schools. Hence, public education is mainly the government’s
responsibility and is considered essential to the country’s social and economic well-being
and as well as its global competitiveness. Therefore, the appropriateness of the supply of
teachers in relation to the demand and retention has been the substance of ongoing concern
among teacher educators and policy makers accountable for certifying the efficiency of
public schools [4].

This is a cross-sectional survey based on teacher mobility to understand patterns of
teachers staying in or changing schools during their teaching career. All in-service teachers
working in public and private schools in Punjab, Pakistan, were invited to complete a
survey on job experience, their teaching career, and job mobility during their careers. In
Punjab, public schools have a provincially centralised and merit-based transfer policy, while
private and public-private partnership schools do not have a regular teacher recruitment
system or transfer policy. The determinants of school job mobility might be different across
the two sectors. Salary, nature of job contracts, transfer policies, student—teacher ratio,
workload, and satisfaction with work environment can contribute to teachers’ decisions of
changing schools which in turn has implications on teacher retention, teacher shortage in
disadvantaged regions, and compositional disparities in teaching quality.

This survey study shows teacher mobility is slightly higher in public schools com-
pared with private schools, despite after a successful implementation of rationalization
and merit-based transfer policies. The rationalization policy introduced in Punjab was
intended to make teacher deployment and transfer free from corruption, improve teacher
retention, and equalise teacher composition in urban and rural schools. The policy has
tackled corruption to some extent, but the implementation has not successfully met the
targets of fair allocation of teachers. Teachers have shown dissatisfaction with their job
placements, and this is associated with teacher mobility within the public schools. Schools
in socioeconomically disadvantaged areas particularly located in remote and rural locations
have vacant positions, which is a sign of teacher shortage. However, schools in central
urban locations have surplus teachers.

A social media campaign by a large number of public school teachers protested against
the impact of transfers on their lives. Female teachers protested against transfer orders
and deployment to hard-to-reach areas, which had practical implications on travelling to
schools in distant locations, as it is financially unaffordable, unsafe for travelling alone, and
time consuming. It is perhaps the implementation of rationalisation and transfer policy
that has made teacher mobility more volatile in public schools compared with private
schools. The findings of this survey study show that higher salaries and time allocated for
workload are not related to the teachers” decision to change schools; instead, an important
factor that retains teachers is their satisfaction with work environment. The findings of this
survey have to be treated with caution due to the voluntary and unrepresentative sample,
but they provide an insight into the possible association between teacher retention and
working environment.

2. Background

The school teacher workforce in Pakistan is divided into public and private sectors.
According to Pakistan Education Statistics (2018-2019), public schools have more student
proportion (29 million) as compared to the private schools (21 million) [5]. Teacher work-
force is slightly higher in private schools (51%) when compared with teachers in public
schools (49%). Although public schools have a larger student population when compared
with private schools, the public sector has a shortage of teachers. Teacher training or
licenses for working in a school are not compulsory requirements in public or private
schools. Therefore, anyone can apply for a school teaching job. There could be several
reasons for the imbalance in teacher workforce distribution in the systems, which run
parallel but independent of each other [6]. Fixed-term and permanent contracts, salary,
pensions, and privileges are very different across the two systems [7]. Each of the four
provincial governments have independent but centralised merit-based systems for teacher
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recruitment, deployment, promotion, and job transfer. Private schools exist in all four of
the provinces and are independent in recruiting teachers and implementing policies to
meet their needs of teaching workforce [8].

In this paper, we are presenting the case of Punjab in Pakistan, where in the last ten
years several public school education policies and initiatives have been implemented to
address corruption in education and fairly manage teacher workforce.

In 2016, the School Education Department (SED) in Punjab introduced standard-
ised test-based performance measures for selecting public school teachers on permanent
positions. In addition to setting standards of selection in the teacher recruitment and
deployment process, the provincial government implemented new policies for a fair distri-
bution of teachers in public schools. There were also concerns regarding teacher shortages
in rural and geographically remote areas, exasperated by the corruption in the process
of teacher transfers in public schools. Teacher transfers were managed through manual
applications. Bribery, nepotism, and contacts in the public offices made teacher deployment
and transfer less transparent, more unfair, and a longer process [9,10].

In 2013, the education minister in Punjab implemented teacher transfer policy on a
point-based system [5]. The criteria currently in practice include: Distance (more than 8 km
from home are eligible) (20 points), years of service (30 points), seniority (20 points) (teach-
ers in first 3 years of service cannot apply), wedlock basis (15 points), and compassionate
grounds (15 points).

Rationalisation measures were introduced in public school of Punjab in 2010 where
surplus teachers in schools were re-allocated when there was a teacher shortage. The
student-teacher ratio was introduced where 1 teacher for 40 students was an agreed ratio
at primary school level. This is a high student—teacher ratio when compared to countries
with similar education contexts such as Morocco, Tunisia, and Turkey [10]. In the policy
documents, there is a lack of clarity in how rationalisation of teachers in public schools
is conceptualised in a centrally managed system of teacher recruitment and deployment.
Theoretically, there is no need to have a transfer policy if the system is centrally managed
because demand for teachers is fulfilled by the teacher recruitment system when there is a
need. However, the school systems are dynamic due to factors such as changes in student
population, teachers completing service period, changes in circumstances of teachers’ life,
schools merging or closing, and most importantly teachers as permanent public employees
have protected right to work, salary, and pensions [10]. Closure of any public school
means that the teachers during their service period need to be reallocated if they become
redundant or a surplus. However, there is no promising evidence on existing policies
which has fairly and equitably managed teacher deployment or transfer.

Teachers in the public schools can now apply for transfers to another school of their
choice within a district. All transfer applications are managed through E-transfer process
which is part of the digitalisation initiative introduced in 2018. An internet-based appli-
cation system has made the process accessible and transparent. Depending on the points
gained on the given set of criteria, the transfer application is accepted or rejected. Nearly
100,000 teachers applied for the transfer, and 50,000 were accepted [7]. Applications for
public school transfers are accepted if their choice of school meets the criteria of rational-
ization. There are less chances of corruption involved in the process. However, this has not
addressed teacher shortages in disadvantaged areas.

Public school teachers can apply for promotions when there is a vacancy available that
offers an upscale in teaching position. This is a transfer by promotion to other school in the
same district. These transfers are based on seniority level in the period of service, which
means if more than one teacher applies for a vacancy, then the senior applicant would have
more chances of acceptance. Transfer by promotion favours experienced teachers. SED,
Punjab, Pakistan, has maintained administrative data of teacher transfer, transfer decisions,
and promotions can show patterns, the extent, and direction of mobility in rural and urban
regions. The existing international evidence based on administrative datasets shows that
teacher mobility by seniority level adversely affects the quality of teaching in schools and
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mainly impact disadvantaged students’ learning experience who are concentrated in the
regions of high socioeconomic poverty [8].

In a centrally managed system, public school teachers have a condition-based choice to
change schools, whereas private school teachers can leave and join any private school where
there is a vacant position subject to acceptance of the application by the headteacher or
school management system. These two systems attract a large number of teacher workforce,
but differences in policies have implications on who join and retain in teaching career,
leading to subsequent outcomes such as teachers’ satisfaction with their work environment
with their salary [9,10] and passion for teaching profession [11]. Teachers make choice
to leave, stay or move within public and private system. There is no evidence of teacher
exchange or crossover in the two sectors, and perhaps, this is related with differences in
policies for teacher recruitment, deployment, salary structure, school environment, and
pension schemes [12].

In the public sector, higher salaries and permanent job positions show higher rates
of teacher’s attendance in comparison with teachers on lower salaries and shorter job
contracts [13]. It is well known that teachers are less likely to remain on a long-term
basis in private schools. This phenomenon of hiring teachers on short-term contracts
is well described by the analogy of ‘schools as sausage machines” where teachers work
on short-term contracts and are hired and fired on demand basis [14]. In context of
Punjab, Pakistan, administrative large-scale data are required to understand differences
in the teacher workforce across the public and private schools. The determinants of
teacher mobility within the systems are unclear, and there is no sufficient evidence if
the government policies such as rationalisation and teacher transfer are appropriately
targeting the underlying issues of teacher job mobility in Pakistan. This study answers the
following questions:

e  Are teachers who stay in school different from teachers who change schools?
e What factors determine teachers’ job mobility?

SED, Punjab has made several improvements in digitalisation of school and student
data introducing new regulations for public school teachers so that they can apply for
transfer under the new merit-based policy. Teachers can also challenge their transfer orders
using the same system. The SED has large amounts of data on teacher supply, deployment,
transfer, and promotions, but access to this valuable information is not available for
independent research use. Unfortunately, we were not successful in our request to the
department in achieving these data, which could be the most appropriate for answering
research questions on teacher school mobility, at least in the public school sector. We
launched an online survey to collect self-reported information on teachers’ job satisfaction,
workload, and school mobility during their teaching career. The online teacher survey
included in-service teachers from private and public school sectors.

We investigated mobility of teachers within public and private school system in
schools of Punjab. All in-service teachers were invited to complete an online survey.
Punjab public schools have a centralised and merit-based transfer policy, while private
and public—private partnership schools do not have a regular teacher recruitment and
teacher transfer policy. Considering the differences, the hypothesis in this research was
that the teacher job mobility would be less prevalent in public schools when compared
with teachers in private schools. Salary, student-teacher ratio, workload, and satisfaction
with work environment contribute to teachers’ decisions to change schools. The existing
evidence based on non-random selection of teacher’s interviews has shown that teachers
on short-term contracts in private schools are more mobile than teachers on permanent
contracts in public schools [15].

This study presents survey findings on teacher workforce differences between two
different school systems and analyse the factors that determine teacher school mobility (or
lack of it) in their teaching career.
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3. Existing Evidence on Teacher Mobility

Teacher supply and mobility have important links to the effective delivery of education.
There is international research evidence on effective school mechanisms which shows
teachers’ stability, consistent professional development, and satisfaction with school play
important role in efficient working of school [16]. There is no clear evidence regarding
teacher supply mechanism and determinants of teacher mobility in context of Pakistan.
This is a complex school education sector in which teacher supply /demand and mobility
could have multiple determinants and can lead to various school level outcomes. The
knowledge of the factors that drive teachers’ recruitment, supply to schools, and mobility
during different phases of teaching career can inform effective policy measures in which
interest of various stakeholders can be protected.

There is a concern over the influence of teacher job change on both the inclusive
level of teacher quality and the supply of teacher quality across schools [17]. Teachers
leaving the profession or switching schools located in economically developed regions
lead to compositional disparities in terms of teacher quality [18,19]. This has implica-
tions on designing feasible policies that can support sustainable school systems, where
teacher retention in their prime years of teaching career and experience can benefit student
accomplishment [20]. There is an indication that within-profession teacher mobility is
contributing some variation in terms of teacher’s credentials [21].

Teachers working in schools with a higher proportion of disadvantaged students are
more likely to transfer to a new school district [22], and teachers in municipal inner-city
schools are more likely to transfer away from their schools than teachers in other areas [23].
Another factor is the efficiency of a teacher relative to their peer teachers may impact
teacher job choice, though the direction of the effect is uncertain. Teachers tend to seek
out positions where their efficiency matches with the efficiency of their peers. In addition,
productive teachers tend to choose those schools where their work compatibility and
intellectual interest align with their peer teachers to enhance their intellectual growth and
professional development [24]. On the other side, there is some evidence that ambitious
and qualified teachers might choose to transfer to schools where the work environment
does not demand work efficiency and high-performance goals to achieve [25].

Through the existing period of educational reform beginning in the early 1980s, the
teaching force has been extensively considered, on the whole, as insufficient to encounter
current national supplies [26,27]. Meaningful teaching delivered effectively by trained and
highly competent teachers have a high demand in all education systems [28]. Therefore, the
equitable supply of teachers in relation to the demand and retention has been an important
concern for policymakers who are accountable for the efficiency of public schools [29].

Many recent reports by blue ribbon commissions have determined that education as a
whole, and teachers in actuality, are not producing government school students with the
level of knowledge, skill, and discipline required in today’s multifaceted and competitive
economic environment [30]. Teachers who live farther from school tend to remain more
absent; particularly, female teachers are more absent and are less likely to have access to safe
transport facility. Teachers are expected to perform tasks that have no direct relevance with
children’s learning. The education department assign orders to teachers for completing
nonteaching duties such as helping with antipolio and antidengue drives, election duties,
and administering government exams and conducting surveys. A study conducted by
Alif Ailaan and SAHE assessed that government teachers spend a quarter of the academic
year on nonteaching activities that can contribute to weakening the performance of school
students [31].

The government has introduced initiatives to monitor presence and work performance
of the teachers in the classrooms, in response to a long-term problem of teacher absen-
teeism [32]. There have been initiatives implemented for the least number of improvements
in public school quality such as addressing teacher absenteeism. All public school teach-
ers now mark biometric attendance [33], and there are also uninformed inspection visits.
These changes implemented in Punjab have made teachers to be compliant and present in
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school during expected job hours. However, teacher unions have raised their voice about
the time for teaching or preparation for teaching have been increasingly replaced with
teachers’ involvement in administrative and managerial tasks. Teaching workload and
administrative duties such as participation children’s enrolment drives, campaigns for the
eradication of polio, dengue, and Covid-19 has led to burnout [34]. Teachers in private
schools have no involvement in government-led campaigns; therefore, their allocated time
is entirely dedicated for teaching-related activities.

Another reason of teacher mobility is the geographical context and school character-
istics. Geographical preferences are overall relatively personal, being related to ignored
individual preferences; teachers have to take up whatever the location is presented to
them and quite often commence their careers distant from their preferred physical location.
This obviously affects the efficacy of teachers and of the education system as a whole.
Discontented teachers may be poor performers, not only because of overall motivational
factors [35] but also since they are merely waiting to move on to a diverse location, exerting
low effort into their existing work duties and ignoring any extended term plans for their
students [36]. Schools’ characteristics such as size of classroom, infrastructure, and being
under-resourced contribute to teacher mobility [37].

Teaching experience can be challenging in schools where students and parents depend
on additional and constant support from school and teachers. Teachers try to avoid schools
situated in a setting with a high poverty rate and a high percentage of people working
in agriculture. Moreover, in schools with a higher portion of disabled students, drop-out
students, and students failing to gain admission to the next grade make such schools less
attractive to teachers [37].

Considering the aforementioned determinants of teacher mobility, Punjab SED ini-
tiated E-transfer policy to apply school transfer online and to avoid visiting the School
Education Department physically. Government statistics reflecting main shortages in the
quantity of teachers in public schools, it is generally perceived that the education system is
failing as a result of deficiencies in both the quantity and quality of teachers [38].

Teachers in public schools are always at the good will of school education department
and school administration. Transfer policy for rationalisation has been the reason of distress
among teachers in public schools. A social media campaign against these new regulations
led to a protest in Punjab [39,40].

There has been some evidence that a regular transfer of teachers generates not only
conflicts for the teachers, their families, and children but also affect the quality of teaching
and learning in the schools [41]. There are no accommodation facilities or additional
transport allowance for teachers placed in remote areas. Lack of capacity building op-
portunities has also shown association with teachers’ dissatisfaction with the teaching
profession [42,43].

Teachers’ decisions to change school or leave the teaching profession can be deter-
mined by workload stress and nature of tasks in the teaching duties. Existing studies have
shown that workload-related stress and number of hours spent on teaching tasks, such as
marking, are associated with teachers’ declining quality of life [44].

4. Research Design and Methods for Analysis

This study is a survey-based cross-sectional research design in which respondents
volunteered to take part and self-reported their information. An online survey was de-
veloped for in-service teachers’ participation. The survey language was English because
all in service can read, understand, and respond in this language. The online survey link
was widely distributed in schools and social media forums for teachers” high response
rate. The survey message invited teachers for volunteering participation and sharing
information for the purpose of research. There was no sensitive information collected that
could potentially harm or breach the confidentiality of the respondents. No rule was set
on questions; therefore, respondents could skip giving any information which they did
not like to share. Only one question required a compulsory response, which asked all the
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respondents to report in ‘yes’ or 'no’, if they had ever changed school during their teaching
career. The survey completion time for each respondent was less than 10 min.

The survey included three main sections on general life and job satisfaction, teaching
workload, and reasons for changing school. General life and job satisfaction and teaching
workload sections were for all respondents. The third section on reasons for changing
schools was only available for those respondents who reported that they changed school
at least once in their teaching career. Items in all sections were statements to be rated on
scale of 0-10 where 0 means ‘not at all’ and 10 means ‘a lot’. The analysis is based on
averages and standard deviations of the rated items, which are then used for calculating
the effect size.

At the end of each section, there was an open dialogue box for respondents to give any
additional information or explanation of responses they wanted to contribute. The item
response-scale was consistent in all sections except for the background information. Teach-
ers’ self-reported information on age, marital status, work experience, type of school they
worked, and take-home salary, which were open-response items or multiple answer choice.

This survey invited volunteering participants, and in order to retain a large sample
with minimum dropout, we did not set a compulsory rule in question items except for one.
This resulted in missing data, which we coded as missing. We did not replace missing
responses with weighted values or used any methods for statistical imputations.

Simple descriptive and bivariate analysis demonstrated the difference between two
groups of teachers who changed school and those who never changed school. For each
item mean score and standard deviation were used to calculate the effect sizes, which
measure the magnitude of the difference in the responses between the two groups.

To identify the determining factors or predictors in explaining the differences the two
groups, a binary logistic regression analysis was performed. The binary outcome variable
was ‘changed’ school or not, and other variables were introduced as predictors using a
stepwise forward analysis. This means predictor variables, which were not contributing
any explanation in the variation (percentage correctness) were removed.

The obtained sample from online survey naturally included 46% of teachers who
changed school and 54% of those who never changed school. This is an appropriate
balance in the overall distribution of the sample, thereby meeting the condition for binary
logistics analysis [45]. This distribution means before adding any explanatory variable
in the regression model, there is nearly 54% chance that any case would change a school.
By adding predictor variables such as gender, age, work experience, satisfaction with job,
workload, take-home salary, school type, etc. We anticipated an increase in the percentage
correctness or likelihood of cases to be accurately predicted. The results of regression
analysis showed major determinants of teacher mobility and those, which need more focus
in policy for teacher recruitment, deployment, and retention.

5. Teachers Who Participated in the Study

This survey is opt-in participation of in-service teachers. This means teachers volun-
teered to take part in the survey in response to our invitation sent to nearly 680 schools
in Punjab. We also used our social networks and personal links in approaching school
education forums and groups inviting teachers to take part in the study. It is hard to
estimate a response rate because the information was widely shared, but a large number
of teachers volunteered to take part in the online survey. However, the online survey is
restricted to only those who have access to internet technology to receive the information
and complete the survey. The nonrandom sample of 1002 teachers does not represent
teacher population of the time in Punjab, Pakistan. However, it is large enough in each
category of characteristics to conduct a meaningful analysis. The sample is reasonably
large for meaningful calculations of effect sizes and regression modelling (see more details
in [45]). Table 1 shows characteristics of the achieved sample.
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Table 1. Percentage of teachers.

Percentage
School type
Public 54
Private 29
Public-Private Partnership 16
Madrassah 1
Gender
Male 35
Female 65
Geographical region
Urban 51
Rural 47
Missing 2
Marital status
Married 54
Single 43
Missing 3
Highest Qualification
Completed diploma 3
Completed higher education (Graduate level and above) 88
Completed intermediate studies 6
Completed secondary 3
Missing 1
Take home salary self-reported 95
Teaching experience self-reported 97
Age in years self-reported 97
Total 1002

According to Table 1 the sample has a higher participation of female teachers from
public schools in urban areas. The majority of teachers have completed higher-education
studies. These are very similar with official figures on teacher workforce in Punjab.

Cases with missing information are retained as much as possible instead of excluding
them from analysis. Teachers self-reported their background characteristics, salary, age,
and work experience in years. These are important indicators to understand the patterns
of school job mobility in teaching career.

Table 2 shows the gender pay gap in teaching workforce. On average, public school
teachers earn higher salary than teachers in private and public—private partnership schools.
This means public school teachers are advantaged over other teachers by having permanent
and pensionable jobs with higher salaries. This is consistent with the evidence on public and
private salary differences presented in study called Learning and Educational Achievement
in Punjab Schools [43]. Teaching experience in years is also highest for teachers in public
school, which could be due to working on permanent job contracts. Private schools offer
higher salaries when they recruit teachers, but not many offer pension or benefits, therefore
being less likely to retain teachers on a long-term basis.
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Table 2. Average teacher salary and work experience.

Take Home Salary (Average) Work Experience in Years

(Average)
Male Rs 39,455 9
Female Rs 27,472 8
Urban Rs 34,129 8
Rural Rs 29,191 8
Public Rs 40,119 11
Private Rs 22,034 5
Public-Private Partnership Rs 19,050 6
Madrassah Rs 15,000 5

6. Who Changed Schools in Their Teaching Career?

In this online survey, 1002 in-service teachers participated and self-reported their
responses and background information. The descriptive analysis shows differences in
teachers’ background characteristics for those who changed schools and those who never
changed school (See Table 3).

Table 3. Percentage who changed/never changed school.

Changed School % Never Changed School %
School type
Public 50 50
Private 46 54
Public-private partnership 34 66
Madrassah 33 67
Gender
Male 45 55
Female 47 53
Geographical region
Urban 48 52
Rural 45 55
Marital status
Married 54 47
Single 39 61
Highest Qualification
Completed diploma 29 71
Completed higher education 47 53
Completed intermediate studies 39 61
Completed secondary 47 53
Take home salary (average) Rs.31,197 Rs.24,988
Teaching experience in years 2 years 14 years
(average)
Age in years (average) 34 55
Total 540 462
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Teacher mobility in public schools is slightly higher as compared with private schools.
Half of the public school teachers have changed school at least once in their teaching career
despite permanent teaching positions, and job transfer is a competitive point-based merit
system. There are some other slight differences such as teachers in urban areas changing
schools more than teachers in rural areas. Urban areas have more schools and therefore
more job opportunities as compared to rural areas. The direction of teacher transfer could
be more likely from rural to urban location. Vacant teaching positions in rural schools
might offer promotion opportunities, but teachers working in urban school locations would
prefer not to transfer to the vacant positions in rural areas due to general lack of resources.
More female teachers change schools than male teachers, which could be associated with
change in marital status where female teachers are more likely to migrate.

Average salary and years of teaching experience show bigger gaps. Experienced teach-
ers have served in a school for a long time and never changed schools, while teachers in
early careers changed schools within two years. On average, teachers’ retention in a school
on long-term basis does not show association with salary because less experienced teachers
who changed schools within average of two years in teaching careers are earning extra Rs
6208. A possible explanation of this difference could be that teachers stay in a school on
long-term basis if they are satisfied with their job and school environment, while salary is
not a compelling factor to change school. Teachers change school if they are not satisfied
with their job and school environment, and joining a new school would mean negotiating
and accepting only a higher salary than what they were receiving previously. Public and
private salary structures could also be related with these gaps. Regression analysis shows
if difference in the mobility patterns can be explained by teachers’ satisfaction, workload,
salary, and school type or not.

Table 4 shows differences in life and job satisfaction of teachers in public, private, and
private-public partnership schools. The differences are reported as effect sizes interpreted
as standardised gap between teachers who changed schools at least once in their teaching
career and those who never changed school. The effect sizes are separately reported
for the school types to show differences in the patterns of teacher mobility more clearly.
Highlighted items show noticeable differences.

The overall effect sizes in Table 4 show that teachers who changed school are less
satisfied with their life and work experience at school as the effect sizes are consistently
negative. Work environment, work-life balance, and assistance in teaching activities have
large negative effect sizes. These effect sizes are about their current job experiences in
schools where they moved to and were currently working when they completed the survey.
It is surprising to see that changing schools does not make any positive difference to their
life and job satisfaction. Those who never changed schools are more satisfied with life and
work environment in their current school. This is an indication that teacher retention is
higher when the work environment has a sufficient amount of support available for teachers
and they have a good work-life balance. Public schools have the option of promotion
by transferring to other schools where there are vacant positions. However, it might be
that public school teachers do not want promotion by transferring to schools where they
have to compromise on work environment. These are likely to be schools in rural areas
where limited resources can make teachers feel isolated from developed regions and losing
development opportunities available in urban regions.

The effect sizes were calculated for the public and private schools, and there is no
big difference in these two school types except large negative gaps in two categories of
satisfaction: life in general and availability of time in personal life. Public school teachers
who changed schools were less satisfied in life in general and have less availability of time
in personal life than their counterpart in private schools. This is perhaps associated with
rationalisation of teachers when surplus teachers in a school are transferred to schools
against their choice. Teacher shortage in rural areas can also increase the workload for
teachers in rural regions.

102



Educ. Sci. 2021, 11, 358

Table 4. Effect size/Life satisfaction/Changed school /Never changed schools.

Private and

Life Satisfaction All Public Public-Private
Partnership
Generally, I am satisfied with my life —0.03 —0.15 —0.01
I feel happy most of the time —0.07 —0.05 —0.01

T'have plenty of time to do the things I want in

. —0.18 —0.12 0.00
personal life
I get excited about teaching —0.03 —0.10 0.02
I enjoy working with students 0.06 —0.08 0.02
I like the work environment of my school —0.17 0.03 —0.03
It is convenient to commute to school regularly —0.15 —0.08 —0.01
I am satisfied with the student—teacher ratio in 013 _001 0.00
my school
I enjoy working with my colleagues —0.08 —0.07 —0.01
I am satisfied with my current salary package —0.05 —0.06 —0.03
I achieve a good balance.betwe:en my work life 021 —0.05 —0.06
and my private life
Ican complete my assigned tea.chlng workload 045 —0.09 _001
during contracted working hours
I'work on my teaching d1.1t1es during weekends 014 012 0.05
and holidays
The school has provided me teaching assistance
(e.g., helper staff, computer/laptop, etc.) to —0.21 —0.08 —0.02
support my teaching activities
I can quit teaching 1f I get some other source _0.05 —0.10 0.00
of income
I want to work in another school 0.10 —0.07 0.04
Total 1002 544 449

Time allocation for work-related activities can contribute to overall work experience
and satisfaction with teaching job. Table 5 shows the effect sizes of mobile teacher time
allocation in workload for activities that can support their teaching. The negative effect
sizes show that teacher who changed schools have shown less amount of time allocated
to their teaching activities. The items are highlighted where effect sizes are large for
consideration. In these highlighted items, there is an underlying need for support and
professional growth, which is neglected in the workload model. Time for mentoring, peer
feedback, and training for development are not available in workload, which can make
overall teaching experience less supported with appropriate measures.

Table 5 on workload time allocation, there are slight but consistent negative effect sizes
for those who changed schools within public and private system. Although teachers in
public schools have reported having less time to do things in their personal lives, the effect
sizes in Table 5 show they have more time allocated in workload for teaching activities
and teaching support when compared with teachers in public school. Mobile teachers in
private school work slightly more than their allocated time, but these effect sizes are very
small to make any definitive conclusions.
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Table 5. Effect size/Time allocated for the workload /Changed school/Never changed schools.

Private and

Workload Effect Size All Public Public-Private
Partnership
Marking students” work —0.16 0.07 —0.11
Individual studgnt time for _015 0.00 _0.08
counselling
Preparation for lessons —0.13 0.03 —0.08
Mentoring other teachers/colleagues —0.10 0.05 —0.06
Breaks for lunch/ short period of rest —0.14 0.03 —0.05
Observe other teachers for fgedback 019 0.05 0,09
and/or learning practice
Being mentored by _048 0.03 _0.05
teachers/colleagues
Parent teacher meeting —0.13 —0.02 —0.05
Professional development training —0.18 0.07 —0.09
Participation in the civic campaigns
such as information on Dengue, —0.07 0.05 —0.05

Corona, etc,
To be involved in the National Day,
Kashmir Day, Election officer and —0.02 0.03 —0.08
different rallies
To be involved in board exam duty as
invigilator or exam marker
Total 1002 544 449

—0.04 0.03 —0.09

7. Determinants of Teacher Mobility

Binary logistic regression model was constructed with an outcome variable of changed
school or not. The obtained sample from online survey naturally included 46% of teachers
who changed school and 54% of those who never changed school. This is an appropriate
balance in the overall distribution of the sample and therefore meets the condition for
binary logistics analysis [44]. This distribution means before adding any explanatory
variable in the regression model, there is nearly 54% chance that any case would change a
school. By adding predictor variables such as gender, age, work experience, satisfaction
with job, workload, take-home salary, school type, etc., we anticipated an increase in the
percentage correctness or likelihood of cases to be accurately predicted.

Table 6 shows that after introducing teacher background details, the percentage
correctness of the model increased by 8% points. This means that there is still a high
percentage of 38% which remains unexplained. It could be due to limitation in the sample
and data quality. However, the known predictors have shown some interesting patterns.
The constructed model individually excluded the variables to observe changes in the
percentage correctness. Upon exclusion of age, take-home salary, and time for workload
did not change the percentage correctness. This could mean that teacher mobility is not
determined by these variables.
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Table 6. Binary logistic model changed (Changed school/Never changed schools).

Predicted

Have you changed school(s)

. . 5
during your teaching career? Percentage Correct

No Yes
Step 0 CI{I;-ZE you changefl school(s)7 No 540 0 100.0
g your teaching career? Yes 462 0 0.0
Overall Percentage 53.9
School type, sex, region, marital status, * age, work
Step 1 experience, * Take-home salary, satisfaction with life 62

and work, * time for workload

* Do not change percentage correctness if excluded from the model.

Table 7 shows coefficient in the odds ratio of the predictors added in the model. This
represents the likelihood of teacher mobility by controlling the predictors.

Table 7. Binary logistic model predicting outcome Changed school /Never changed schools.

Predictors Odds Ratio
Are you? Female vs. Male 1.30
Geographical region Rural vs. Urban 0.97
What is your marital status? Married vs. Single 1.44
Work experience in years 1.04
Take-home salary 1.00

School Types vs. Public

School Type (Madrassah) 1.15
School Type (Private) 0.80
School Type (Public-Private Partnership) 143
Satisfaction average 0.98
Time for workload 1.07

The coefficients are in the odds ratio, meaning that, all other things taken into account
so far, a female respondent in the category of sex is 1.30 times more likely to change the
school than male counterpart. Odds of 1 would mean likely to change schools. The negative
odds are < 0 and are interpreted in percentage. Teachers in private schools are less likely to
change schools. The odds ratio of 0.80 means that private school teachers would likely to
be in 20% chance of changing school in comparison with public school teachers. Teachers
in urban areas are more mobile than teachers in rural areas.

Age and teaching experience made no difference in the percentage correctness and
were excluded from the mode; therefore, the coefficients for only work experience are
included. Teachers in early career stages (experienced less than 2 years) are more mobile
than older teachers, but mobility seems less explained by experience. Teacher satisfaction
and time for workload are average scores rather than categorical values. Teachers less
satisfied with work environment are more likely to change schools than those who reported
higher satisfaction. Teachers who have less time allocation in workload are more likely to
change schools.
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8. Why Change Schools?

Teachers who reported changing jobs were asked to rate separate set of items on the
scale of 0-10 indicating the reasons of changing schools. This section included 34% of the
teacher sample.

Table 8 show effect size differences for public school teachers in comparison with
private school teachers.

Table 8. Reasons for job mobility on scale of 0-10. Public vs. Private and Public-Private partnership.

Private and Public-Private

Public Partnership Effect Size
I never wanted to change my teaching job 458 450 0.02
to another school
I was transferred b.y' the education 488 3.41 035
authorities
I was offered a better salary in another 230 5.83 —0.86
school
In the previous school my workload was 313 6.32 078
more than my monthly salary
In the previous schools, wc?rkmg hour 256 5.34 —071
policy was not feasible
My job contract was not renewed by the 200 4.06 053
previous school
I'was offered a permanent/longer contract 251 4.40 —0.46
by another school
It was difficult to commute to previous 350 4.54 025
school regularly
The new school offered a transport facility 2.09 3.42 —0.34
The new school offered reduced fees for my
child/children 160 A 0
The new school had a manageable 420 577 0239

student-teacher ratio
In the previous school I was not teaching at
the right level of school phase according to 3.53 4.57 —0.26
my qualification and/or experience
My spouse/family moved to another

. 3.58 3.42 0.04
address or city
The previous §chool offer‘ed no chances of 289 499 —050
job promotion
I fell out with the school lea.dershlp and 044 3.99 041
management bodies
The previous school was in an area of high 3.67 336 0.08
poverty
The previous schc?ol provided very limited 353 472 031
teaching resources
The previous school was clc?ged by the 152 3.02 043
management authorities
The previous school en\{lronm.ent was not 269 418 040
intellectually stimulating
The previous school did not nominate me
for a professional development 2.88 4.53 —0.42

opportunity

In Table 8, highlighted average scores and effect sizes show noteworthy differences
among public and private school teachers in their reasons to change school. Teachers in
private schools changed schools due to workload and dissatisfaction with salary. However,
teachers in public schools reported a higher average in reasons of changing school due to
difficulties in commuting to school and location of school in the regions of high poverty.
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Change in family status and transfer by the orders of the education department are the main
reasons for public school teachers to have changed school. Intellectually stimulating work
environment and lack of professional development opportunities are important reasons
for changing schools for private school teachers. Private school teachers offered longer
contracts of teaching service, which can be an attractive incentive for teacher retention.

9. Conclusions

The sample achieved in this study suggests that teacher mobility is slightly higher in
public schools than in private schools in Pakistan. This follows successful implementation
of a rationalisation policy to improve teacher retention and fair teacher composition in
urban and rural schools. It is perhaps the implementation of rationalisation and transfer
policy which has made teacher mobility volatile in public schools. Teachers who changed
school in their early career, with an average of two years teaching experience, gained higher
salary benefits by changing schools compared to teachers with an average of 14 years of
teaching experience, who never changed schools. It is noteworthy that the proportion of
private school teachers in the sample (46%) is lower than public school teachers (51%). In
other words, more teachers from the public sector responded to the survey than from the
private sector. In comparison with early career teachers, experienced teachers who never
changed school had lower salaries but higher satisfaction with life in general and with
school as their workplace. Teachers currently in urban areas tend to be more mobile than
teachers in rural areas which might suggest that the direction of mobility is toward schools
in urban locations. If so, transfer policy needs to introduce measures where rural to urban
teacher mobility can be fairly addressed.

Overall, teacher salary does not seem to be the determining factor for teacher retention.
Satisfaction with work environment seems to play an important role in teacher retention.
Satisfaction with work environment and school conditions can make a teaching job more
attractive and is likely to increase teacher retention in school and in profession. These are
areas of investment for strengthening the infrastructure of public schools to make them
more attractive for teachers to join the profession and retain on long-term basis. Working
conditions in schools need more development initiatives where public school intake of
children is a mix of pupils from different socioeconomic backgrounds. Public schools
in the regions of high poverty and rural areas need additional resources and support
provision to overcome the needs of disadvantaged students in schools. Another area of
policy and provisions could be to tackle teachers feeling isolated from developing regions
and opportunities. Perhaps, schools connected through digital technologies can make
a difference in this regard. Better transport facilities, road links, and safe travel routes
have been repeatedly suggested for improvement in other areas of development such as
increasing school enrolment and attendance, especially for girls. These improvement for
development in infrastructure can also improve teacher mobility patterns toward harder
areas making schools in rural areas attractive job places.

Implications of these findings are also on public education policies of rationalization
and teacher transfer where the intention to overcome corruption and compositional dispar-
ities in teacher workforce are likely to impact teachers’ lack of satisfaction with their job.
The lesson for private schools is that longer and sustainable teaching contracts can be an
attractive incentive for teacher retention and long-term commitment to a school. If private
schools can offer some reliable pension schemes, then teachers’ retention in a school can
possibly be for a longer time.

The logistic regression model could only explain 62% of the differences between those
who changed school and those who did not. This suggests that there are other factors that
are not accounted for that could explain these differences. A bigger and better database is
needed for more conclusive evidence.

It is useful for researchers that the Punjab government has successfully digitised data
on public school teachers. This information is important for the purpose of fair decisions on
teacher recruitment, deployment, and transfer. We hope that the data systems can include
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information on private school teachers for observing disparities and finding potential for
workforce cooperation in the two parallel systems. Administrative data have great value for
research informed and evidence-based policy. Therefore, we would encourage the School
Education Department to develop a reliable infrastructure for utilising administrative data
and implement a data-sharing policy which can benefit the education department and also
contribute to academic research for a high-quality evidence.
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Abstract: Globally, there are ongoing problems with teacher retention, leading to a loss of experience
and expertise. In policy and research, the emphasis is often on the professional development and
retention of early career teachers, whereas teachers in later stages of their career are relatively under-
represented. This article addresses this imbalance, reporting on a mixed methods scoping study
that explores definitions of mid-career teachers in England and their retention and development,
via a literature review, primary data collection and secondary analysis of data from the OECD’s
TALIS 2018 survey. We found that there is no agreed definition of mid-career teacher, relating to
time in teaching, role and wider life circumstances and self-definition. Whatever definition is used,
mid-career teachers are a heterogenous group, with varying needs, career plans and commitment to
the profession. Whilst typically confident in their practice, their learning needs vary and are often
experienced as unmet, especially for those looking for progression routes outside leadership and
those with family commitments. This indicates that their potential for career development to benefit
the profession may not be reached. The article concludes with suggestions for further study, policy
and practice to improve understanding of this under-researched group.

Keywords: mid-career teacher; teacher development; teacher retention; teacher careers; scop-
ing study

1. Introduction

There is global concern with teacher retention [1,2]. Many countries, including the
United States [3-5], Australia [6,7] and some European nations [8], report longstanding
and increasing problems with teachers leaving the profession. The situation is complex:
teacher retention appears to be variable across contexts, with more acute problems in some
subject areas, in more remote geographical and socio-economically deprived locations
and for teachers from minoritised groups [9], with further differences deriving from the
support offered to teachers, especially in the early stages of their careers [10]. Research
has tended to focus on the reasons for teachers leaving the profession, which include high
workloads, lack of autonomy and low job satisfaction [11-13]. However, the drivers for
teachers to stay in the profession and what can be done to support them, especially beyond
the early years of their career, are less well-established. Therefore, there is a need for
greater understanding of how policies, initiatives and support mechanisms might lead to
more teachers staying in the profession, particularly beyond the first five years of their
careers [6,14-16].

In England, recent figures suggest teacher recruitment and retention are critical is-
sues [17], with missed recruitment targets across school phases, and in several subject areas,
most notably physics, modern foreign languages and mathematics [18], although there
are signs that the COVID-19 pandemic has driven increased recruitment to initial teacher
education, which should percolate through to teacher recruitment in 2022 and beyond [19].
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The five-year retention rate for teachers continues to drop; for those who qualified in 2014
this is just 67% [18]. In 2019, the Department for Education (DfE) [20] reported that “even
small increases in the rate of teachers leaving the profession creates significant, additional
pressures on recruitment.” Areas of high social and financial deprivation tend to have
higher rates of teacher turnover [21,22]. More experienced teachers tend to manage their
roles and promote student learning more effectively than those in the early stages of their
careers [23] and so teacher attrition removes expertise from the system [22,24], with a
negative impact on pupil attainment [23,25,26].

Much research and policy in the area of teacher retention and attrition focuses on
teachers in the early years of their careers [27,28]. Initiatives designed to support early
career teachers often include professional development aiming to improve teachers’ profes-
sional knowledge, efficacy, confidence and resilience (for example, [29-31]). For instance, at
the time of writing, in England, the DfE’s new Early Career Framework [32] is about to be
rolled out nationally. This has at its heart a professional development programme, focussed
on improving the retention of teachers in their first years in the profession. In relation
to teachers at later stages of their careers, in England, the DfE has recently developed a
suite of specialist national professional qualifications (NPQs) as professional and career
development opportunities for teachers and school leaders who want to “develop their
knowledge and skills in school leadership and specialist areas of teaching practice” [33].
However, it remains largely the case that the retention of teachers at later stages of their
career is under-researched, and we lack an understanding of appropriate models of support,
progression and development for these teachers [34,35].

In this article, we report on a mixed methods scoping study that aimed to explore
what is known about mid-career teachers’ retention and development. The study used
three complementary approaches to address a set of related scoping questions (described
below): a literature review, secondary analysis of data from the OECD’s 2018 Teaching and
Learning International Survey (TALIS) and primary data collection with teachers. As a
result of the COVID-19 pandemic, particular attention has been paid recently to teachers’
development, retention and recruitment worldwide (for example, [36]). This study largely
took place before restrictions and changes to working practices were implemented in
England as a response to the pandemic, and it does not attempt or intend to explore the
impact of the pandemic on teachers’ retention or development.

In the next section, we describe our methods. We move on to addressing the scop-
ing questions in three findings sections, focussing on definitions of mid-career teachers,
professional development, and retention and career progression. We then discuss these
findings, considering where they complement and contrast each other, our confidence
in what we have learned and the gaps and limitations in our findings. In conclusion,
we outline opportunities for further research.

2. Methods
2.1. Approach

The questions we aimed to address through this study were:

e in what ways can we define and characterise mid-career teachers?

e  how might we categorise mid-career teachers’ professional development needs and
how do they relate to the professional development that is typically available to
teachers?

e can we identify common factors relating to the retention and career development of
mid-career teachers, and, if so, what are they?

We used an initial working definition of mid-career teachers as those with five to
fifteen years” experience, testing this through the study, as described below. We drew on
the OECD’s TALIS survey (see below) to define professional development as “activities
that aim to develop an individual’s skills, knowledge, expertise and other characteristics
as a teacher” [37] (p. 49), and considered retention through a variety of measures, again
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described below, including teachers’ likelihood to stay in or leave the profession, using job
satisfaction as a proxy for this where appropriate.

Typically, scoping studies rapidly investigate the current state of the field in terms
of published research through a literature review [38]. Their purpose is to map key
concepts and the sources and types of evidence available and to identify gaps in the
knowledge base [39—42]. In this study, a scoping literature review was supplemented
with secondary analysis of publicly available data and primary data collection using
quantitative and qualitative methods, as described below. Mixed methods scoping studies
appear to be uncommon in education. Our extension of a literature-based scoping approach
aligns with other scoping approaches, such as those found in medical literature (see, for
example, [43,44]), in which mapping of literature, policy and concepts is supplemented by
stakeholder consultation [45].

Our intention in choosing this method was to acknowledge the complex, interacting
influences on teacher retention [2] by drawing on multiple sources to compare the existing
literature base with current and recent national and international data to quickly test initial
hypotheses about gaps in the literature (via secondary and primary data) and to gain
stakeholders’ responses to emerging issues (via primary data). Through this, we aimed to
identify what further research could benefit school leaders, policy makers and mid-career
teachers themselves to support their career development and retention in the profession.

In outline, the methods we used (Table 1) were:

e arapid review of the literature on mid-career teachers;

e secondary analysis of data from the OECD’s Teaching and Learning International
Survey 2018 (TALIS) study [23];

e  primary data collection through surveys and interviews with teachers in England.

Table 1. Methods used, their benefits and limitations.

Method

Summary of Method Benefits and Limitations

Literature review

e Key search terms

e  Peer-reviewed literature from the last five
years from a range of national contexts

e  Supplemented by knowledge within the
research team of relevant authors
and studies

. Follow-up relevant literature from
references, particularly around definitions
of mid-career teachers

e Identifies key issues in existing research
evidence, including from systems
outside English education

e  Suggests areas of disagreement and
gaps in knowledge

e  Rapid approach and focus on
anglophone studies means key
literature may be missed

Secondary data analysis

e  Descriptive statistics generated from
OECD TALIS 2018 teacher questionnaire
on job satisfaction and professional o  Tests findings from literature review in
development current national context

e  Associational regression models relating e  Rigorous data, but limited analysis
professional development to
job satisfaction

Primary data collection

e  Survey and focus groups of self-defined
mid-career teachers from across
school phases

° Rapid, current understanding of issues
e  Tests findings from other methods
e  Self-selecting sample of participants

Further details of these methods are given below.

The scoping approach allowed us to be flexible in the sequencing of our methods:
each method supplemented and informed the others in an iterative process of feedback,
comparison and further analysis. This triangulation of data from three distinct methods
provided rich evidence of findings across the knowledge base, enabling identification of
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areas of apparent agreement and disagreement, strengthening our emerging understanding
from each data source. By using this mixed methods approach, the study builds on the
methodological benefits of each approach while mitigating their inherent shortcomings. As
is appropriate for a scoping study, the approach also supported the identification of gaps
in the knowledge base and areas for further research.

2.2. Literature Review

Initial searches of the past five years of peer reviewed evidence, published in English,
were carried out using pre-defined search terms and inclusion criteria (e.g., education sys-
tems similar to that of England, such as the other United Kingdom countries, anglophone
jurisdictions and systems with high PISA rankings) in relevant databases. Initial search
terms included: “mid-career teachers + CPD,” “mid-career teachers + professional develop-
ment” and “mid-career teachers + CPD + retention.” These were applied in Google Scholar
and educational databases. To supplement these searches, suggestions from colleagues
were sought along with studies with which we were already familiar, and references were
“snowballed” [46] as appropriate. Grey literature, such as reports produced by government
and research organisations, was also included.

Our focus was on studies focussed on mid-career teachers and factors linked to
their career progression, retention and professional development in England and other
jurisdictions as above. As this was not intended to be a systematic review, we did not assess
the strengths of studies, instead using them together as indicators of the nature of research
activity in the area, thereby mapping key concepts, summarising emerging themes and
identifying gaps [41]. The review of literature identified key areas of focus for secondary
data analysis and primary data collection, and in turn, further analysis of the literature was
informed by findings from these other methods.

2.3. Secondary Data Analysis

The OECD’s Teaching and Learning International Survey (TALIS) is a large-scale
international comparative study of teachers and school leaders that focuses on teachers’
practices, working conditions and the learning environment in schools. Findings from
TALIS are widely used for national and international analysis and comparison, justifications
of research and initiatives, and in policy development [47-51].

The TALIS 2018 survey took the form of a 45-60 min online questionnaire for school
leaders and teachers of pupils of “lower secondary” age (in England, 11-14 years old),
carried out between March and May 2018. Our secondary data analysis used the 2316
teachers’” responses from England. To identify mid-career teachers, drawing on initial
findings from the literature review, we used a working assumption that they are those with
5-15 years’ experience in the profession. There were 995 of these among the responses from
teachers in England. The data generated descriptive statistics and correlations between
mid-career teachers’ job satisfaction and their professional development.

The sampling structure of TALIS clusters teachers within schools; teachers’ responses
were not independent. To account for that structure, the OECD provides replicate weights
that enable the construction of accurate confidence intervals from the weighted sample.
We used the weights wherever possible in our analysis. However, weights fit less naturally
with some statistics. For example, the number of mid-career teachers in our sample
was unweighted because the sample weighting did not include years of experience in
its construction.

2.3.1. Professional Development Indicators in TALIS

The TALIS 2018 survey includes several composite indicators related to professional
development [52], of which we used three (Table 2). This use of composite indicators
avoided relying on single questions and meant that we did not have to develop and
validate scales of our own. These individual questions were weighted using confirmatory
factor analysis, and the latent variable was provided by the OECD as an indicator [52].
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Each of the indicators are unitless and were rescaled to have a mean of zero and a standard
deviation of one.

Table 2. Professional development indicators in TALIS used in this study.

Indicator Related Question(s)

The professional development activity that had the greatest

positive impact on the respondent’s teaching during the

previous 12 months:

e It built on my prior knowledge

e Itadapted to my personal development needs

e  Ithad a coherent structure

e  Itappropriately focused on content needed to teach
my subjects

Effectiveness of professional development

Respondent’s need for professional development in subject
matter and pedagogy in five areas:

Knowledge and understanding of my subject field(s)
Pedagogical competencies in teaching my subject field(s)
Knowledge of the curriculum

Student assessment practices

Student behaviour and classroom management

Professional development needs

The degree to which the respondent considers the following are
present barriers to their participation in

professional development:

° I do not have the prerequisites (e.g., qualifications,
experience, seniority)

Professional development is too expensive

There is a lack of employer support

Professional development conflicts with my work schedule
I do not have time because of family responsibilities
There is no relevant professional development offered
There are no incentives for participating in

professional development

Barriers to professional development

2.3.2. Indicators of Retention in TALIS

In Jerrim and Sims” analysis of the 2018 TALIS findings for the English Department
for Education [53], they found that attrition from the profession can be predicted by a
composite indicator of teachers’ satisfaction with their work environment. That indicator
is composed from teachers’ responses to four questions:

I would like to change to another school if that were possible;
I enjoy working at this school;

I would recommend this school as a good place to work;
Allin all, T am satisfied with my job.

Therefore, in this study, we used this indicator as our central measure of job satisfaction
and predictor of attrition. To supplement this, we used two additional latent measures
provided by the OECD [52]:

e The OECD’s composite measure of satisfaction with the teaching profession;

e  The OECD’s composite measure of overall satisfaction. This combines the measure
of satisfaction with the work environment with the measure of satisfaction with the
profession. It does not include new information beyond those two.

These indicators are, again, unitless latent variables constructed using confirmatory
factor analysis.
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2.4. Primary Data Collection

To complement the literature review and secondary analysis of data, we carried out a
small-scale survey and a series of focus groups with teachers working in England. Survey
data was collected prior to COVID-19 restrictions in England; focus groups took place
via videoconferencing during a period of limited access to schools for English pupils.
The study received ethical approval from Sheffield Hallam University’s research ethics
committee (reference ER21486548), and all participants gave their informed consent for
inclusion before they participated in the study.

Using convenience sampling, members of the Chartered College of Teaching, the pro-
fessional body of teachers in England, were invited to complete the survey and participate
in focus groups. Respondents were asked to self-identify as “mid-career teachers,” in order
that we could test teachers’ perceptions of this stage of their career against findings from
the literature.

Survey respondents (88 in total) had an average teaching experience of 14 years,
with a range of 5-29 years. Nearly three quarters (73%) had taken one to three career
breaks, mostly due to parental leave, which lasted for around one year for the majority
of participants. Three focus groups were carried out, including eight participants in total,
who had an average teaching experience of 17 years (9-30 years).

The survey (Appendix A) drew on the outcomes of the literature review and the
questions used in the secondary analysis for the three composite scores on teacher profes-
sional development. These questions were complemented further with questions focussed
on issues including changes in job satisfaction over time, self-efficacy, autonomy, career
progression, and retention. The focus groups used collated data from the survey as prompts
for discussion.

The primary data sample was not representative of the whole teaching profession
and did not seek to be, instead providing a current insight into teachers’ lived experiences,
which complemented the other methods. The majority of respondents to the survey taught
in secondary schools (Appendix A), with the next largest group teaching in primary schools.
This is unrepresentative of the number of teachers in England, which has roughly equal
numbers of teachers working in primary and secondary schools [54], instead being more
representative of membership of the Chartered College of Teaching. Eighty-four per cent
of respondents were working full-time at the time of completing the survey and about half
of those reported having caring responsibilities. The majority of respondents described
themselves as female (74%) and white British (86%), which are both roughly representative
of the English teaching workforce as a whole [54].

3. Findings

In this section, we present the findings from our study, starting with findings from
the literature review on definitions of mid-career teachers. Next, we describe our findings
from each of the three methods as they relate to teacher professional development and then
to teacher retention and career progression, identifying similarities, differences, confidence
and gaps in the results across the three approaches.

3.1. Defining Mid-Career Teachers

Mid-career teachers might be defined in a number of ways: through their years of
experience, their professional role, their expertise and/or their dispositions to their role
and practice. We begin our findings with a focus on the ways in which we can define
and characterize mid-career teachers, exploring the literature which focuses on teachers’
progression and development through their careers, including models of teacher career
stages and phases.

While there is a sizable body of literature around teachers’ careers, which give varying
definitions of career and life phases or stages, the term “mid-career” is generally not used.
Instead, researchers have developed various models of teacher career phases or stages,
which may be collectively known as the career cycle [16]. The most common of these
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is a five-stage model (Table 3), typically deriving from Huberman’s study of teachers in
Switzerland [55]. In these models, career stages are defined by broad categories of years
of practice and by teachers’ perceptions of themselves, their skills and confidence and
their context.

Table 3. Overview of models of career and/or skill acquisition stages.

Dreyfus [56] 1

Huberman [55] Day et al. [57]

Novice

Launching a career: initial
1-3 years of teaching commitment (easy or
painful beginnings)

Exploration: survival
and discovery

Advanced beginner

Stabilisation: find commitment
4-6 years of teaching (consolidation, emancipation and
integration into peer group)

Stabilisation: teachers choose
to commit to teaching or leave

Experimentation/activism or New challenges, new concerns
Competent reassessment: teachers may 7-18 years of teaching (experimentation,
question their career choice responsibility, consternation)
Serenity: a “gradual loss in
energy and enthusiasm is Reaching a professional plateau
Proficient compensated for by a greater 19-30 years of teaching (sense of mortality, stop striving
sense of confidence and for promotion, enjoy or stagnate)
self-acceptance” [55]
The final phase (increased
concern with pupil learning and
Disengagement: either with increasing pursuit of outside
Expert serenity or disappointment 31-40 years of teaching interests; disenchantment;
and bitterness contraction of professional

activity and interest,
disengagement, serenity)

1 Note that Dreyfus’ skill acquisition categories do not map in terms of years onto Huberman'’s five career stages.

The second and third stages of the five-stage model appear to be most relevant
to the professional lives of mid-career teachers. The third stage Huberman [55] calls
“experimentation/activism” and Day et al. [57] “new challenges, new concerns.” Within
this stage, Huberman sees three interlinking “aspects” through which teachers may move:

e  ateacher gains the confidence to experiment with the intention of increasing their
impact;

e the teacher realises that there are barriers to experimentation and seeks to make
changes in their context, by seeking promotion or becoming an “activist”;

e the teacher, having become proficient, grows “stale” [58] (p. 34) and may seek new
challenges.

Building on this work, Day and colleagues [58-60] identify, from their studies of
teachers in England, six professional life phases, based on the number of years teaching,
rather than skills or progression. In these models there are subgroups within the phases
where individual teachers may take different paths.

In relation to mid-career teachers, Day [58] defines a “middle professional life phase”
for those with 8-24 years’ experience (Table 4). In the first part of this phase, some teachers
may remain engaged while others may begin to lose motivation. Later, many teachers have
additional responsibilities in school, and this, alongside rising levels of personal commit-
ment, means that the management of work/life tensions requires substantial amounts of
energy, which in turn has the potential to affect professional motivation, commitment and
effectiveness. Three subgroups of teachers in this professional life phase were identified:
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Table 4. Mid-career teachers’ middle professional life phase, adapted from Day [58].

Years in Teaching Phase Sub-Group

Middle professional life phase

Managing changes in role and
identity: growing tensions and
Transitions

(a) Sustained engagement
(b) Detachment/ loss
of motivation

8-15

(a) Further career advancement
and good

results have led to increased
motivation/commitment

(b) Sustained motivation,
commitment and effectiveness
(c) Workload / managing
competing tensions/

career stagnation have led to
decreasedmotivation,
commitment and effectiveness

Work/life tensions: challenges to

16-23 motivation and commitment

e teachers whose commitment and motivation increased;

e  teachers who maintained existing levels of commitment, motivation and effectiveness,
while coping with competing demands;

e teachers who struggled with these, leading to decreased levels of commitment and
motivation and effectiveness.

These stage and phase models suggest linear progressions through a career, albeit
with varying timescales and differences for individual teachers. This is not without cri-
tique (for example, [61-63]), since teachers may move between stages depending on “a
variety of influences related to personal, professional, and organizational factors” [64].
Therefore, these models may fail to adequately acknowledge an “understanding of, and
in, practice” [65] and how teachers’ skills and knowledge become embedded into their
professional practice over time.

However, Huberman [55] acknowledges that differing, non-linear paths may be taken
through the stages. Different stages in a teacher’s career may or may not relate directly
to years of experience, and both “harmonious” and “problematic” trajectories (p. 38) are
possible, in which teachers variously experience periods of stability, progression, regression
and discontinuities. In this regard, career development might more helpfully be seen as a
“process not a series of events” (p. 32).

Some linear models have also been criticised for not recognising that unexpected
movement is possible, for example, when teachers choose to challenge existing ideas
or initiate change [65]. Therefore, rather than progressing through time, teachers may
develop their skills and practice in a non-linear fashion. Some teachers might deepen
their understanding of a particular area of practice, such as working with children with
special educational needs and disabilities, thereby increasing their specialist expertise in
this area without necessarily increasing their range of practice. Others may develop their
skills across a range of areas of practice. This recognises the importance of the teachers
themselves and “the way in which professionals understand and perform their practice”...
“which forms the basis for professional skill and its development” (p. 406).

Finally, the literature suggests that there is not necessarily a link between time spent
in the profession and teaching expertise. As Maandag et al. [66] note: “the mere length of a
career does not necessarily lead to the development of expertise and improved performance
and not all teachers reach high levels of teaching quality in spite of lengthy careers”
(p- 8). Indeed, it appears that some teachers become less effective later in their careers as
they deal with the challenges of increased responsibility and commitments in and out of
school [59,66,67]. While a teacher might have acquired high levels of skills after 5-7 years,
and competence a few years earlier, time and experience alone do not make an expert
teacher. This highlights the need, which we shall return to later, for continuing professional
development for teachers beyond the early years of their career.

In summary, from the literature review:
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e there is no agreed definition of a mid-career teacher;

e  mid-career teachers are typically defined by their time in the profession, but there are
intersections with wider life phases and the development of expertise;

e for at least some teachers, there is non-linear trajectory between and within career
phases and career progression.

3.2. Mid-Career Teachers” Professional Development

Next, we consider the second research question: how might we categorise mid-career
teachers’ professional development needs and how do these relate to the professional devel-
opment that is typically available to teachers? We look first at findings from the literature,
then from our secondary data analysis and finally from the primary data collection.

3.2.1. Literature

There is an existing international body of work on the development needs of teachers at
various career stages [68]. Professional development may play a significant role in reducing
the numbers of teachers leaving the profession beyond the first five years of teaching [16].
The need for teachers, at all career stages, to engage in what Donaldson [24] calls “career-
long learning,” and Day et al. [68] an “important professional life investment,” “recharging
batteries,” or “renewal/refreshment” (p. 148), is widely accepted, as is a recognition
that not engaging in professional learning could result in eventual disengagement and
withdrawal from the profession [69]. However, there is little specific evidence on what
constitutes effective professional development other than for teachers in the early stages of
their career [66].

For all teachers, professional development opportunities and offers should be tailored
to individual teachers’ particular context and needs [16,34,62,70-72]. In common with other
studies, Kyndt et al. [73] found that conditions both personal (e.g., motivation, autonomy,
self-efficacy) and contextual (e.g., in-school support) are vital for professional development
to be successful. Day and Gu [59] agree, noting the need for professional development to ad-
dress the differing needs, influences and issues at different stages of teachers’ professional
lives, including motivation, commitment and outcomes. As Schwille [74], quoted in Bress-
man et al. [62], states: opportunities for professional development “must be substantive
and relevant so that teachers connect to them” (p. 155).

Since professional learning can be influenced by multiple factors, including teachers’
working environment, their professional identity and feelings of self-efficacy, home life
and career ambitions [75], it seems likely that there may be key factors of relevance to
mid-career teachers’ professional development that differ from those for teachers at other
career stages. For example, while teacher autonomy may increase during the first six years
in the profession, it does not continue to increase unless a teacher moves into a managerial
role [68], and a “substantial proportion of teachers report having little direction over how
they intend to improve their practice and grow as professionals in future.” Avidov-Ungar
etal.’s study of Israeli teachers with over eight years’ experience [70] found that compulsory
professional development was unpopular, with teachers finding that it it was limited in
scope and did not suit their needs..

Day and Gu [59] note that each of their six professional life phases (see above) requires
tailored professional development, as teachers have differing needs and issues at different
stages of their professional lives. For example, they describe the 8-15 years phase as a
“key watershed or crossroads in teachers’ professional learning and development” (p. 436),
when it is vital to offer appropriate professional development because “more than in any
other phases, [professional development] is likely to influence their final commitment and
effectiveness trajectories” (p. 436). For these teachers, then, it is of particular importance to
ensure that appropriate professional learning opportunities are available, particularly that
which aims to lead to “enhanced ... effectiveness” (p. 437). For example, those who have
aspirations towards leadership will have differing professional development needs from
those who wish to stay as classroom teachers. For those struggling with their work/life
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balance, support could focus on “improving their self-efficacy, morale and emotional
well-being” (p. 436).

Drawing on Huberman's career stages [55], described earlier, the mid-career teachers
“activist” drive to experiment, refine and diversify teaching skills, such as by combining
classroom and management roles, has been recognised in other studies [73,76]. A challenge
for those looking to support mid-career teachers may therefore be to consider how to
effectively support teachers in moving from “stabilisation” to “experimentation,” while
ensuring that they do not grow “stale” and, as a consequence, choose to leave the profes-
sion. Interestingly, Day et al. [57] found that teachers with 8-15 years’ experience rated
professional development as more important than teachers at early or later career stages.
For the next career stage (16-23 years of teaching), this study found that tensions around
work/life balance become more significant, with increased leadership and management
responsibilities at work potentially clashing with home lives and teachers feeling that their
classroom effectiveness is at risk of compromise.

For those with caring responsibilities outside school and those who work part-time,
the need for and access to professional development tailored to career stage may be partic-
ularly pertinent, and this may disproportionately affect women. Brown [77] highlighted
inconsistencies in terms of access to paid professional development amongst women who
worked part-time in England. In this study, an inconsistent approach was identified in
terms of remuneration for women to attend professional development on days when they
were not normally working; this included inconsistency in schools funding childcare whilst
women were attending non-paid professional development.

In terms of the content of professional development for mid-career teachers, Louws
et al.’s small-scale study [78] identified some differences in professional development
preferences across career phases, with mid-career teachers more focussed on developing
new areas of practice (including coaching, teaching children with special educational
needs and curriculum development). The authors relate this to a desire to be challenged,
motivated or to engage with new practice, which chimes with Huberman'’s “experimental”
third career stage. In an earlier study [79], the same authors found that mid-career teachers
showed less enthusiasm for learning about classroom management or learning climate
than either early or late career teachers, perhaps due to a belief that they are sufficiently
skilled in these areas.

Donaldson et al.’s study [80] concluded that those “second stage” teachers (defined as
3-10 years’ experience) who take on “reform” roles—seeking to “change colleagues’ prac-
tice” (p. 1089)—should engage in professional development to help them both promote
their role and support them in encountering resistance in their context. Eros [16] notes that
professional development for “second stage” teachers (defined as teachers in Huberman’s
“stabilization” phase of 4-6 years’ experience) should emphasise topics beyond classroom
teaching, moving towards leadership or wider contributions to teaching, such as in a family
of schools, responding to local educational priorities, or to building new skills such as
curriculum development. A study by Richter et al. [76] found that reading of professional
literature, and interest in subject content, psychology and subject-specific pedagogies,
increased towards mid-career. Avidov-Ungar et al. [70] found that 13 out of 14 advanced
primary teachers (with 8-23 years’ experience) were interested in “teaching-related courses”
(p. 841) rather than those linked to management.

Experienced teachers appear to be more able to relate their learning to wider experi-
ences of teaching than early career teachers [73]. Further, Mertler [81] identified that the
chance to take part in “job-embedded, relevant, and ongoing professional development
in the form of classroom-based action research” was rated more highly than other kinds
of professional development by more experienced teachers (p. 44). Relating to this, Steffy
et al. [69] suggest that professional development for experienced teachers could therefore
include supporting others, through, for example, coaching of novice teachers, study teams
and peer coaching.

’
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Summarising, it appears, from the literature and across various national contexts, that
the professional development needs of mid-career teachers differ from those of early career
teachers but that they may not be easily classified as a single group. Rather, mid-career
teachers have varying professional development needs, based on their career trajectories
and ambitions, their expertise, and wider personal and professional priorities and contexts.

3.2.2. Secondary Data

Compared with teachers in the early stages of their careers, mid-career teachers taking
part in the TALIS 2018 survey reported a reduced need for professional development,
increased barriers to professional development and, notably, that the professional develop-
ment they engage in is less effective (Figure 1). The change from early career to mid-career
is significantly larger than that from mid- to late-career. Mid-career teachers here are
those with 5-15 years of experience, whereas early-career teachers are those with less
than five years of experience, and teachers with more than fifteen years are described
as “experienced.”

Barriers to PD Effectiveness of PD Need for PD

Early career Mid career Experienced Early career Mid career Experienced Early career Mid career Experienced

Career stage

Figure 1. Teachers’ experiences of professional development; source: TALIS 2018; note: weighted means and 95 per cent
confidence intervals of the mean value, scaled and centred to a full-sample mean of zero and standard deviation of 1.

The data also indicate that mid-career teachers undertake fewer hours of professional
development than teachers in other career stages (Figure 2), which is perhaps an indicator
of their perceived lack of need and/or its lack of effectiveness.

Even though they report participation in less professional development overall, mid-
career teachers engage in broadly similar types and models of professional development
to teachers at other career stages (Figure 3); although there do appear to be trends across
teachers’ careers. For example, as teachers gain experience, they appear to attend fewer
courses, conferences and networking events in person.
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Figure 2. Teachers’ time spent engaging in professional development; source: TALIS 2018; note: weighted means and 95 per
cent confidence intervals of the mean value.
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Figure 3. Teachers’ engagement in different forms of professional development; source: TALIS 2018; note: weighted
response to the question “during the last 12 months, did you participate in any of the following professional development
activities?” Whiskers denote 95 per cent confidence intervals.

Reported barriers to professional development were roughly similar across career
stages (Figure 4). In line with evidence from the literature, mid-career teachers reported
conflicts with their work schedules and competing family commitments as greater barriers
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to participation, compared to teachers in other stages of their careers. It is possible that the
increased scheduling difficulty contributes to the observed decline in in-person attendance
at professional development events indicated above and the slight increase in online
participation compared to early career teachers.

Work schedule conflict Too expensive No incentives

Experienced -

Early career =

Do not have prerequisites

Early career =

Experienced =

2

Proportion of teachers who find it a barrier

Figure 4. Teachers’ reported barriers to participation in professional development; source: TALIS 2018; note: weighted
proportion of respondents who agree or strongly agree that “the following present barriers to your participation in
professional development?” Whiskers denote 95 per cent confidence intervals.

Looking at the data for mid-career teachers specifically and matching this to data
about job satisfaction (using satisfaction with their work environment as a proxy for this)
suggests that where these teachers experience more effective professional development,
or when they perceive fewer barriers to this, they feel a greater degree of job satisfaction
(Figure 5). The association is particularly strong for the latent variables representing
barriers to professional development.

Quantifying the strength of the association using linear multiple regression confirmed
its strength (Appendix B). The regression also showed the strength of the associations
between mid-career teachers’ professional development and job satisfaction to be indis-
tinguishable from that of all teachers. It is possible that there is a distinction between
mid-career and early-career teachers, but, from this data set, mid-career teachers were not
significantly different from the average teacher participating in TALIS.
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Figure 5. Mid-career teachers’ experiences of professional development are correlated with job satisfaction; source: TALIS

2018; note: scatter of latent variables for aspects of professional development against latent variable for satisfaction with

work environment. All variables centred and scaled. Loeoursss fit lines with 95 per cent confidence intervals.

3.2.3. Primary Data

Our primary data reveals mixed views about access to and quality of professional
development for mid-career teachers. For example, whereas nearly half the participants
(49%) indicated (agree/strongly agree) that they have access to high-quality professional
development professional development that supports them in their career, nearly the same
proportion (42%) felt that they did not. Meanwhile, most teachers in the survey reported
participation in between five and 25 hours of professional development activities per
academic year.

Over half of survey participants (54%) felt that the professional development they
had access to supported their professional development needs, contrasted with nearly
40% who felt that it did not. In focus groups, some regional, phase- and context-specific
variations relating to the availability of professional development emerged. For example,
teachers in the south-east of England, particularly London, and in government-designated
“opportunity areas” [82] and university cities appeared to be more able to access profes-
sional development.

Survey respondents felt overwhelmingly that the professional development activities
they participated in had a positive effect on their teaching (80%), a finding which contrasts
with that of the TALIS data above. Activities that built on teachers’ prior knowledge were
perceived to have the most impact (Table 5), a finding which indicates the importance of
recognising mid-career teachers’ experience and expertise in their professional development.
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Table 5. Survey responses: thinking of the professional development activities that had the greatest positive impact on your
teaching during the last 12 months, did it have any of the following characteristics?

CPD Feature Percentage 95% CI

It built on my prior knowledge 83.33% [73.33,93.33]

It provided opportunities to practise/apply new ideas and

knowledge in my own classroom 56.25% [46.25,66.25]
It took place over an extended period of time (e.g., several 47.929% [37.92,57.92]
weeks or longer)
It focused on innovation in my teaching 37.50% [27.5,47.5]
It provided opportunities for collaborative learning 37.50% [27.5,47.5]
It had a coherent structure 35.42% [25.42,45.42]
It provided opportunities for active learning 31.25% [21.25,41.25]
It adapted to my personal development needs 31.25% [21.25,41.25]
It appropriately foct:rslildsﬁgjzcc)trlstent needed to teach 27.08% [17.08,37.08]
It took place at my school 25.00% [15.00,35.00]
It provided follow-up activities 20.83% [10.83,30.83]
It involved most colleagues from my school 12.50% [2.50,22.50]

In terms of barriers to participation in professional development, focus group par-
ticipants noted that they often engaged in professional development outside working
hours, at weekends or evenings, leading to conflicts with family and other commitments.
Indeed, conflicting professional development and work schedules were considered by sur-
vey respondents to be the most significant barrier to attending professional development
(62%), followed by the cost of professional development and lack of incentives to attend.
Supporting other findings, around a third of respondents felt that available professional
development was not relevant to their learning needs, and that family responsibilities
were a barrier to attending professional development. For the full set of responses to this
question, see Appendix A.

Some participants highlighted a lack of access to professional development that was
relevant to their career stage. As one participant phrased it: “once you're the expert, there
aren’t any other experts.” Closer connections to higher education, either through initial
teacher education or postgraduate study, were suggested as potential solutions to this
issue. For example, two participants referred to their experience completing master’s
degrees and the Chartered Teacher programme [83] alongside teaching, suggesting that
these experiences were beneficial by providing opportunities to engage with research,
to reflect on practice and to conduct small-scale inquiries. In one school, teachers were
supported to complete master’s degrees by the provision of part-time contracts for the
duration of study.

Views were also split regarding schools’ prioritisation of professional development.
Whereas 43% of survey respondents agreed or strongly agreed that, in their school, it was a
priority to ensure that teachers have access to high-quality professional development, 41%
disagreed or strongly disagreed with this. In focus groups, some participants described
systems where professional development is woven into the school’s fabric, with an offer
described as personalised, regular and subject- and career-stage specific. However, other
teachers described issues such as schools’ priorities clashing with their own and lack of
time away from the classroom to participate in professional development, especially the
case for teachers with large numbers of examination classes. Whole-school professional
development was not seen as particularly relevant to participants because it appeared to
be either aimed at colleagues earlier in their career and/or lacked subject specificity.
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When asked how current professional development opportunities could be improved,
the majority of responses referred to an increase in time allocated to professional develop-
ment, more strategic planning, greater financial support and an offer extending beyond
leadership development. They also mentioned increased flexibility, more bespoke offers
that take teachers’ subject specialism and their career stage into account, and the need to
sustain professional development over time, so teachers are able to reflect on learning and
develop their practice.

Some suggestions to improve the relevance of professional development programmes
for mid-career teachers included: more professional development focused on teaching and
learning and opportunities to combine postgraduate study with teaching, although some
participants felt that such approaches may be easier towards the beginning of a teaching
career when teachers tend to have fewer caring responsibilities. Further, it was suggested
that coaching and mentoring could facilitate more personalised approaches to professional
development, by enabling teachers to identify their goals and define their professional
development priorities. In some schools, coaching and mentoring was common practice,
sometimes combined with appraisals and performance management, but other schools did
not offer any support for coaching or mentoring.

The need for more professional development opportunities outside the leadership
track emerged from focus group discussions. Where participants reported high levels of job
satisfaction, this appeared to relate to a strong school-led focus on professional development
and high levels of autonomy in choosing professional development that related to their
professional development needs. A majority of focus group participants emphasised that
the system does not currently provide sufficient developmental opportunities for teachers
who want to build their expertise in teaching, valuing their experience, rather than moving
into leadership. This is illustrated in the following quote: “I'm teaching eight years now.
I think after five years, teachers should be given funded or partially funded courses to
go back into the research about education: time within schools to complete these courses.
More work on the different pathways. I'm a second-in-department, and my traditional
next step is to become a head of department, which I don’t want.”

Teachers” autonomy in shaping their own professional development emerged as
another issue with mixed responses. Thirty-five percent of survey respondents indicated
that they have little or no autonomy in choosing their professional development, contrasted
with 48% who indicated that they have at least some level of autonomy in choosing
their professional development. The need for more autonomy in choosing professional
development was highlighted in focus group discussions, illustrated by this quote: “they
would need to directly address my own personally-directed needs and wants for myself as
a teacher: I know where and what I want to develop.” Those participants who had more
autonomy in choosing professional development were able to choose opportunities that
were most relevant to them, were given time to read literature that they found to be helpful,
were engaged in coaching or visited other schools.

These findings suggest that mid-career teachers, represented here by the participants
in our primary data collection, have varying experiences of professional development,
which appear to be influenced, at least in part, by their school contexts. To improve access
and engagement, some possible actions include more flexible participation, better targeting
of professional development in relation to teachers’ career stages, and opportunities for
professional learning outside leadership development.

3.3. Mid-Career Teachers” Retention and Career Progression

We end the findings by looking at the third research question: can we identify common
factors relating to the retention and career development of mid-career teachers, and, if so,
what are they? Again, we firstly consider findings from the literature, then from the
secondary data analysis and finally from our primary data collection.
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3.3.1. Literature

Based on the career stage models described earlier, it is likely that the reasons for
mid-career teachers leaving the profession differ from those earlier in their professional
lives. For example, there appears to be a group of teachers in the “middle professional life
phase” [58] who may begin to lose motivation. Mertler’s study of teachers in Arizona [81]
showed that, in general, teachers with greater experience in the profession had higher
levels of dissatisfaction with their jobs and therefore were at higher risk of leaving. The
author concluded that “it is quite likely that Arizona’s teachers are satisfied with the
work that they perform, but not with the recognition they receive” (p. 43), particularly
around the issue of pay. On the other hand, some mid-career teachers feel that they
have already made a substantial commitment of time and energy to the profession and
gained a significant amount of profession-specific knowledge [61]. It is not clear whether
this increased “professional capital” makes teachers more likely to stay in the profession,
although Borman and Dowling’s meta-analysis of US studies of teacher attrition [61] found
that “there is somewhat more evidence suggesting that it is the more talented rather than
the less talented teachers-those who are better trained, more experienced, and more highly
skilled-who tend to be lost to turnover with greater frequency” (p. 396).

A lack of autonomy, for example, around professional development or career pro-
gression, has been suggested as a reason why experienced teachers choose to leave the
profession [16]. Further, as we have discussed above, experienced teachers may feel dis-
couraged when their development needs are ignored [35], and, arguably more than teachers
in other career stages, they may seek opportunities to work flexibly and may require sup-
port in balancing competing priorities. If these are unavailable, they may choose to leave
the profession.

After five years in the profession, teachers are in Huberman'’s “stabilisation” phase,
where they choose to commit to teaching or leave, and, if taking the former route, may be
looking beyond the classroom to build a long-term career in teaching [59]. However, in
practice, teachers are often not given a clear progression route in their careers. For example,
there tend to be few opportunities for promotion [73] and, in any case, as we have seen
already, not all teachers wish to take on leadership roles [24]. Therefore, in order to retain
and support teachers in their second or third career stages, schools must develop “new
pathways for these seasoned educators to flourish” (p. 168) [62]. In an English context,
Worth et al. [84] agree, stating that “alternative career pathways which keep good teachers
teaching, rather than taking up management positions” (p. 14) might offer a route to
improved retention.

Coldwell [28] noted a link between satisfaction, efficacy and retention in earlier
literature, stating there is “evidence of a relationship between efficacy and intention to
stay in the profession such as Brouwers and Tomic (2000) that showed that higher self-
efficacy was related to lower levels of teacher ‘burn out’ on a range of measures, and other
reviews link efficacy to teacher retention, again with generally weak relationships found
(Tschannen-Moran, Woolfolk Hoy & Hoy, 1998; Klassen, Tze, Betts & Gordon, 2011). They
also suggest that we might usefully focus our attention on secondary teachers, where
the greatest effects are found, and where job satisfaction is lower and attrition is higher.”
Meanwhile, analysis of the 2013 TALIS survey [85] found that “increased levels of effective
professional development are associated with a reduced desire for teachers to move schools.
More specifically, a one SD improvement in effective professional development is associated
with a large, 63% reduction in the odds that a teacher wants to move to another school.
This is almost as strong as the association with leadership quality” (p. 38).

Subsequent analysis in England linked data on teachers’ attrition to questions in the
TALIS 2018 survey about job satisfaction [53]. This found that secondary school (11-18)
teachers have lower job satisfaction than primary (4-11) teachers and are, consequently,
more likely to leave their jobs. It also found that the quality of leadership in the school
has a strong association with job satisfaction and the chances that a teacher will leave the
profession. While these findings are not specific to mid-career teachers, they illustrate
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Job satisfaction (sd)

how variations in job satisfaction provide a proxy measure of the probability of leaving
the profession.

Overall, in common with findings described above, the literature here points towards
mid-career teachers as a heterogeneous group, with varying experiences, levels of commit-
ment and job satisfaction and motivations. These can be limited by a lack of opportunities
for progression that meet teachers’ aspirations for their career development.

3.3.2. Secondary Data

Turning to our secondary analysis of TALIS 2018 data, teachers’ satisfaction with the
work environment was fairly constant across career stages (Figure 6), and once teachers
are beyond the early stages of the career so is their overall satisfaction with the profession.
There appears to be little difference here between mid-career teachers and other experienced
teachers, suggesting that other elements of the working environment contribute to teachers’
job satisfaction in addition to experience. There is wide variation in job satisfaction among
teachers, but very little is related to the teacher’s career stage. The variation within
career stages is far greater than the variation across career stages. It should be noted that
the measure of job satisfaction is standard deviations from the overall average level of
satisfaction, and so it describes only relative levels of job satisfaction between the groups
and says nothing about the absolute level of satisfaction.

Work environment Profession
. o (R ‘
v 3 (
§ of P ety o ®
! ! ! ! !
Early career Mid career  Experienced Early career Mid career  Experienced

Career stage

Figure 6. Teachers’ satisfaction with their work environment and profession by career stage; source: TALIS 2018; note:
background points are an unweighted scatter of individual respondents’ satisfaction with their work environment and
profession; both latent variables, centred and scaled. Large points in the foreground are the weighted means of those
variables with 95 per cent confidence intervals denoted by whiskers.

3.3.3. Primary Data

Overall, respondents to the online survey displayed high levels of job satisfaction.
The majority of respondents (62%) agreed or strongly agreed with the statement that they
were satisfied with their job, although nearly a quarter of respondents (24%) were not
satisfied. Interestingly, over half (57%) of the respondents indicated greater satisfaction
now than at the start of their career, although nearly one third (29%) indicated that their job
satisfaction was lower now than at the beginning of their career. This may be reflective of
the evidence from the literature of the varying, individualised routes teachers take through
their career stages.

Drawing on Day and Gu'’s descriptions of teachers’ professional life phases [60], the
survey included questions in which teachers rated their self-efficacy relating to various
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aspects of their practice (Appendix A). Overall, respondents reported very high levels
of self-efficacy, especially in the areas of teaching and learning. With participants in the
survey reporting both high levels of job satisfaction and high levels of self-efficacy, these
findings support positive correlations shown in other studies (for example, [85]).

Given these high levels of job satisfaction and self-efficacy, it is surprising that a
large majority of survey respondents (86%) indicated that they had considered leaving
the teaching profession at some point in their career, and nearly half (44%) of respondents
indicated that they were considering leaving the profession at the time of completing the
survey. However, our findings also indicated that this group of teachers is not planning an
imminent departure from teaching.

A lack of relevant professional development opportunities, as discussed above, ap-
pears to be an important factor in teacher retention here, with a majority of respondents
(57%) saying that a better professional development offer would encourage them to stay in
the profession and help to keep them motivated and interested in teaching. As one survey
respondent put it: “CPD [continuing professional development] is vital to teacher retention.
Without innovative, forward thinking, exciting CPD, teaching could become a job” rather
than a “profession.””

The lack of relevant professional development also appears to be a barrier to teachers’
career progression. The majority of survey respondents (53%) felt that the professional
development they participated in was not relevant to the next step in their careers. During
focus group discussions, it emerged that, for some teachers, the order of professional devel-
opment and career progression can sometimes be inverted, with teachers being promoted to
leadership roles before completing related professional development. Interestingly, partici-
pants felt that expert teaching was not sufficiently rewarded in comparison to managerial
roles, when the opposite should be the case or they should, at least, be equally rewarded.

As we saw in the literature review, parental leave and family commitments were
highlighted by several female participants as obstacles to career progression. A lack of flex-
ibility in middle and senior leadership roles (such as opportunities for part-time working
and/or job sharing) could hinder teachers with caring responsibilities to progress in their
careers. The workload associated with these roles was further mentioned as being incom-
patible with family commitments, leading three participants to consider moving into higher
education, based on a perception of this allowing for more flexible work arrangements.

These findings suggest that, even though teachers’ job satisfaction may increase
with experience, opportunities for flexible, individualised engagement in careers and
professional development are not consistently available to mid-career teachers. While the
impact of this is not clear, in the long-term, it may lead to dissatisfaction and influence the
likelihood of teachers’ retention in the profession.

4. Discussion and Conclusions

In this study we aimed to identify, through a scoping study, the ways in which
mid-career teachers might be defined or categorised, thereby to better understand their
professional development, career development and retention in the profession and to
identify questions for further research. We took a purposefully rapid — and therefore
inevitably partial—approach, aiming to explore current understanding in the literature,
from existing data and from practitioners. In places, our findings were complementary;
in others, they did not fully support each other. As mentioned in the introduction, the
bulk of this study took place before restrictions relating to COVID-19 were implemented in
England, and so, if a further review of the literature and/or primary data collection were
conducted now, our findings might take a different shape.

In this section, we bring together the findings described above, referring back to our
research questions, in order to explore what we can learn from this study and what further
research might be valuable.

Turning first to the ways in which mid-career teachers might be defined and cat-
egorised, we considered whether this group can be identified in terms of years in the
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profession, professional role or expertise. We took different approaches to this: examining
the literature to identify categorisations from previous studies, using a working definition
based on years of experience for the secondary data analysis and enabling self-identification
in the primary data collection.

The literature indicates that there is no widely accepted definition of what constitutes a
“mid-career teacher.” However, there is some agreement that teachers enter a “second stage”
of teaching between around three or four and ten years in the profession. This period of
teachers’ professional lives, which follows the early career stage, covers, from the literature,
Huberman’s stabilisation and experimentation/activism or reassessment phases [55]; the
advanced beginner and competence stages from Dreyfus [56]; the stabilisation and new
challenges, new concerns stages from Day et al.’s five career stages [57]; and, from Day and
Gu [60], the second part of the early professional life phase and the first part of the middle
professional life phase. Therefore, for the secondary data analysis, we tested a definition of
mid-career teachers as those with between five and fifteen years’ experience. We found that
this broadly aligned with the years of experience of those who self-identified as mid-career
teachers in the primary data collection, suggesting that teachers enter what might be called
their “mid-career” after around five years in the profession.

Focusing on whether mid-career teachers might be categorised in other ways, we
identified some similarities in this group of teachers. Specifically, a key characteristic of
mid-career teachers is the management of competing priorities and different aspects of
professional and personal lives. This is brought about by a lack of time caused by the pull
between family and work, and, for many, a lack of attractive development opportunities
outside a “traditional” route to leadership.

Overall, mid-career teachers appear to be a less homogeneous group than early career
teachers, who have relatively consistent development needs as beginning practitioners,
although with individual and contextual variation related to subject, phase, school and
individual needs and aspirations [29]. Mid-career teachers enter and leave this phase of
their career in differing ways, with diverse professional experiences, varying trajectories
within the phase, and changing priorities. These depend on a variety of factors including
teachers’ professional contexts and opportunities for development and progression and
their own attitudes, beliefs and personal lives. Therefore, in order to better understand
the retention and professional development of mid-career teachers, we need to consider
their experiences, aims, interests and priorities, both within and outside work [14]. These
are dynamic, varying over time alongside the ongoing development of expertise and/or
changing professional or personal contexts.

This leads us to consider the second research question, on the professional develop-
ment needs and experiences of mid-career teachers and whether or how these differ from
those of other teachers. There are few studies that focus specifically on the development
needs of mid-career teachers, other than those relating to school and subject leadership,
which—as we have seen—mid-career teachers may not necessarily see as attractive devel-
opment options. Teachers in the mid-career stage appear, from our primary data collection,
to feel confident in their classroom practice and may perceive a lower need for some forms
or types of professional development, compared to early career teachers. This may indicate
a different set of professional development needs or indicate, as we have seen in our study,
a lack of opportunities to develop in their contexts, and this may be linked to the correlation
between teaching experience and decreased participation in in-person courses. Further,
to these teachers, the concept of career progression can appear to be overly focussed on
leadership roles rather than the further extension and development of expertise, practice
or specialist interests.

However, as already noted, mid-career teachers are a heterogeneous group; in fact,
our findings suggest that between-group differences (such as those between early career
teachers and mid-career teachers) are smaller than differences between those in the mid-
career group. Mid-career teachers as a group have varied, complex experiences and,
importantly, differing—and dynamic—aspirations for their careers. This firstly means
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that their professional development needs are varied, based on individual ambitions,
motivations, expertise, circumstances and wider life orientations. The ways in which mid-
career teachers choose or opt to participate in professional development activities are also
likely to differ. For example, some teachers may wish to develop through formal, accredited
postgraduate routes; others through inquiry-led approaches. Competing priorities between
work and home lives mean that opportunities should also be offered in ways that are flexible
and adaptable. There is a need to identify and recognise the individual needs of mid-career
teachers, the types and areas of potential development needs, and to acknowledge that
these are dynamic and as such may change over time or context.

The final research question relates to the retention of mid-career teachers. Workload
is the most commonly cited reason for leaving the profession for teachers across career
stages [14]. Looking across our three methods, we found that for mid-career teachers,
workload plays a significant role, both in relation to retention directly and indirectly
as a factor that restricts engagement in professional development. This is in line with
earlier work developing “path models” [86] and sits alongside other factors specific to
this group of teachers. In particular, our sources of data agree that competing priorities,
particularly a lack of time caused by a pull between family and work, are key characteristics
of mid-career teachers. This suggests that supporting mid-career, and indeed all, teachers
to manage their workload, through flexible models of working, career progression and
professional development opportunities, may increase retention. Interestingly, in England,
the Department for Education has recently announced an initiative to promote flexible
working for teachers [87].

Looking at job satisfaction, as a measure of potential retention in the profession,
our findings suggest that for many teachers beyond the early stages of their careers, job
satisfaction is relatively high: the secondary data analysis shows that teachers beyond the
early stages of their career have the highest levels of job satisfaction, and, in our primary
data collection, a majority of respondents indicated greater job satisfaction in their mid-
careers than in its early stages. The literature review suggests that for some teachers, there
are signs of increased or maintained commitment and professional skills gained through
experience (“professional capital”). Increased autonomy is generally perceived to be a
positive aspect of increased experience, leading to greater job satisfaction, and a lack of
autonomy appears to contribute to demotivation and lower satisfaction. However, our
findings suggest that, for some teachers, increased autonomy can lead to a feeling of being
left unsupported, with limited availability of opportunities for development or progression.

Taken together, our findings suggest that mid-career teachers are a group of teachers
that are easily overlooked: largely committed, skilled and intending to stay in the profes-
sion, but often feeling undervalued, juggling competing priorities and lacking opportunities
for development. Further, we can see, although with somewhat lower confidence, that
within the group of mid-career teachers there are variations in professional development
needs, career trajectories and aspirations and levels of commitment to the profession.

Therefore, considering how policy makers might support mid-career teachers, and
to open up possibilities for further investigation, we tentatively propose four broad, and
potentially overlapping, groups of mid-career teachers:

e  Career climbers: those moving up the traditional career ladder to leadership roles;

e  Satisfied stalwarts: largely satisfied, often skilled practitioners, committed to the
profession, without the intention to develop their careers in terms of leadership roles
or awareness of how to do so;

e  Family focussers: those maintaining, or trying to maintain, a dual focus on family life
and career;

e Dissatisfied stayers: those that see little alternative to teaching, with few career ambi-
tions and dissatisfaction with their role.

Our findings suggest that teachers move between these groups as their careers, per-
sonal lives and contexts change and that these trajectories may be influenced by the support
they receive. Meanwhile, each of these groups, and those of multiple subgroups within
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them, is likely to have different development and learning needs, based on their experience,
interests, motivations and working patterns. With this in mind, effective models of devel-
opment should be based on the identification of particular learning needs, should build
on and recognise teachers’ expertise and should provide attractive progression routes that
look beyond leadership opportunities. At a policy level, flexible models of working and of
development, such as the English Department for Education’s Specialist NPQs [33], appear
to be potentially valuable opportunities to support mid-career teachers. A further avenue
to consider is the potential for a career and/or progression framework for teachers beyond
the early stages of their careers, so that varying career development routes are available
and valued.

Given the nature of this project as a scoping study, inevitably these suggestions are
tentative and require further consideration. Therefore, potential lines of research to meet
the gaps in the research evidence include the following:

e  investigate the four proposed groupings of mid-career teachers via primary research;

e examine different models of in-school support including flexible working and devel-
opment models;

e further examine the relationships between development and support models and
retention and/or career satisfaction of mid-career teachers.

To conclude, this scoping study indicates that mid-career teachers are a heterogeneous
group who would benefit from an environment that is supportive in terms of professional
development, flexible in terms of balancing competing priorities and that offers help
with identifying opportunities for learning without being overly directive. This type of
environment will offer teachers autonomy and agency in identifying their own areas for
learning and where they choose to spend their time and effort in terms of professional
development or other activities that they feel to be of benefit professionally. We offer some
suggestions to enable this to happen. In order to provide the most appropriate support, and
therefore for the profession to benefit most from this group of teachers, further rigorous
research following the lines of enquiry developed in the scoping study is required.
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Appendix A. Primary Data Collection
Survey Questions

Job Satisfaction
Please indicate how far you agree with the following statements.
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neither agree nor

strongly agree agree disagree

disagree strongly disagree

Opverall, I am satisfied
in my job.

Overall, I am more
satisfied in my job now
than I was at the start
of my career.

Self-Efficacy
Please indicate below how far you agree with the following statements.

neither agree nor

strongly agree agree disagree

disagree strongly disagree

I can control disruptive behaviour.

I can calm a student who is disruptive
Or Noisy.

I can help students to value learning.

I can formulate good questions for
my students.

I can get students to follow
classroom rules.

I can get students to believe that they can
do well in school.

I can establish a classroom management
system with each group of students.

I can use a variety of
assessment strategies.

I can provide alternative explanations or
examples when students are confused.

I can assist families in helping their
children do well in school.

I can implement alternative teaching
strategies in my classroom.

CPD
Please indicate how far you agree with the statements below.

neither agree nor

strongly agree agree disagree

disagree strongly disagree

I'have access to high-quality
CPD which supports me in
my career.

Ensuring teachers have access
to high-quality CPD is a
priority in my school.

The CPD I participate in
supports my individual
development needs.

Thave autonomy in choosing
CPD that is relevant to me.
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Have you done any of the following? Please tick all that apply.

acted as a mentor for ITE [initial teacher education] students
acted as a mentor for newly qualified teachers

taken on a leadership role in your school

taken on a leadership role across a wider group of schools

In the last 12 months, did you participate in any of the following professional devel-

opment activities? Tick all that apply.

Courses/seminars attended in person

Online courses/seminars

Education conferences where teachers and/or researchers present their research or
discuss educational issues

Formal qualification programme (e.g., degree)

Observation visits to other schools

Observation visits to business premises, public organisations or non-governmental
organisations

Peer and/or self-observation and coaching as part of a formal school arrangement
Participation in a network of teachers formed specifically for the professional develop-
ment of teachers

Reading professional literature

Other (please specify)

For the professional development in which you participated in the last 12 months, did

you receive any of the following? Please tick all that apply.

Release from teaching duties for activities during regular working hours
Non-monetary support for activities outside working hours (e.g., reduced teaching
time, days off, study leave)

Reimbursement or payment of costs

Materials needed for the activities

Monetary supplements for activities outside working hours

Non-monetary rewards (e.g., classroom resources/materials, book vouchers, soft-
ware/apps)

Non-monetary professional benefits (e.g., fulfilling professional development require-
ments, improving my promotion opportunities)

Other (please specify)

Increased salary

Thinking of all the professional development activities during the last 12 months, did

any of these have a positive impact on your teaching practice?

Yes
No

Thinking of the professional development activities that had the greatest positive

impact on your teaching during the last 12 months, did it have any of the following
characteristics?

It built on my prior knowledge

It adapted to my personal development needs

It had a coherent structure

It appropriately focused on content needed to teach my subjects

It provided opportunities for active learning

It provided opportunities for collaborative learning

It provided opportunities to practise/apply new ideas and knowledge in my own
classroom

It provided follow-up activities

It took place at my school
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e Itinvolved most colleagues from my school
e It took place over an extended period of time (e.g., several weeks or longer)
e It focused on innovation in my teaching

Approximately how many hours of CPD do you participate in, on average, per
academic year?

0-5
5-25
26-50
over 50

How strongly do you agree or disagree that the following present barriers to your
participation in professional development?

neither agree nor

strongly agree agree disagree

disagree strongly disagree

I do not have the pre-requisites
(e.g., qualifications,
experience, seniority)

Professional development is too
expensive

There is a lack of support from
my school leaders

Professional development
conflicts with my work schedule

I do not have time because of
family or other responsibilities

There is no relevant professional
development offered

There are no incentives for
participating in
professional development

What are your professional learning and development priorities for the next couple
of years?

What could be improved about the current CPD offer in your school to better support
you in your career?

Career Progression

How would you rate your career progression so far?

Much better than expected
Better than expected

As expected

Worse than expected
Much worse than expected

Please elaborate on your choice above.
How far do you agree with the following statements?
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neither agree nor

strongly agree agree disagree

disagree strongly disagree

I have sufficient opportunities for
career progression within my
school/group of schools.

T'have sufficient opportunities for
career progression in the
education system more widely.

I know what I need to do to
achieve the next step in my career.

The career paths that are currently
available in the system are
relevant to me.

The CPD I attend is relevant to
the next step in my career.

Specialist NPQs
How likely are you to take up the new specialist Teacher Developer NPQ once it is
rolled out?

Very likely

Likely

Unlikely

Very unlikely

I don’t know

I haven’t heard of it

What content should the new specialist “Teacher Developer” NPQ or other specialist
NPQs include?

Retention

Have you ever considered leaving the teaching profession?

e Yes

e No
e  Prefer not to say

Are you currently considering leaving the teaching profession?
e Yes

e No
Prefer not to say

When are you planning on leaving the teaching profession?

Within this academic year

After the end of this academic year
Within the next 1-5 years

Not sure

Prefer not to say

Would better CPD opportunities encourage you to stay in the profession?

Yes
e No

What would these CPD opportunities need to fulfil to encourage you to stay in
the profession?

What role, if any, does CPD play in encouraging you to stay in the profession?

Personal Information
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In this section we will ask you some information that will help us to contextualise
your answers. This information will only be analysed on a group level.
Which of these best describes the setting you currently teach in?

e  FE college

e  Sixth form college

e  Secondary (10-18)

e  Secondary (10-16)

e  All-through, with sixth form

e All-through, without sixth form

e Middle

e  Primary

e  Junior

e  Nursery

e Infant

e  Other (please specify)
How long have you been teaching for?
Have you had any career breaks?

e Yes

e No

e  Prefer not to say

How many?
For how long in total?
Reason/s for your career breaks. Tick all that apply.

Parental Leave

Other caring responsibilities
Sabbatical

Health problems

Prefer not to say

Other (please specify)

Is your position full-time?
Yes
e No

Do you currently have any caring responsibilities? (e.g., young children, elderly
relatives, etc.)

e Yes
No

What is your gender?

Female

Male

Other

Prefer not to say

What is your ethnicity?

White British

White Irish

White Other

White and Black Caribbean
White and Black African
White and Asian

Any other mixed background
Indian
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Pakistani

Bangladeshi

Chinese

Any other Asian background
African

Caribbean

Any other black background
Any other ethnic group

53. How old are you?

20-25
26-30
31-35
36-40
41-45
46-50
51-55
56-60
over 60

Would you like to participate in phone interviews or online focus groups to provide
further information on this topic?

e Yes
e No

Table Al. Survey responses: school phase.

Respondent’s School Phase Respondents (%)
Sixth form (16-18) 8%

FE College 2%
Secondary (11-16) 27%
Secondary (11-18) 35%

All-through school (3-18) 8%
All-through school (3-16) 2%
Primary (3-11) 14%
Junior 2%

Other 2%
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Table A2. Survey responses: teachers’ self-efficacy: please indicate below how far you agree with the following statements.

Question Strongly Agree Agree NeltlE)eirS;\ggrreeee nor Disagree Strongly Disagree
I can control disruptive behaviour 33.33% 59.42% 4.35% 2.90% 0.00%
I'can calm a student who s disruptive 26.09% 69.57% 4.35% 0.00% 0.00%
or noisy
I can help students to value learning 31.88% 59.42% 7.25% 1.45% 0.00%
I'can formulate good questions for 16.38% 50.72% 2.90% 0.00% 0.00%
my students
T'can get students to follow 144.93% 50.72% 435% 0.00% 0.00%
classroom rules
T'can get students to believe that they 34.78% 53.62% 10.14% 1.45% 0.00%
can do well in school
I can establish a classroom
management system with each group 39.13% 55.07% 5.80% 0.00% 0.00%
of students
[ can use a variety of 50.00% 47.06% 2.94% 0.00% 0.00%
assessment strategies
I can provide alternative explanations
or examples when students 60.29% 36.76% 2.94% 0.00% 0.00%
are confused
I'can assist families in helping their 26.47% 47.06% 23.53% 2.94% 0.00%
children do well in school
I can implement alternative teaching 36.23% 60.87% 2.90% 0.00% 0.00%

strategies in my classroom

Table A3. Survey responses: barriers to professional development—how strongly do you agree or disagree that the

following present barriers to your participation in professional development?

. . . Neither Agree nor
Question Strongly Disagree Disagree Disagree Agree Strongly Agree

I do not have the prerequisites (e.g;, 4754% 27.87% 16.39% 4.92% 3.28%
qualifications, experience, seniority)

meesstﬁgzlx‘fe‘f:{"]zment 1 9.84% 13.11% 18.03% 47.54% 11.48%

There is a li;lgglf lse‘;zissrt from my 18.03% 22.95% 19.67% 18.03% 21.31%

Pr"feiﬁ?ﬁﬁ;‘i’gﬁiﬁggﬁ’;ﬂm 4.92% 13.11% 19.67% 45.90% 16.39%

Ido “‘zfr};i‘}’\‘;r“rr:;p'(’;cggﬁfﬁo:sfamﬂy 19.67% 27.87% 2131% 27.87% 3.28%

Thereése :;;g;"eﬁtﬁg:sf“’“al 31.15% 22.95% 9.84% 22.95% 13.11%

There are no incentives for
participating in 11.48% 18.03% 11.48% 37.70% 21.31%

professional development

Appendix B. Regression of Job Satisfaction on Mid-Career Teachers’ Experiences of
Professional Development

Table A4 reports the coefficients and standard errors (in parentheses) of regressing

the dependent variable of a teacher’s satisfaction with their work environment on several
independent variables discussed in the main text. All variables were centred and stan-
dardised so coefficients can be interpreted similarly to an “effect size,” although they show

associations rather than causal effects. Four specifications are reported.
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The association between job satisfaction and the barriers to professional development
remains the strongest by some margin (0.36 sd) even after conditioning on the other
measured aspects of professional development. Including a measure of the number of
hours of professional development does not alter the strength of the association. Including
measures of school leadership quality reduces it by a third but it remains strong (0.25 sd)
and comparable in size to the largest association with leadership (0.29 sd).

Table A4. Regression of job satisfaction on mid-career teachers’ experiences of professional development.

All Teachers Mid-Career Teachers 1 ~ Mid-Career Teachers 2 Mid-Career Teachers 3
. 0.076 ** 0.103 ** 0.100 ** 0.107 **
Effectiveness of PD (0.023) (0.033) (0.034) (0.034)
Barriers to PD —0.362 ** —0.358 ** —0.358 ** —0.254 **
(0.025) (0.037) (0.037) (0.041)
—0.075 ** —0.060 —0.058 —0.085 *
Need for PD (0.024) (0.045) (0.046) (0.045)
Hours of PD No No Yes Yes
Quality of leadership No No No Yes
n
*p<0.1,*p<0.01.
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Abstract: Philosophy for Children (P4C) is an educational approach that helps children question,
reason, construct arguments, and collaborate with others. This approach to teaching is new to Chinese
teachers and students who have traditionally relied on rote learning and dissemination of knowledge.
Independent thinking and questioning are rarely encouraged. This article reports on a pilot study
aimed at training teachers in one school in mainland China to use P4C to promote thinking skills.
Six year 7 classes (age 12-13) and their teachers were randomly assigned to receive P4C training
(n = 90 pupils) or to a control group (17 = 88). The intervention ran for 4 weeks. The study found that
teachers appreciated the P4C methods but were concerned about using the method in their regular
curriculum. An impact evaluation shows that students who were taught P4C experienced a small
improvement in thinking skills, measured using a composite of validated critical thinking tests.

Keywords: philosophy for children; thinking skills; teaching pedagogy development

1. Introduction

The promotion of higher-order thinking skills is not new but has been increasingly
highlighted as skills necessary for the 21st century, especially with the rapid growth and
dissemination of information globally, not all of which is trustworthy [1]. Following
the dramatic changes that have taken place in Chinese society, the target of education
has shifted to all-round development of citizens. To be competitive globally in business,
education, science, and technology, China has emphasised the promotion of critical thinking
rather than simply imparting knowledge and fulfilling exam requirements.

In 2010, the Chinese government released the ‘The National Guidelines for Medium
and Long-Term Educational Reform and Development (2010-2020)’, which emphasised
skills such as independent inquiry, cooperation, communication, and problem solving as
well as fostered cognitive skills [2]. To meet the aims of the reform, professional training
was needed to help teachers access new pedagogical approaches and skills.

Although the government has provided some training, researchers have criticised it
as inefficient [3,4]. They were very theoretical and consisted largely of hours of listening to
government policy and regulations [3,4]. They reported that teachers complained of having
to listen to theory-based lectures in large groups [4]. There was little training in practical
application of the new approaches, and specific guidance for practical learning activities
was lacking [5]. For example, in the training programme, teachers were simply told the
importance of thinking skills and why they are beneficial for the development of children’s
cognitive skills but were not given any practical examples of how to develop thinking
skills in students. Therefore, despite the provision of teacher training, implementing new
pedagogies is still challenging for many teachers.

An effective teacher development programme should be one where teachers are ex-
posed to the types of activities and lessons that would be performed in the classroom [6].
Similar perspectives also presented that teacher professional training should have high ap-
plicability, a practical orientation, participation, and interactivity [7]. It should be a process
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that interlaces and complements theory and practice. This was not the case in China; the
education reform was introduced without an accompanying effective professional develop-
ment programme. It is possible that those responsible for the training were ill-equipped to
teach the new curriculum, not having been exposed to critical thinking themselves.

Against this background, there is now recognition for a more practical approach to
teacher training. One programme that has been considered potentially useful for promoting
critical thinking and for developing higher-order thinking skills is Philosophy for Children
(P4C). Philosophy for Children (P4C) is an educational approach focused on philosophical
enquiry and dialogic teaching. The aim of the intervention is to help children develop
their abilities to reason, question, construct arguments, and communicate collaboratively
with others [1,8]. It emphasises carefully constructed dialogue between teachers and
students, and among students [9]. The philosophical dimension of teacher inquiry depends
largely on teachers’ knowledge of philosophical issues as well as on pedagogical content
knowledge [10]. Training teachers is therefore essential for successful implementation of
the programme.

2. Background
2.1. Philosophy for Children

P4C was first developed by the American Philosopher Matthew Lipman in 1972.
While Lipman was teaching philosophy at Columbia University, he claimed that the
educational system failed to help students become independent thinkers. Under this
background, Lipman envisaged programmes for teaching critical thinking and informal
logic. Borrowing from Peirce and Dewey, who were initially put forward and broadened the
scope of ‘Community of Inquiry’, Lipman systematically applied the concept of ‘community
of enquiry’ to the educational setting and combined it with teaching thinking skills. He
argues that ‘classroom is a type of community of inquiry, which leads to questioning,
reasoning, connecting, deliberating, challenging, developing problem-solving’ [11].

Lipman also wrote novels that included various philosophical topics for students.
These materials were based on discussions of philosophical issues in line with Piaget’s
approach to cognitive development. He hoped that students might raise questions accord-
ing to the philosophical novels and might explore issues through reasoning, asking for
examples, questioning hypotheses, and testing hypotheses.

P4C teaching is not a skill that teachers can easily pick up and deliver. To facilitate
philosophical inquiry, teachers need to be trained both in content knowledge and pedagogi-
cal skills. This is even more necessary with Chinese teachers whose approaches to teaching
are highly teacher-centred and have been primarily one of disseminating knowledge.

This philosophical approach to teaching and learning was supported by the Institute
for the Advancement of Philosophy for Children (IAPC), which develops curriculur mate-
rials for schools. These materials are designed to engage children in thoughtful discussions
regarding the epistemological, ethical, social, and aesthetic dimensions of philosophical
experience to support them in making informed choices. According to the IAPC website,
a typical P4C session would involve children reading aloud or acting out philosophical
stories and ponder on issues that are relevant to their experience. The role of teachers is to
facilitate these dialogues, for example, by encouraging students to share their questions
and ideas with their classmates. Teachers also model examples of good thinking such as
clarifying terms, giving good reasons, offering counter arguments (explanations), drawing
inferences, and challenging assumptions. The social aspects of dialogue such as listening to
each other and building on each other’s ideas are reinforced. Teachers guide the discussion
and share their perspectives about the issues [12].

In the UK, the Society for the Advancement of Philosophical Enquiry and Reflection in
Education (SAPERE) was established to provide training courses since 1992. The SAPERE'’s
training methods are different from that of IPAC. SAPERE suggests various materials,
which include stories, poems, films, images, pictures, and books, rather than asks for
specially written philosophical novels. Currently, SAPERE is a leading service provider,
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and its sister organisation, named P4C, in China is the only organisation that can provide
P4C training in mainland China.

2.2. The P4C Intervention

The impact of P4C on thinking skills and academic outcomes has been evaluated
in several studies, most of which were conducted in the US and in the UK. The earliest
evaluation by Lipman and colleagues [13] included 20 pupils from two schools in the
Montclair District. The matched comparison study reported significant gains in logical
reasoning and reading. However, the results are worrying because their research design
cannot be considered effective. The sample was small, and the students only received
intervention for a short duration [14]. A long-term study that aimed to assess cognitive
skills was conducted in 2007: 177 students attended, and they were measured using the
CAT test. The results indicated that the treatment students performed better than the
control group two years later although the attrition rate was high (35%). In 2015, an
independently evaluated large-scale efficacy trial in England [15] found positive effects
on primary school children’s reading and math. However, the latest published large-scale
randomised control trial presented different results [16]. There is no statistical evidence
to provide evidence that the treatment group performed better than the control group.
Using questionnaires, they supported the conclusion that P4C can promote classroom
engagement, improve the level of respect for others” opinions, and the ability to express
views clearly.

In 2004, a systematic review that included ten studies was conducted. Eight studies
reported a positive impact on cognitive and noncognitive skills [1]. However, it received
some criticism that the employed studies were small scale and used different measure-
ments. A more recent meta-analysis was conducted in 2018 and employed ten studies [17].
The findings showed a moderate, positive influence on cognitive outcomes and an ap-
parent positive effect on reasoning skills. In summary, most of the research results in
Western countries that use P4C as an intervention are positive, although they focused on
different abilities.

P4C is not new in China. In 1997, the earliest P4C practice was developed in Yunan
Province. In this project, teachers’ feedback on P4C was quite positive. Assessed via a
questionnaire, 89% of teachers believed that P4C could promote students’ thinking and
83% of teachers believed that their dialogic skills improved. However, there were no
standardised test results to prove whether students made progress [18]. In the last 10 years,
the number of studies on P4C in Chinese educational contexts has increased. However,
most of them have made theoretical contributions, for example, to explore the possibility
of combining Confucian dialogue and the community of inquiry [19] and to analyse what
types of themes and topics are suitable for the Chinese classroom [20]. In addition, some
empirical studies were developed in Hong Kong and Taiwan. A study involving 28 first-
year secondary students in Hong Kong showed that P4C students made bigger gains on the
New Jersey Test of Reasoning Skills, with an increase of 27.9% from the pretest compared
to the control group, which achieved only 13.3% improvement [21]. The treatment group
was taught by the researcher, who had attended a 10-day training workshop run by IAPC.
The control group was taught by an English language teacher at the same school. Since
there were only two teachers, it is not possible to attribute the results to the intervention
alone. The second study was a quasi-experimental study conducted in Taiwan, which
randomly assigned two classes of secondary school students to P4C or not (N = 62) [22].
P4C was delivered as part of an after-school activity. The results showed that the control
group made bigger gains between pre- and posttest than P4C students. Since students
were randomised by classes (N = 2), the study cannot rule out class and teaching effects.
The impact of P4C on Chinese students is therefore inconclusive.
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2.3. P4C Training

With education and teaching pedagogy reform, we cannot forget to train the teachers
with the new teaching skills.

A medium-scale empirical research was conducted in the UK [23] and presented
the complete training process, which included how they introduced the community of
enquiry, what exercises were demonstrated to improve dialogue, and what books and
resources they suggested that the teachers read. Similarly, a study related to developing
dialogic teaching was presented in 2018 [24]. In addition to basic theoretical training,
the follow-up training service in that project showed potential as a model of learning.
After the teachers received theoretical training, the training team also provided mentors to
each school. They shared real video records to help teachers find similar problems within
their class. They also provided guided planning, target-setting, and review. SAPERE has
conducted two large-scale P4C research studies in the UK since 2015 [14,15]. They run an
independent training course system that can meet the needs of different levels of difficulty.
For example, in the Level 1 foundation course, they introduce the theory, provide tools
to develop questioning and thinking skills, connect P4C to the curriculum, demonstrate
P4C in practice, and present resources and sources for teaching materials. In the Level 2A
course, they focus on facilitating P4C enquiries with more flexibility and reflection.

P4C was introduced in China nearly 30 years ago. However, most Chinese teachers do
not have P4C teaching experience. The earliest PAC practice provided seven-day training
to practitioners. [18]. However, the authors discussed neither what methods they used
nor what types of activities were part of the training. They only mentioned general views
about P4C using a questionnaire. For example, ‘Is P4C suitable for our country?” and
‘Can a community of inquiry improve the efficiency of teaching and learning?’ Their
work makes a poor reference for future research in P4C professional development. In
small- and medium-scale studies, researchers are more likely to employ experienced P4C
teachers rather than to train teachers who have never experienced P4C before [21,22,25,26].
Therefore, PAC professional development is a relatively weak part of the academic research
field in China [27].

In summary, previous literature provides evidence that P4C has a positive impact
on various abilities, especially reasoning skills. However, most of them were conducted
within a Western educational background. Although researchers who focused on Chinese
content have contributed to the promotion of P4C theory, the number of empirical studies
is limited and there are few studies on teachers’ professional development in this field.

3. Aims and Objectives
The aims of this pilot are as follows:

e Test the feasibility of delivering P4C lessons in a regular Chinese school;

e Evaluate the professional development model developed for training of the teachers
in the delivery of P4C;

e Test the training resources (i.e., lesson plans) developed by the researcher;

e Test the measurement tools (i.e., the critical thinking test) to see how long it will take
and if the questions are appropriate for the educational level of the students;

e Identify potential barriers/challenges in the staff training and classroom delivery
of P4C.

4. Methodology
4.1. Trial Design

This pilot study was conducted in one state school in Fushun, Liaoning Province,
in northeast China. This is an average region in terms of economic and educational
development. The study design was a two-group pretest posttest randomised controlled
trial. Randomisation was at the class/teacher level. Random assignment of the participants
ensured that any confounding variables were equally distributed between the two groups.
To avoid bias, randomisation was blinded to the participants (teachers and students) and
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group allocation was revealed only after the pretest. There is research evidence suggesting
that knowledge of group assignment could influence the way students perform on the
test [28].

The purpose of the pretest was to establish baseline equivalence. The pretest was
administered before randomisation and before the first session was delivered. A posttest
was taken after the last PAC lesson. The primary outcome was students’ critical thinking
skills. Impact was estimated using the gain scores between the pretest and posttest,
expressed as Hedges’ g effect size. This is the difference in the mean gain scores between
the two groups divided by the pooled standard deviation.

In addition, a process evaluation was carried out to monitor fidelity to treatment and
to identify challenges or barriers faced by teachers in the implementation of P4C as well as
to collect feedback on the teacher training. The process evaluation was conducted using
classroom observations and interviews with the teachers.

4.2. Participants

The participants included six year 7 classes for a total of 178 students (aged 12-13 years)
and two teachers. The teachers of three classes were randomly assigned to the experimental
group (N = 90; 1 teacher), and the other three classes were signed to the control group
(N = 88; 1 teacher), in which they continued regular lessons. The students in the experimental
group received seven P4C sessions during the four weeks of the study.

Year 7 classes were chosen because the curriculum pressure was relatively small com-
pared to that of year 8 and year 9 classes. The school was secular, and the school population
was ethnically homogeneous (all were Chinese). The students were predominantly (more
than 90%) from middle- or working-class families.

It is not standard practice to ask young children (age 11-12) for consent in this kind of
research. Consents, where required, are normally sought from parents. The lessons were
delivered as part of the school curriculum where consent from the school leaders have
already been sought. No personal sensitive data was collected in this study, and consent
from parents was mainly to ask for permission to use pupil test data.

4.3. Procedure

Before the trial, the pilot teacher attended two days of P4C training (Level 1) in
Shanghai. The training was provided by P4C in China, which is SAPERE (UK)’s sister
organisation in China and uses standardised SAPERE methods.

The trial started on 1 September 2019. The P4C lessons, each taking 40 min, were
taught twice a week for four weeks. The lessons were taught during English class. A total of
seven lessons were observed. They were recorded by handwritten field notes and video. In
this way, not only can the researcher record key segments but also the video can be helpful
when reviewing the dialogue. The P4C session proceeded as follows: the teacher first
presented a stimulus. The stimulus could be a story, a picture, or a video. Here, we used the
story of Cinderella as an example. Then, students were given individual thinking time and
they were allowed to take turns sharing with their peers what they found interesting about
the stimulus. The teacher helped and guided students in raising philosophical questions.
After that, they chose a question that was supported by the majority and discussed it as a
group. The question could be ‘Should parents ask their children to do housework?” This
is not a factual question. Students were allowed to present different opinions. They were
encouraged to think hard about what reasons or examples could be used to support their
ideas and to critique others. In contrast to a traditional Chinese classroom, the teacher
worked as a facilitator rather than as an authority.

Students in the control group were taught by another teacher at the same school.
To avoid contamination, the control group teacher did not teach any topics related to
philosophy and thinking skills. Instead, the teacher taught the normal curriculur content
using traditional methods.

149



Educ. Sci. 2021, 11, 206

Finally, both groups were administered the posttest on 29 September 2019. The teacher
and students in the experimental group were interviewed informally at the end of the trial
to obtain feedback regarding their experience with the P4C lessons and the challenges
faced as well as to identify optimal ways to overcome these challenges.

5. Teacher Training

Prior to the trial, the teachers were trained in the delivery of P4C lessons. The training
was provided by P4C in China (Shanghai), which is SAPERE (UK)’s sister organisation in
China. SAPERE (Society for the Advancement of Philosophical Enquiry and Reflection in
Education) is the UK charity supporting P4C. Its mission is to train teachers in P4C. P4C in
China (Shanghai) also provides standardised SAPERE training methods. As mentioned
above, traditional teacher training provided by the government is theoretical and lacks
practical guidance. For this study, therefore, more detailed guidance was provided to the
teacher. In addition to imparting theoretical knowledge, the trainer demonstrated the entire
process of the P4C programme several times, allowing the teacher to experience how the
new approach works in a real classroom situation.

The Level 1 PAC course lasted two days. Eighteen participants from different provinces
attended the course. Twelve of them were kindergarten teachers, and the rest of them were
primary and secondary school teachers. The training sessions ran from 9:00 to 12:00 and
from 13:00 to 16:00 each day. The training included the following elements:

*  Introduction of P4C, key principles and methods;

e Demonstration of P4C lessons and key practice;

e Sharing of available resources and teaching material;
*  Advice and support.

5.1. Principles of Philosophy for Children

Generally, a PAC class has a relatively standard structure. There are five main steps in
a P4C session:

*  Start the inquiry: students and teachers sit in a circle so that everyone can easily hear
each other.

*  Share a stimulus to prompt inquiry: the American educational reformer John Dewey
believed that all enquiry begins with a problematic situation. Therefore, presenting
a challenging stimulus is the basis for a successful P4C class. Stimuli may include
stories, poems, picture books, videos, and news articles. The purpose of the stimulus
is to introduce the topic and to generate interest.

e Encourage students to think: this step allows time for individual thinking and pub-
lic reflection. After a couple of minutes, the members of the discussion group are
encouraged to share their responses to the stimulus.

e Question and discussion: after the students share their ideas about the stimulus, a
philosophical question that can be discussed during the remainder of the session is
put forward. During this time, the students listen to others; question their peers; and
present their arguments with reasons, evidence, and examples. The teachers should
play a supportive role. They can employ a Socratic questioning model to promote
deeper discussion and to guide students’ thinking.

*  Have the students evaluate, build ideas, and summarise: this step allows students
to express their final thoughts. Ideally, everyone provides an evaluation and summary
of the discussion.

5.2. The Key Practice

To help teachers have a better understanding of how P4C works in the classroom,
the trainer demonstrated and modelled a P4C lesson focused on creating questions and
developing discussion.

150



Educ. Sci. 2021, 11, 206

5.2.1. The Stimulus

At the beginning, the participants were trained to prepare the stimuli. Picking out a
stimulus with significant concepts helps encourage pupils to lead the discussion to deeper
levels. During the training, the participants prepared an image as the stimulus. They shared
their thoughts about what interests them or puzzles them, or what they find significant.
By comparing participants’ evaluation and feedback of different images, the teachers can
find out what types of stimuli are suitable for the P4C class. The trainer also gave some
suggestions that could be used for stimuli such as the following:

- Literature: love, democracy, fairness, justice
- Humanities: justice, truth
- Citizenship: rights, duties, freedom, welfare

5.2.2. Questioning and Dialogue

Unlike the traditional Chinese pedagogy of cramming and memorisation, P4C en-
courages students to think about questions on their own rather than to receive answers
directly from their teacher. To achieve this goal, the students were given enough space
and time. Question-creation may include talking to partners, writing questions down, and
displaying questions.

In P4C lessons, dialogue is a key element of the programme. It promotes deeper
engagement and a level of understanding. In a P4C class, the dialogue generally includes
asking questions, giving examples and evidence, discussing and critiquing, summarising, and
evaluating. To improve the quality of the dialogue, the Socratic method of questioning
was suggested. For example, ‘Do you mean ...’ to clarify their questions and ‘Do you think
your question is similar or different from others’ to help summarise. The discussion could
focus on providing alternative points of view, giving examples, examining reasons, and
establishing logical statements. Some cards with Socratic questions were provided in the
training. It could be used for both teachers and students during the discussion. Here are
some examples:

Information process questions

- Could you explain what you mean?
- Can someone give an example?

Reasoning Questions (expanding and probing)

- What are your reasons for saying that?
- Do we have any evidence?

Enquiry Questions

- So you agree/disagree with ... ?
- Isthat always the case or only sometimes?

Creative Thinking Questions

- What if....
- Does.. imply...?

Evaluation Questions

- Have we reached any conclusion?
- Can anyone summarise what we have said so for?

5.3. Sharing of Available Resources and Teaching Material

In this pilot study, the participants were given the opportunity to practice the steps
and the questioning techniques. They were also provided instructional materials as a
theoretical supplement. These were available in print and as online videos. The following
were included:
* A handbook provided by P4C in China that includes the aims, process, details, and P4C
theoretical knowledge;
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e A booklet containing lesson plans and transcripts of lesson extracts;
e Video material: videos of recorded P4C classes in a Taiwan secondary school of P4C lessons in
real classroom situations from which the teachers can learn and review real classroom practices.

5.4. In-School Support

In addition to the introductory P4C training, additional monitoring support was of-
fered. First, the researcher helped the pilot teacher prepare lesson plans. The philosophical
topics and stimuli were selected in consultation with the teacher. The question enquiry
and discussion parts were first designed by us, with additional materials supplemented
by the teacher. The researcher then observed the delivery of the P4C session each week
and provided feedback on the lesson. The pilot teacher was encouraged to reflect upon
each lesson.

In summary, the training course introduced the theory and practice of P4C, provided
tools to develop questioning and thinking skills, demonstrated philosophical enquiry in
practice, and presented P4C resources for compiling teaching materials. The training
provided the teacher with the skills, knowledge, tools, and resources to teach P4C.

6. Data Collection

The following three instruments were used to collect data for this study.

6.1. Thinking Skills Test

The primary objective was to improve students’ critical thinking skills. The choice
of an appropriate test was a challenge as the test had to be validated and appropriate for
the language ability of first-year secondary school students for whom English was not
their first language. An English—Chinese edition was provided for students to help them
understand the questions.

Their critical thinking skills were measured using a bespoke test made up of compo-
nents from the three commonly used tests for critical thinking: CAT, the Cornell Test Level
1[29], and the Waston Glasser test [30]. All of the tests have limitations, however. They are
either too long, too expensive, or not age-appropriate. As a compromise, the researcher
selected appropriate questions from these existing tests and developed a test that is suitable
for the students in the study. It includes tests on inferences, assumptions, deduction,
interpretation, arguments, verbal and nonverbal reasoning, spatial reasoning, quantitative
reasoning, analogical reasoning, and inductive reasoning. The tests included 12 questions
to be completed within 30 min. All questions were in multiple-choice format. An example
of the test questions is presented below (see the pretest questions in Appendix A). As
the test is a test of critical thinking and not language skills, the researcher prepared the
questions in both Chinese and English.

6.2. Classroom Observation

In addition to collecting data from the pre- and posttests, all P4C lessons were observed.
The observations were recorded as field notes by the researcher. For future training and for
feedback to the teacher, all sessions were also audio-recorded. It mainly aims to document
the interaction among students and the teacher during discussions in the classroom. The
level of student engagement in terms of asking and answering questions is noted. It helps
to determine whether students demonstrated critical thinking skills after exposure to P4C
and teachers’ use of the P4C protocol.

6.3. Informal Interview

As part of the process evaluation, nearly ten students and the pilot teachers were
asked for their opinions of P4C lessons. This included questions about whether they enjoy
the sessions, which part of P4C they liked or disliked, the quality of dialogue between peers
and with the teacher, and what challenges they faced. The interviews were unstructured
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and informal. The purpose of the informal conversation was to gather a general overview
of the pupil’s attitudes towards P4C.

7. Findings
7.1. Findings from the Impact Evaluation

In order to answer the research questions, it is necessary to evaluate the impact of P4C
on students’ critical thinking between the experimental and control groups. A significance
test and its variance (e.g., confidence intervals and p-value) are not appropriate in this
study. What the p-value in significance tests shows is how likely it is to obtain our results,
assuming that there is no difference between groups. It does not tell whether within the
given results there is a difference between the groups. Therefore, Hedges’ g effect size was
used to estimate the gain scores between the pretest and posttest. This is the difference in
the mean gain scores between the two groups divided by the pooled standard deviation.
The formula is Effect size = (Mean treatment gain score — mean control gain score)/pooled standard
deviation (average SD).

At the beginning, the experimental group had a slightly higher pretest score (M = 5.27)
than the control group (M = 5.24). After one month of intervention, the posttest mean
score of both groups improved. The experimental group showed a greater percentage
increase (5%) than the control group (4%). This indicates that students who received P4C
intervention made greater progress in the thinking tests than those who did not.

The overall results show that students who were taught P4C made slightly bigger
gains than those in the control group who received the regular lessons (Tables 1-3). This
suggests that P4C has a small positive impact on students’ critical thinking skills after only
one month of intervention (effect size +0.03).

Table 1. Descriptive statistics for pretest scores.

Group Pre-Score Mean SD ES
Experimental group (N = 86) 527 1.29
Control (N = 87) 5.24 1.34

Overall (N =173) 5.25 1.35 0.02

Table 2. Descriptive statistics for posttest scores.

Group Post-Score Mean SD ES
Experimental group (N = 86) 5.57 1.47
Control (N = 87) 5.49 1.31

Overall (N = 173) 5.53 1.39 0.05

Table 3. Overall gain score.

Group Gain Score SD ES
Experimental group (N = 86) 0.31 1.59
Control (N = 87) 0.25 1.85
Overall (N = 173) 0.28 1.72 +0.03

7.2. Classroom Observation

In addition to using standardised tests to examine the role played by P4C in devel-
oping students’ thinking skills, classroom observations of theP4C lessons were used to
determine the changes in classroom dialogue. In the four weeks of the intervention, it
was observed that students’” engagement in the classroom and the willingness to express
themselves increased. The teacher gradually handed over control of the class discussions
to the students. Students talked more, and the lessons became more student-oriented and
less teacher-focused.
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Chinese students are typically quiet and passive learners. For most of the time in
class, they are more likely to receive knowledge from the teacher as an authoritative figure
than to contribute to the discussions. Students’ voices are rarely heard. The role of the
teacher is to disseminate information, and that of the students is to receive the information.
They are not encouraged to question the information imparted upon them. The traditional
teacher-centred pedagogical style in China provides limited opportunities for students
to express themselves. In this study, when the teacher adopted the role of a facilitator
rather than as a figure of authority, the students initially found it difficult to engage. As the
lessons progressed, they became more willing to participate and to contribute their ideas.

To demonstrate the progression, we selected two short dialogues between the teacher
and students, one from the first week and one from the second week of the intervention.
They show how the teacher was better able to probe and ask open-ended questions to get the
discussion going. The students similarly show their willingness to provide more expanded
answers. Other students also joined in the discussion, and they were keen to provide a
reason for their responses. This was something that was never explicitly encouraged.

Week 1

Teacher: Why do you study?

Student: Because I want to go to university.
Teacher: Is this the only reason you want to study?
Student: Erm. .. [keeps quiet]

Week 2

Teacher: Can you enjoy learning as you do gaming?

Student A: No!

Teacher: Why not?

Student A: I don’t know. But I know I love playing computer games but I don’t like studying.
Teacher: Why do you like playing games?

Student A: I get satisfaction from the game, especially when I win or complete a difficult level.
Teacher: Why can’t you get satisfaction from learning?

Student B: [ can. I love maths—it challenges me—I feel satisfaction when I solve difficult questions.
Student A: I don’t agree with you. You're good at maths. .. I work hard but still can’t perform well
in maths. But I can win the game if I try a few more times.

At the beginning, the students felt confused and unwilling to talk. During the second
week, however, their answers became longer than in the first week. In addition, the
conversation was not only between the teacher and a single student: other students also
participated in the discussion. During the first two weeks, however, there was not much
evidence of higher-order thinking. Changes were also observed in the teacher’s questioning
techniques in the third and fourth weeks, a dialogue of which is shown below:

Teacher: Why do you think Tony and Bill are friends? Can you give me some reasons?
Student A: Because they play together.

Teacher: Do you mean people who play together are friends?

Student A: Erm. .. no.

Teacher: Oh? How do you define ‘friends’?

Student A: I don't know.

This was an example during the fourth week when the teacher applied Socratic
questioning more frequently than before. The questions she put forward were more
effective in facilitating thinking. For example, ‘Do you mean ... [repeat student’s point]?”
helps students find contradictory points in their answers. Asking students to give a
definition is also a good way to practise summarising. In the discussion, the students
also displayed their thinking processes, such as identifying contradictions, giving counter
examples, and summarising.
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Student B: No, friends can play together, but I can’t be sure that people who play together are
definitely friends.

Student C: I agree. I don't think Tony and Bill are friends.

Teacher: Why?

Student C: Although Tony plays with Bill, Tony is unhappy.

Teacher: Why is Tony unhappy?

Student C: Because Bill broke Tony'’s new bike and his toys—he doesn’t respect Tony.

Similarly, during this example, when the students were challenged to give deeper
answers, the teacher asked “Why?’ twice rather than giving the answers directly. In a
traditional Chinese classroom, students expect the teacher to give them the answer, and
the teacher is often quick to offer the answer as they think that this is the role of the teacher.
In the four weeks of intervention, the teacher was observed to consciously become more
of a facilitator. She tried to reduce her control of the classroom and gave students more
opportunities to think independently.

Opverall, throughout the four weeks of P4C intervention, the teacher and students made
progress. The students changed from passive receptors of knowledge to active participants
in classroom discussions. They started to engage in more logical and reasonable dialogue
rather than simply providing ‘yes’ or ‘no” answers. Moreover, the teacher was more likely
to apply Socratic questioning techniques and to put forward high-quality questions as a
facilitator in the class.

7.3. Interview Findings

In addition to collecting data from the thinking test results and classroom observation,
informal interviews were conducted to capture both the teacher’s and students’ general
feedback towards the P4C intervention. The primary target of the pilot study was to test
the feasibility of the training model and to identify potential barriers that may challenge
our study in the future. Therefore, the interview questions that were prepared for the
teacher revolved around the following themes: What is your impression of the training?
What do you like or dislike about P4C? Are there any challenges to applying P4C in your
classroom? The students were asked “Do you like P4C lessons?”

Firstly, the pilot study teacher expressed her appreciation of the P4C training as follows:

I think the training is good. It not only introduced the principles of the P4C approach, but
a large part of the training included classroom simulations. The trainer worked as a facilitator
modelling the delivery of P4C, while I acted as a student. This allowed me to see how the P4C
pedagogy works in practice. It also helped me to think about the actual situation and the challenges
we may encounter in the classroom.

However, the teacher was concerned about how to implement P4C into regular
Chinese classes and whether the P4C pedagogy can be generalised and incorporated
into other subjects within the curriculum. Although the training provided a few ideas on
how to go about doing this, the teacher commented that: I used a specific time each Friday
to deliver P4C in place of the reqular lessons, but after the project was completed, I would have
to revert to the national curriculum and its lesson plans. Thus, it may be challenging for us to
integrate the P4C pedagogy into the reqular curriculum content.

When the researcher asked the teacher what her impression of the P4C pedagogy was,
she provided positive feedback: Within the span of one month, I think the most positive impact
was classroom engagement. I can see that the students’ participation has greatly increased during
this time. There was a clear difference between their active performance in my P4C class and their
tendency to remain silent in the past. And I think that is a great beginning for facilitating thinking
because if they talk more, they will think more.

For the student interviews, the researcher randomly selected five students and in-
vited them to share their opinions. Three key words that were prominent among the
students’ feedback were ‘relaxed’, ‘respectful’, and ‘learn from others’. Here are some of
their comments:
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- Ilike the P4C class because I have a lot of amazing idea to share with my classmates.

- I'm very happy because the topics are interesting in the P4C class. It also makes me relaxed
because the teacher does not judge me at the moment.

- Iprogressed a lot. I learned how to present my ideas and theories, and how to use evidence to
support them.

- I like hearing how other classmates think and talk. I am curious about other people’s mind.

However, while the students enjoyed the new programme and teaching style and
appreciated the opportunity to learn from one another and to exchange opinions, some
students doubted whether P4C classes could help them reach their academic goals. As one
student expressed: I don’t understand what the relationship between the P4C lessons and exam
requirements is.

In summary, both the teacher and students expressed their critical attitudes towards
P4C intervention. The teacher agreed that the P4C training was helpful to her teaching
skills, but she also hopes to receive guidance on how to integrate it into subject teaching.
Moreover, while the PAC approach increased the level of energy and engagement in the
classroom because it provided students with opportunities to share their thoughts, the
students doubted whether it is ultimately beneficial to their academic performance.

8. Discussion

This pilot study reports an attempt to incorporate P4C in a Chinese secondary school
classroom. The outcomes are positive. The pilot teacher was able to complete the P4C
lessons, and the students gave positive feedback on the new teaching methods. However,
these results should not be accepted without criticism.

8.1. P4C Training

In this pilot study, the P4C organisation in China provided the training, which followed
the SAPERE method. Few previous studies revealed the details of their P4C training.
Gao [27] also suggested that there should be more research focusing on the professional
development of training in P4C. That author introduced their training content and activities.
It included how to select stimuli, how to facilitate questioning and dialogue skills, and
what materials were provided to the teacher. However, the two-day P4C training is not
sufficient for teachers who do not have experience with P4C. It is necessary to provide
follow-up training as a supplement.

One possibility is a monthly seminar with a P4C trainer. Professional trainers can
help teachers strengthen their theoretical knowledge and can increase the depth of content.
Additionally, they can address the problems that teachers face in practice from the previous
stage. Another possibility is to invite the experimental group teachers for peer discussions.
There should be opportunities and discussion forums for teachers to exchange experiences,
ideas, and challenges. They may encounter similar problems in practice. Peer discussions
allow for sharing solutions with each other.

8.2. The Application of P4C

The trial lasted for a month. Both the teacher and students gave positive feedback on
P4C. The teacher learned a new teaching pedagogy and improved her dialogic skills; the
students improved their thinking and expression. However, some barriers were found.

The first barrier is the design of the P4C lesson. So far, there is no P4C textbook that
is specially focused on Chinese content. Most materials were translated directly from
the textbooks of Lipman and IPAC, which were created based on Western educational
background [12,31]. This may lead teachers to think that the content of P4C is not related to
Chinese curriculum requirements and is thus not suitable or helpful for Chinese students.
In this study, the training provided skills about how to design module and materials
provided rich P4C topics to the teacher. The researcher and the teacher strove to develop the
localization of the P4C programme by choosing topics from the curriculum and designing
lesson plans on their own. However, it is not ideal to create the lesson plan independently.
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For example, due to traditional teaching habits, the teacher was more likely to choose
stimuli relating to factual knowledge than controversial topics. From the feedback of the
interview, students agreed that the modules are helpful for their talking and thinking,
while the teacher hoped to be closer to the textbook.

To solve these problems, more materials are needed. On the one hand, it is necessary
to provide more lesson plan templates, especially to present what stimuli are appropriate
for P4C lessons. On the other hand, the materials need more integration with Chinese
curriculur content, Chinese teachers’ teaching habits, and the interests of Chinese students.

Another challenge is the application of classroom dialogic skills. Philosophy for
Children is a new pedagogy completely opposed to the traditional Chinese authoritative
style of teaching. It is not easy for teachers to abandon the role of authority, to change
their dialogue habits in the classroom, and to create an open learning environment. In
China, thus far, there are few instructions available on how teacher’s dialogue skills can
be effectively promoted [32]. To improve teachers’ dialogue skills, it is insufficient to only
learn theory—the knowledge and techniques that one acquires must be effectively put into
practice in the classroom.

Therefore, helping teachers set short-term goals and providing targeted training in
dialogue skills are necessary. Any reform will need to be instituted in stages. In practice,
for example, the first step may be to ask teachers to move slowly from a teacher-centred
to a student-centred approach and to then introduce Socratic questioning techniques to
encourage students to engage in class. Teachers could then be gradually encouraged to
develop high-quality discussions, giving students the opportunity to apply more higher-
order thinking skills.

8.3. Limitations and Future Research

Although the results showed a slight improvement in the experimental group, due to
the time being too short and the sample being small, our conclusions are not sufficiently
convincing.

This pilot trial lasted only four weeks. Evidence from other studies shows that students
who received 24 weeks of P4C intervention performed better than those in the 10 week
intervention group [23]. Therefore, four weeks may be too short of a period for the impact
to be realised.

The sample size was relatively small as well. The trial involved only two teachers.
Any differences between the two teachers could therefore have accounted for the difference
in results between the experimental and control groups. The results cannot therefore be
generalised. For future work, to increase the generalisability of the results, the sample size
should be increased and the duration of the intervention should be extended.

Most importantly, we suggest that academic performance should be assessed in future
research because exam scores are irreplaceable to China’s education system. If these P4C
modifications result in greater academic achievement, it is more likely that P4C will be
more widely promoted.

9. Conclusions

The results of this study achieved the research aims and objectives posed in the
Introduction. This study demonstrated that it is feasible to train and deliver P4C lessons in
Chinese classrooms, but to embed P4C in the curriculum is a challenge. Unlike previous
studies that focused more on kindergartens and primary schools, this study indicates that
students in secondary school are willing to accept this new teaching pedagogy.

In this study, the pilot teacher received training from P4C in China and used stan-
dardised SAPRER methods. Moreover, the training content included essential theoretical
knowledge, opportunities for practice, and some useful resources. As a result, the pilot
teacher positively affirmed the training outcomes.

In terms of testing the measurement tools, the modified English—Chinese version of
the Critical Thinking Test was found to be appropriate to the language ability and age of
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the students. They were able to understand the meaning of the questions and to complete
the test within the specified time. The test results showed that the experimental group
made some improvements in their critical thinking compared to the control group.
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Appendix A. Sample Questions in the Pre-Test for Critical Thinking Assessment

Pretest (Pilot Study)
e C(Class
. Name
e  Gender

Which one of the following conclusions is definitely true based on the statement?
1. All birds are animals and all chickens are birds

All chickens are animals

No chickens are animals

Some chickens are animals
Some chickens are not animals
No valid conclusion

MmN ® R

. No dogs are pets. Some pets are cats

All cats are dogs

No cats are dogs

Some cats are dogs
Some cats are not dogs
No valid conclusion

mMON® >

3. Xiaofei says he rides a bicycle every day. One day you went to his house and you saw
some bicycles with flat tyres in his garden. When you see this, you

A.  You know that Xiaofei rides his bicycle every day
B.  You do not know if Xiaofei rides a bicycle every day
C.  You know that all the bicycles in his garden are Xiaofei’s

4. Reading the passage below and answer the questions

4a. A group of explorers had gone to a village, called Nicoma, and disappeared. You took a
group of soldiers to find out what had happened to them. You found some stone huts put
up by the first group. You went into the first hut and everything was covered by a layer of
dust. You called out but nobody answered. One of your members said: ‘Maybe they are all
dead.” Do you agree with his conclusion?

A.  Yes
B. No
C.  There is not enough information to decide

4b. You send two of your soldiers to explore the area and check if the water is safe to drink.
The soldier A looked at the stream by the village and reported, “The water looks clear, it is
therefore safe to drink.” Soldier B said, "We can't tell yet if the water is safe to drink’. Which
soldier is more believable?

A. Soldier A
B. Soldier B
C. Neither
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5. Children who go to private schools do better in exams than children who go to public
schools. Mimi goes to a public school but her friend Caicai goes to a private school. This
means that

A.  Mimi will do better than Caicai in exams

B. Caicai will not do well in exams

C.  Mimi might do better than Caicai in exams

6. These words are similar in some way. Decide how they are the same. Then choose the
answer choices that goes with the example word. Hen: Egg

A.  Dog: Bark

B. Cow: Milk

C. Peacock: Feathers

D. Swan: White

7a. Work out which of the six cubes can be made from the left figure

i o @ @

7b. Work out which option would look like the figure on the left if it was reflected over
the line

Reflect

hh PN 4d4d VN 44
hd N hd PV FN

8. In each of these questions, these figures are similar in some way. Decide how they are
the same and then choose the figure from the answer choices that goes with them.

e 8¢ $e)s &

a b c d e

9. Find the figure in the row that is most unlike to the other figure.

Sa WA

10. Lili, Wang Lei and John all walk to school each day. Lili leaves home at 8:30 a.m. and
takes twenty minutes to reach school. John arrives at school five minutes after Mark, who
arrives at school five minutes after Lili. Mark takes 5 min to get to school. Using this
information decide which of the following statements is true.

A.  Wang Lei leaves home at 8:45
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B. Wang Lei leaves home at 8:50
C.  Wang Lei arrives at the same time as John
D. LiLi arrives at school last
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Abstract: A priority area identified by the Department of Education (England) and the Economic
Social and Research Council is the development of teachers, especially in primary music education
where the limited opportunities for training offered by teacher training providers have raised con-
cerns. This paper reports on an evaluation of a collaborative partnership training of non-specialist
teachers, using a Kodaly-inspired pedagogy to teach music in a classroom setting. Participants
included 54 teachers (and 1492 pupils, aged 5-6), selected from 55 schools, as part of a large ran-
domised control trial (RCT) in the north of England. This paper presents findings from a qualitative
study that was conducted alongside the RCT, but which was not part of the RCT itself or the RCT’s
implementation and process evaluation. Results from the study, which include a pre-post survey
of teachers, focus group interviews and reflective journals, suggest promising effects on teachers’
pedagogical skills, their self-efficacy and competence, and children’s self-confidence and disposition
for learning.

Keywords: music education; Kodaly approach; teacher professional development; partnership;
music hubs; workplace mentoring; close to practice research

1. Introduction

Increasing concerns about the declining numbers of students taking music in school
in the UK have led many to call for arts and music to be given priority in schools because
of the purported benefits, such as improved self-confidence, behavioural and social skills
and academic attainment (e.g., [1] Schellenberg 2004; [2] DfE 2011; [3] Linnavalli et al.,
2018; [4] Hallam 2015; [5] Hanson 2003). The 2019 Music Education: State of the Nation report
recommended that the “government should encourage all schools to embed a culture of
singing via classroom teaching”. [6] (p. 19) This is especially so with the current need to
address the challenges created by the COVID-19 pandemic, with increasing calls for arts
and music to be made available to mitigate the effects of isolation and aid the recovery
programme [7] (Education Endowment Foundation [EEF] 2021).

The introduction of the National Curriculum and the 1988 Education Reform Act in
UK has made it compulsory for music to be taught in schools. This has put a huge demand
on generalist teachers, who are now expected to teach music, many of whom have no prior
knowledge of music nor the confidence to do so. Because of the lack of specialist teachers
in primary schools, the role of non-specialist teachers has become even more important ([8]
DfE 1988; [9] Hallam et al., 2009). Some have argued that music is best taught by the class
teacher as it helps children to appreciate music as part of the curriculum ([10] Mills 1989).
In England, there have been concerns that primary teachers teachers do not necessarily
have the skills to teach what is required of the National Curriculum. [9] Hallam et al.’s
(2009) survey of primary teacher trainees shows that only half said they were confident
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in teaching music and suggested that more time should be devoted to training to prepare
them for the curriculum. With the publication of the new Model Music Curriculum [11]
(Department for Education [DfE] 2021), the aim of which is to ensure a universal provision
of music education for all pupils, there is a pressing need to find ways to train teachers to
prepare them for the new curriculum so that they can be confident in incorporating music
into their core practice.

The Henley Report [2] [DfE] 2011 (p. 7), has identified inadequate teacher training,
patchy delivery, and lack of government support and funding as key barriers to effective
delivery of the music curriculum in England. A report on “Understanding and Developing
Creativity in Early Years Settings” [12] (Pascal. C et al., 2005) also stressed “the continuing
emphasis on early literacy and numeracy in many settings, which can lead to a ‘bolt on’
approach to work on creativity,” and “a poor understanding of the role of creativity, or
even how to use basic arts skills, by many early years practitioners and providers” (p. 2).

The present position is not much improved, despite initiatives such as ‘Sing Up” and
the Voices Foundation, demonstrating the power of singing in schools. A thorough review
of music training for teachers of young children highlighted the importance of positive
perceptions of music self-identity and self-efficacy. It emphasised the need for these to be
encouraged and supported throughout a teacher’s continuous professional development,
beginning with initial teacher education [13] (Digby 2020, (p. 6)).

However, in a recent article, [14] Welch et al. (2020) lament the current situation,
particularly in early years education, attributing the unequal access to music education
to limited pedagogical experience of early years’ teachers. One suggestion they made for
overcoming this lack of pedagogical experience in generalist teachers is effective, class-
based mentoring by specialist music educators (p. 9). They also suggest partnership
between music specialists and early years colleagues in ‘close-to-practice research’ [15]
(Wyse, Brown, Oliver, & Poblete, 2018) and the incorporation of the principles of effective
music pedagogy when working with young children (p. 10).

There is a body of work that highlights the need to provide non-specialists with
effective long-term training and support to develop their music skills, subject knowledge
and confidence (e.g., [16] Barrett, Zhukov & Welch, 2019; [17] Bautista, Toh and Wong,
2016; [18] Holden & Button 2006; [14] Welch 2020). This concern is not unique to England
or indeed the UK. Similar concerns were raised in Australia (again, Barrett, Zhukov &
Welch, 2019), Indonesia ([19] Julia, Hakim & Fadilah, 2019), the USA, Namibia, Ireland and
South Africa ([20] Russell-Bowie, 2009)

Several studies have consistently found that teachers with little or no music back-
ground are (not surprisingly) less confident and uncomfortable in teaching music (e.g., [9]
Hallam et al., 2009; [21] Hennessy, 2017; [10] Mills, 1989; [22] Poulter & Cook, 2020). They
are thus less likely to be able to provide high quality musical experiences and might even
pass down their own discomfort and fear of music [23] (Siebenaler, 2006).

Recent studies suggest that effective mentoring and induction may improve teachers’
job satisfaction and thus retention ([24] See et al. (2020); [25] Allen & Sims, 2017; [26]
DeAngleis, Wall & Che, 2013; [27] Glazerman & Seifullah, 2013; [28] Gold, 1987; [29]
Ronfeldt & McQueen, 2017), and this could be particularly important in a subject area where
there may be less confidence. [16] Barrett, Zhukov & Welch’s (2019) study of Australian
teachers suggests that a collaborative approach to workplace mentoring for generalist
teachers can help strengthen music provision in early childhood education. This study
adopts such an approach, helping to address the gap between research and practice ([30]
Glushankof (2007)) and exploring the potential for collaboration between teachers and
music specialists. It aims to develop ‘knowledge for use’ to improve musical experience
and learning, [31] (Young 2016), with trainers, specialists and teachers looking not only
at the ‘what’ of teaching—such as the new Model Music Curriculum—>but also the ‘how’
of teaching those skills ([32] Bremmer, 2015). This paper presents an evaluation of the
professional development training of 54 non-specialist primary teachers who participated
in a large randomised controlled trial (RCT) of the First Thing Music (FTM) intervention,
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adopting a Kodaly-inspired approach to music. The trial was conducted in the north of
England. Although the trial was funded, (by the Education Endowment Foundation and
the Royal Society for the Arts), to test the impact of FTM on young children’s outcomes,
the focus of this paper is on the collaborative approach to mentoring in the professional
development of non-specialist teachers. The evaluation activities and findings presented in
this paper were not part of the RCT study or its implementation and process evaluation
and were not conducted with input from the EEF, but this study focuses on the group of
teachers who participated in the RCT trial. While the RCT trial was mainly focused on
pupil outcomes (as this was what the project was funded for), a large part of the FTM
intervention involved the training, mentoring and regular support of generalist teachers.
This aspect of the intervention should not be ignored as it has huge implications for teacher
development. Any improvement in children’s outcomes can only come about if teachers
have the knowledge and understanding of music, the pedagogical skills and the confidence
to deliver it.

The training programme itself was delivered through partnership with the British
Kodaly Academy (BKA), the Tees Valley Music Service (TVMS) and the Sheffield Music
Hub. The BKA developed the teaching modules and the pedagogical approach to the
training, while the TVMS and the Sheffield Music Hub provided the mentors who were, in
turn, trained to support teachers in the school.

2. Background to the Kodaly Approach

The Kodaly approach on which FTM is based is described by [5] Hanson (2003) as “a
sequential process, by which (a culture’s folk) songs and active, authentic singing games
are implemented to teach rhythm, melody, harmony, form, timbre, texture, and expression,
in addition to the skills of singing, listening, moving, reading and writing notation, and the
analysis of music (p. 7)”.

Although it was developed by Zoltan Kodaly, (1882-1967) in his native Hungary, it
used the ‘solfege’ technique created in England by Sarah Glover and developed by John
Curwen [33] (Landis 1972). It should be noted that FTM uses the term ‘Kodaly” to describe
a Kodaly-inspired approach which also incorporates theories of Dalcroze [34] (Choksy
1981)—internalizing musical patterns through movement. The Kodély approach has an
international appeal, with well-established research and practice both in America [35]
(Houlahan and Tacka 2016), and Australia, (the Kodaly Music Education Institute of Aus-
tralia), as well as in Spain. The British Kodéaly Academy is affiliated with the International
Kodaly Society and runs courses to support and promote quality music education in
the UK.

The approach developed for FTM was chosen for simplicity and accessibility, being
low-cost, involving no instruments, and designed to be delivered by generalist teachers
during curriculum hours. Importantly, it made no assumptions of previous musical
knowledge, taking the trainees through the same steps that they would follow with their
classes—everything to be experienced and embodied.

Most Kodaly music sessions in previous studies have been delivered by music special-
ists, and while there have been studies evaluating the impact of the Kodaly approach to
music on young children’s learning and developmental outcomes, no studies have actually
evaluated the use of this approach for training non-specialist teachers. And, as far as we
know, prior to the EEF trial, there have been no studies that evaluated the impact of the
Kodaly trained non-specialist teachers on pupil outcomes. Our study is the first to do both.

3. The Model of Teacher Training Delivery

The teacher training programme in this study was developed based on the Kodaly’s
philosophy to music, which emphasises intuitive interactive learning. One core principle
of Kodaly is that it should be taught in a logical and sequential manner. The techniques
engage learners in singing, body movement and group exercises. Teachers were trained in
the way they would teach the children following the core principles of Kodaly. In other
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words, the trainers model for the teachers how the music lessons would look, and teachers,
in turn, model the singing and the movement for the children. It is well established that
modelling is one of the most powerful teaching and learning strategies ([36] Bassanezi,
1994; [37] Cruess, Cruess and Steinert 2008; [38] Muijs and Reynolds, 2017).

In order to facilitate training on a Kodaly-inspired approach, BKA trainers devel-
oped a printable Resources Pack, containing an introduction, and 30 songs and rhymes
arranged in incremental progression (see Appendix C), with explanations of how the
underlying pedagogical theory could be applied. This was augmented by recordings of
the training sessions themselves, all made available on a password-protected website,
(https:/ /firstthingmusic.co.uk/) accessed from 30 November 2018. No instruments or
equipment were necessary.

The teachers’ physical experience of sound, movement and voicing laid the founda-
tions for the development of musical skills and use of notation, which they in turn could
deliver to the children in their own classrooms. The underlying philosophy—Preparation;
Presentation; Practise’—meant that everything was “prepared’ or introduced over time as
physical experience, before ‘presentation” as a conscious cognitive concept, (i.e., giving
something a name, e.g., ‘beat’, a very brief process). This would then be followed with
plenty of “practise” of the use of the concept in creative ways. Critically, this applied as
much to the teachers who went through this experiential process themselves as it would
later to the children, with the same incremental progression being mirrored in the class-
room stage by stage. For example, if we were looking at creating a sense of a steady beat,
typically with a child’s experience of being rocked or bounced preceding the developing
control of movement in the upper and then lower body ([39] (Greenhalgh 2014, (p. 34)); [40]
(Forrai, 1988)) then the trainers used the songs of the repertoire to give a similar sequence
of experiences to the teachers. The sequential progression was central to the training and
was reflected in the unfolding content of each session.

Training of Teachers

It should be noted that the EEF/RSA trial and the study presented in this paper were
conducted in 2018/19 before the COVID-19 pandemic. All the FTM training was ‘in-person’
during that time. The lead trainers were both well-established tutors from the British
Koddly Academy. Figure 1 shows the teacher training delivery model.

Figure 1. Training delivery.

The training was practical, consisting of one whole day in mid-September, plus one 3-h
session for each of six half-terms over the academic year. All participants came together for
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the first full day, but the 3-h sessions were often repeated in up to three optional locations
to accommodate the wide regional spread of the participating schools—Teesside, the North
East and Sheffield. In addition, each teacher was assigned a music practitioner/mentor,
who spent weeks 1 and 3 of delivery visiting the school on a daily basis, leading the 15
min sessions at first, but gradually handing over the session leadership role to the teachers
themselves as they gained confidence. After these intensive early weeks, the practitioners
continued to support the teachers, but began reducing the contact time to one visit or
phone call per week as necessary; sometimes more or less as required.

The profile of the group ranged from newly qualified teachers to those with three
decades of teaching experience. Four of the 54 were male. Generally, the group sessions
were held in an informal circle, enabling participants to take an active role in the songs
and games, whilst simultaneously learning about the pedagogical approach of the Kodély-
based activities. After the introductory full day on how to prepare experiences of steady
beat for the children, the following half days covered:

e  Making beat conscious;

e  Experiencing rhythm;

e  Making rhythm conscious and how to physically represent and visualise this, leading
to analogical notation, (e.g., 1 large figure for a quarter note/crotchet and 2 smaller
co-joined figures for eighth notes/quavers);

e  Pitch matching—singing in tune;

e  Pitch shape and melodic contour—introducing simple pitch notation.

At the end of the trial, all the teachers came together for a celebration event where
feedback was collected from them about the success and challenges in delivering this
model of teacher training.

The music sessions in schools were to be delivered every day for 15 min over the
academic year. This paper reports only the results of the CPD evaluation, which collected
data on the teachers’ observed and reported self-efficacy, competence and teaching practice,
as well as the perceived impact on children’s behavioural and learning outcomes.

4. Aims

Although the FTM trial was to test the impact of this Kodaly-inspired approach to
music on children’s outcomes, this paper presents a study conducted separately from the
RCT trial, particularly focused on the model of training, which uses the Kodaly-inspired
pedagogy as described above. This approach to training involves the collaboration of a
number of stakeholder partnerships. This kind of partnership between music specialists
and teachers in ‘close-to-practice research’ [15] (Wyse, et al., 2018), has been suggested
as an effective way to overcome the lack of pedagogical skills among generalist teachers.
The aim of this paper is, therefore, to evaluate the feasibility of this kind of partnership
in training non-specialist primary teachers in delivering the Kodaly-inspired approach to
music in a typical classroom setting, and the result of this training on teacher outcomes. As
this was the first time that such a model of training has been used with the Kodaly-inspired
approach, we think it would be useful to identify some of the challenges and barriers to
delivering the training.

Research questions:

1. How feasible is a collaborative partnership with music specialists in delivering
Kodaly-inspired music training to generalist teachers?

2. Does this kind of training appeal to schools, teachers and trainers?

3. What are the challenges and barriers to delivering this model of training?

4. To what extent is the Kodaly-inspired approach to training associated with improve-
ment in teachers’ confidence and competence in delivery of music sessions and their
attitude towards music?

5. What is the perceived impact on young children’s learning and developmental out-
comes?
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5. Method

The First Thing Music training was designed as part of a two-armed randomised
controlled trial (RCT) where 108 teachers across 55 schools were randomised to First Thing
Music (the treatment group, n = 54) or a business-as-usual control, (n = 54) to test the
impact of the Kodaly-inspired approach to music on Year One (aged 5-6 years) children’s
academic and behavioural outcomes. For this paper we report the findings from the process
evaluation, which documents the training of 54 non-specialist teachers in delivering music,
and the reported impact on both teacher and pupil outcomes.

The data for the process evaluation was collected using a combination of strategies,
including a pre-post survey (Appendix A), observation records from mentors, written
feedback from teachers and headteachers, focus group feedback from teachers and school
leaders and a reflective journal.

The questionnaire for the survey was designed by members of the FTM team, con-
sisting of 12 items across four domains measured using 5-point Likert-type scales from
Strongly Agree to Strongly Disagree, looking at the teachers’ self-assessment of their per-
sonal musicality, how they saw the place of music in the classroom, attitudes to teaching
music and workload and, lastly, attitudes to curriculum and testing in a music education
context. All the teachers taking part in the training completed the survey on arrival on the
first training day (n = 54), and the teachers were asked to repeat the process with identical

‘post project’ surveys, (n = 47). Analysis was performed on only the 41 teachers who

completed both pre- and post-surveys. Categorical data from the surveys were analysed
using odds ratios to see if teachers had become more or less positive in their perceptions
of their musical competence after the intervention. We calculated the odds of teachers
answering “strongly agree” and “agree” before and after the intervention. Odds ratios
are calculated by dividing the after-intervention results by the results before intervention,
giving the odds of how likely teachers are to report they agree or strongly agree with each
of the items after the intervention.

Observational data by mentors who supported the teachers in the delivery of the
programme were collected as weekly logs, producing a series of external points of reference
throughout the formative process. The logs document the progress of the teachers assigned
to that particular mentor.

Teachers and headteachers also provided written feedback at mid-point in the trial. In
addition, verbal feedback from focus groups with teachers and school leaders was collated
by an independent evaluator on the last training day of the project.

Fourteen teachers provided further insight into the effect on their teaching practice
and pedagogy in their reflective journals. These journals were voluntary and were only
required for those that wished to complete extra assignments to qualify for the accredited
BKA Foundation Level Certificate.

6. Findings
6.1. Is the Collaborative Partnership with Music Specialists a Feasible Approach to Delivering
Music Training?

This study was the result of a collaboration between several stakeholders, leading to
the development of practical modules for training teachers in music and music specialists in
mentoring skills. The question is whether this collaborative partnership is feasible. The fact
that music specialists were able to develop a working syllabus from scratch, successfully
train teachers to deliver the programme in schools, that teachers felt supported and that
the programme was well received is evidence of the feasibility of this partnership. It is
an example of the potential of such collaboration in providing diverse opportunities for
professional musicians, music education organisations and schools to work together to
support teachers in music education. As the descriptive data in 6.4 show, this approach
was deemed to be not only feasible but also an effective way to introduce music experience
to teachers with accompanying Kodaly-inspired pedagogy. This supports the findings
of [16] Barrett, Zhukov and Welch’s (2019) research, in their evaluation of the workplace
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mentoring of generalist teachers in early childhood education settings in Australia. It
also confirms the claims by [15] Wyse et al. (2018) of the value of this kind of partnership
in a ‘close-to-practice research’ as an effective way to develop pedagogical skills among
generalist teachers.

6.2. What Do Teachers, Schools and Trainers Think of the Collaborative Koddly-Inspired Approach
to Training?

Teachers received regular support in their own settings from specialist mentors. The
Kodély-inspired approach, involving repetition of song/rhyme repertoire, helped to embed
learning, as did the layering of games within each item. The First Thing Music Resource Pack
plus the website videos developed by the music specialists supported teachers throughout
their training. Teachers reported that the informal support and camaraderie through
regular shared professional development sessions had been an important factor in helping
to develop their confidence. This echoes the effects of the interactive songs and games
in supporting the learning within the classes of children. All the teachers thought the
intervention model was effective in developing their own music skills. The training did
not require special equipment or instruments and might therefore be attractive to schools
where the budget is tight. The playful approach also helped to develop a more positive
teacher—class relationship, thus facilitating classroom management. In addition, teachers
reported enjoying the music sessions (See Section 6.4).

The regular support of trained mentors with knowledge and expertise in this Kodaly-
inspired approach was crucial in providing that initial handholding on which the initially
less confident teachers could rely. The participatory training where teachers and trainers
together practised the songs and movements along with their colleagues helped build
up that confidence. Trainers modelled how the songs were to be introduced, so teachers
could also model and lead the singing and actions in class. This chimes with research
on teaching and learning, which has consistently found role modelling to be an effective
strategy (e.g., [38] Muijs and Reynolds 2017). All this has implications for in-service teacher
training, school mentoring and induction programmes and the continuing professional
development of teachers, not only in music teaching, but also in the wider curriculum.

6.3. What Are the Challenges and Barriers to Delivering This Model of Training?

Not all teachers found that the pace of the training suited them, especially when there
were gaps between the CPD and the chance to deliver content in the classroom—a “little
and often” would have been preferred. Lack of leadership support, timetabling priorities
such as phonics and maths and staff absences and turnover were other barriers. However,
these kinds of barriers are not specific to the approach of training itself. Some teachers felt
that some of the difficulties experienced were because the training was introduced as a
‘one class at a time” intervention, interrupting the flow of normal shared activities within
year groups. They suggested that a whole-school approach might be better.

6.4. Is There Any Relationship Between Training and Teacher Outcomes
6.4.1. Development of Teacher Musicality

Teachers reported observable benefits to their own practice and their ability to teach
music to their classes. Of particular significance is the development of teachers’ knowledge
and understanding in delivering music lessons. Teachers had also developed confidence
and self-efficacy in teaching children through singing and movement, and development in
their musicality.

All teachers reported that they enjoyed listening to music before and after the inter-
vention (Table 1). This is not surprising. However, comparing teachers’ responses before
and after the training, there were obvious positive changes in teachers’ musicality. They
were now almost six times more likely to sing to themselves often and three times more
likely to report having a good sense of rhythm than before. After the training, teachers
were over four times more likely than before to report greater confidence in performing
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music in front of other people. A common theme that came up frequently was the progress
teachers made in building their confidence in delivering music to their children. Feedback
from teachers suggested that some struggled to find the confidence to sing in front of others
earlier in the project. For example, one reflected in their journal:

I was a bit apprehensive at first, but actually I think I was just over-thinking it.
Journal Teacher 1

Another teacher also reflected on how the training had empowered them in their
confidence in delivering music:

The project has inspired non-musical teachers to feel confident to deliver music within
their settings which is a huge positive for the world of primary education. Having taken
part in the First Thing Music project, I would highly recommend this approach to be
used within schools, enabling all children to see themselves as ‘musicians’ regardless of
ability and experience.

Journal Teacher 7

Observations from the FTM team also noted the teachers’ developing reactions to the
activities and their growing confidence. As the teachers relaxed and began to concentrate
on the games, their confidence grew. Below are some examples of observations from the
FTM research assistant:

Some teachers quite reluctant in the warm-up—"I can’t do this”; I don’t know what I'm
doing!” or shy when stamping or jumping—little enthusiasm. This tended to ease when
teachers worked together more, e.g., when pairing up and trying to ‘break record’, or
working on ‘Queen Queen Caroline’ in a group.

Enjoying the training, laughing, smiling at mistakes; becoming more confidence as
training continues.

As the year progressed, and the training covered the difference between beat and
rhythm and how to notate simple rhythmic patterns, there were some real ‘light bulb
moments’, as observed by the research assistant:

More than half originally said they expected you have to be musical to read music, and this
reduced to none after the activity with the te-te ta. (This refers to activities that moved from
physical representation of the number of sounds on a beat, using teams of children and
floor spots, to simple analogical notation. Password-protected examples are on the training
website: https/firstthingmusic.co.uk/rhythm-people/-Password available on request).

Table 1. Proportion of teachers agreeing with the statements before and after the training.

Teachers” Musicality Agree  Not Agree Odds Ratio
I enjoy listening to music
Before 100 0
After 100 0 0
I often sing to myself
Before 78.1 21.9
After 95.1 4.8 5.6
T'have a good sense of rhythm
Before 70.7 29.3
After 87.8 12.2 2.98
I am confident to perform music in front of other people
Before 19.6. 80.4
After 51.2 48.8 4.3
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6.4.2. Development of Teachers” Music Practice in the Classroom

The teachers’ practices in the classroom have also seen positive changes (Table 2).

Table 2. Proportion of teachers who agreed with each of the statements before and after the training.

Teachers’ Music Practice in the Classroom Agree  Not Agree Odds Ratio

My normal teaching practice does not incorporate
singing with my class.

Before 29.2 70.8
After 9.8 90.2 *-3.8

I'am happier using a pre-recorded music lesson than
leading a music lesson myself.

Before 68.3 317

After 39.0 61.0 —3.4
Music can be a useful behavioural tool in the classroom

Before 75.6 244

After 85.4 14.6 1.1
I'have a strong understanding of how to teach music to

my class.
Before 14.6 85.4
After 73.2 26.8 15.98

* Negative signs indicate teachers were more likely to disagree with the statement after than before.

The biggest improvement was seen in the teachers” knowledge of teaching music.
Teachers were now almost 16 times more likely than before to report a strong understanding
of teaching music. This has implications for initial teacher training and also for professional
development. To illustrate, we have an extract from a teachers’ journal where they said:

Ower the course of the First Thing Music project, I feel that I have developed my own
skills in teaching and inspiring a love and understanding of Music education and how it
can be taught through a process which is joyful and fun for the children. I believe strongly
that the children in my class have come on a journey with me which has helped us to
develop a secure grounding in life long, transferable musical skills.

Journal Teacher 5

Most teachers were grateful to the project for developing their deeper understanding
of how to teach music in KS1, with some quite moving testimonies about the realisation
that they could understand music in a new way themselves:

A stave of music appeared on the screen with traditional graphic notation and I could
hear it clearly inside my head! I learnt to read graphic notation, in the traditional way
as a child when learning to play the violin. During this process I was never encouraged
to imagine what the music would sound like in my head, before “squeaking” it out
on my instrument. This flash of inspiration made it clear how the Koddly(-inspired)
method/approach prepares the learner for actually reading music, like we learn to read
texts.

Journal Teacher 2

The mentor observation logs also recorded that teachers were making much progress,
and by the end of the project, all had covered beat and rhythm as well as the use of notation.
Of the 54 teachers, 28 had moved on to pitch by the third term.

To illustrate, we document the progress made by two teachers, as observed by their
mentor. The teacher in School B had less confident children to begin with, but by the end
of the week, the children were participating fully, and the teacher showed confidence in
leading the songs in the second week. By the end of the Spring term, the mentor noted that
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both children and their teacher had made good progress, working on items 11-13, (Engine
Engine, Listen Listen and Apple Tree) in the repertoire (see Appendix C).

In School C, all the teaching assistants were fully involved in all the sessions, working
with the staff and children as a large team. By the end of the Spring term, the teacher
had covered items 13-15, (Apple Tree, Mary Ann and Hot Cross Buns) in a week, and the
children had secured the beat and the rhythm, showing the ability to internalise. Teacher C
was then able to move quickly to work on notation for these songs, including the addition
of a ‘rest’, and some of the more complicated group games, such as the jump’ in Hot
Cross Buns and the hand drum/passing apples in Apple Tree. As an example, one mentor
reported this:

Seeing the development in the class teachers, some from a quiet and unsecure place to
now leading and writing an end of year sharing story involving many of the singing
games—just fabulous!

Mentor M

Extracts from teachers’ reflective journals provide clues as to how this was achieved.
For example, one teacher noted how the support of their mentor enabled them to make the
progress from Week 1 to Week 30.

Week 1: What have I been signed up for? I am not a musical person and I have spent a
whole day this week singing. I don’t know where to start. I am so pleased that we have a
mentor coming in for a week so that she can show me what I actually need to do.

Week2: This doesn’t seem so bad after all. I'm not sure I see where this is going, but I can
deliver it to the children and they really enjoy doing music every morning. The focus is
on the steady beat and some of them are really getting it.

Week 22: Mentor came in this week-It's now got to the point where I feel like we are
just showing her what we have been up to. 1 feel much more confident singing in front
of all of the children and even our mentor coming in doesn’t bother me anymore. I've
come to a realisation that I enjoy singing with the children and it doesn’t matter if I am
pitch-perfect, they just laugh it off with me. They love singing and now I actually love
singing.

Week 30: I introduced ‘Charlie over the ocean’ to the children today and the pure delight
in their faces was lovely to see. I found that my foot was keeping the beat and when 1
discussed this with the children, they could explain to me exactly what I was doing. It’s
amazing to think that they have come so far since September with the language they not
only know but understand. It isn’t only the children that have come so far; I feel like my
understanding of how to teach early music and my passion to do so has improved also.

Journal Teacher 1
Another teacher reflected in their journal:

As a teacher, I believe I have covered the music curriculum in greater depth this year. The
support from my mentor, and the training sessions have given me the confidence and
the vocabulary to ensure clear progression has been made, and the children are not only
achieving, but are completely engaged in their learning. I hope to continue to use my
training in subsequent years to ensure effective music teaching.

The range of ability in the cohort is vast, with some children working well below age
related expectation. However, this intervention provided appropriate challenge and
support for all involved. It was amazing to see that specific children who are working at
EYFS level are able to access the same lesson as their peers, with one child in particular
excelling and becoming one of the more able in music.

Journal Teacher 13, Male

Positive improvements were also made in teachers’ self-efficacy and confidence. Teach-
ers were less likely to say that they did not incorporate music in their class. They were
also less likely to want to use pre-recorded music, suggesting that they were now happier
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leading the music session themselves. This is an indication of teachers’ growing confidence
and self-efficacy. Teachers’ reflections in their journals also provide evidence of these
changes:

The programme has been inspirational to myself, as a Year 1 teacher and my Teaching
Assistant—yboth with a lack of musical ability. It has also been extremely encouraging
when other members of staff pass on comments when working with the class, regarding
their good listening skills, confidence, timing, good behaviour and positive attitude. I
must also mention that the support given during the half termly sessions with the research
team and the regular mentor support visits to school helped to alleviate my apprehension
with delivering the programme.

Journal Teacher 4

I felt very under-confident and reluctant at the beginning of the process, and actually fely
[sic] disappointed that my colleague hadn’t been chosen for the project—now I'm going
to lead Kodily sessions for all of KS1 next year.

Journal Teacher 3
Headteachers also reported changes in their staff’s confidence in delivering music:

I have observed both classes in a session which I found very exciting. All children were
on task and both members of staff delivered the sessions with confidence.

Headteacher 2

These findings concur with those of many previous studies showing how modelling,
reflecting and acting was crucial in developing teachers’ confidence and pedagogical
knowledge (e.g., [37] Cruess, Cruess & Steinert, 2008, [21] Hennessy 2017; [22] Poulter and
Cook, 2019).

Although teachers were less certain about music as a behavioural tool in the context
of the survey (Table 2), several teachers reported an improvement in the children’s punc-
tuality and enthusiasm within the classroom, and this led to many commenting on the
improvements that they had seen in behaviour. One teacher reported less behavioural
incidents over the last year compared to the previous three years. Others reported how
children were now better at turn taking and listening.

An earlier study [41] (See and Ibbotson, 2018) of the Kodaly-inspired approach sug-
gests impact on children’s social, emotional and behavioural development, showing an
effect size of +0.71. This was a small, randomized study where children’s outcomes were
measured using the Early Learning Developmental Goals (ELGs) set out in the National
Curriculum. One possible reason for the divergent findings could be that the current
study was based on teacher observation, and children’s behavioural outcomes were not
monitored and measured to register progress. It is also possible that previous studies
reporting positive effects of music on behaviour were typically conducted on children with
autism and other socio-emotional and behavioural difficulties where music may be an
effective intervention. Therefore, it is not surprising that no obvious changes in behaviour
were observed among the majority of children. In any case, a large systematic review of
experimental studies on the impact of music as a behavioural therapy has shown mixed
results [42] (See and Kokotsaki, 2016). Future research, therefore, could look at the impact
on the behavioural and learning outcomes of subgroups of children, such as children with
special educational needs, those whose first language is not English as well as children
in receipt of free school meals (i.e., those who would normally not have access to private
music lessons).

6.4.3. Teachers’ Attitudes to Teaching Music

The collaborative training programme has helped in the development of teachers’
attitude to teaching music, many of whom started with a lot of apprehension and uncer-
tainty. Teachers were more likely (2.4 times) to disagree that music does not make teaching
enjoyable after the training than when they first started (Table 3). Teachers were slightly
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more positive about being part of the research project at the end of the trial than at the
beginning.

Table 3. Pre-post comparison of teachers’ attitudes to teaching music.

Teachers’ Attitude to Teaching Music Agree  Not Agree  Odds Ratio
Musical activity does not make teaching more enjoyable
Before 29.3 70.7
After 14.6 85.4 —24
Delighted to be involved in research
Before 73.2 26.8
After 80.4 19.6 15

The written feedback and journal reflections from teachers show that teachers had
enjoyed singing and were looking forward to more of the sessions:

We've thoroughly enjoyed our singing this term and are looking forward to more in the
new year.

Written feedback Teacher 4

This is, without a doubt, my favourite part of the day. And what’s even better is that it’s
the children’s favourite part too. It’s so nice to see the children learn through play, as they
should, without numbers and targets to reach.

Journal Teacher 8

Feedback from focus group discussions echoed similar sentiments, where teachers
said that the music sessions had brought ‘enrichment’, ‘enjoyment” and ‘pleasure’ to the
school day. This aligns with one of the core principles of the Kodaly philosophy, which is
that there should be pleasure in learning music. To this end, the strategy adopted in this
study can be said to have achieved this.

The positive change in teachers’ attitude to music could be the result of a number
of factors. For example, the regular mentor and peer support and the opportunity to
work in groups with peers who, like themselves, were at first rather diffident, meant that
they became less worried or afraid of making mistakes. There is also the opportunity to
reflect—all this may have contributed to this change in attitude. It is also the case that the
songs introduced were simple and easy to learn—teachers did not feel that they needed a
‘musical background’ to be able to teach the music sessions.

6.4.4. Teachers’ Perception of Music in the Curriculum

The survey results show there was a slight, positive shift in teachers’ view of music as
a core activity in the curriculum (Table 4). However, teachers were less sure if music has
positive impact on children’s attainment at KS1.

Table 4. Proportion of teachers who agreed with each of the statements before and after the training.

Agree  Disagree  Odds Ratio

I do not see music as a core activity in the
national curriculum

Before 29.2 70.8
After 122 87.8 -1.07
I think that music helps to improve children’s scores in
KS1 tests.
Before 31.7 68.3
After 415 58.5 1.5
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While teachers were very positive about the impact of the training on their own skills
and knowledge in delivering music, they were less sure about its impact on children’s
learning and its relevance to the curriculum. However, feedback from school leaders at
the Evaluation Day discussions shows that some head teachers recognised the potential
in Kodaly (i.e., this Kodaly-inspired approach to teaching music) in speech and language
development and children’s oracy. They saw this as a way to ‘push on the national
curriculum’. They said that they would like to see the curriculum broaden and take into
greater account the simple enjoyment of the school day in order to improve learning
in speech and language. Several teachers reported noticing improvements in children’s
fluency and expression when reading.

There have been several advocates for the Kodaly-inspired approach to teaching to be
integrated into the school curriculum. Some have even gone so far as to argue that music
should be at the heart of the curriculum, a core subject used as a basis for education [34]
(Chosky et al. (2001). Scott (2009) [43] explained how the collaborative inquiry stance of
Kodaly-inspired music education can be applied to the classroom across the curriculum
where the instructional sequences and materials associated with the ideas of Kodaly may
be valuable guides for instruction. In the Kodaly-inspired approach, teachers model the
learning behaviour, and children learn through active engagement with teachers and their
peers in a collaborative learning environment.

Previous studies have suggested that integrating music in the curriculum can facilitate
learning, but only for primary school aged children. Some have shown positive effects on
children’s reading (e.g., [44] Bryant 2013; [45] Cochran 2009; [46] Lyons 2009; [47] Peters
2011; [48] Register et al., 2007; [49] Walton 2013) and maths ([50] An 2013; [51] Courey et al.,
2012).

Some felt that the professional development of the project had ‘left a legacy” of an
increased value of music within their schools. They expressed that they had been inspired
to continue music beyond the project as a result of taking part in First Thing Music, whilst
others felt that this had opened up a new passion for them:

First Thing Music has certainly given me a passion for music and teaching early music I
never imagined I'd have.

Journal Teacher 1

I can see that the children are really enjoying the sessions and they were fun for me to
join in with them—think they enjoyed that too. I have also noticed that the children
are growing in confidence when singing both together and individually and skills like
their rhythm and pulse are also improving. I am a huge believer in the impact of
music/song/rhythm on other areas of the curriculum and a child’s development.

Headteacher 3
The following comment from a headteacher in the northeast highlighted a revival of
interest in the potential benefits of music practice in the school curriculum:

I have really enjoyed participating in the First thing music over this term. This is

something we used to do a lot of a few years ago and reminded me of some of our key

music practice we’ve had in the past that we need to revisit and on a more regular

basis—uwe are looking at this.

Headteacher 3

In another comment, a headteacher from a Middlesbrough school commented on how
the music sessions had benefitted staff and pupils, especially those with special educational
needs and those with behavioural issues, as well as those for whom English is not their
first language:

Having attended a session this term I feel the following sums up my opinions:

The sessions are well planned and engaging

Children are actively engaged despite any barrier they present, e.g., EAL (English as an
additional language), SEND, (special educational needs), or behavioural issues
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The opportunities for rhythm and patterns including dynamics are ripe

The structure of the sessions are sequential, stimulating and present opportunities for
interleaved learning that benefits all children

T would love to attend more and more sessions and roll it out across my year 1 team

I feel the staff, children and any volunteers are benefiting greatly by the active learning of
core songs, language development and musical opportunities

Headteacher 4

6.5. Perceived Impact on Children’s Outcomes

Although the paper is about teacher development and its impact on teachers, the
effect on children’s outcomes should not be ignored. Here, we report only on teachers’
observations of the impact on children’s outcomes. The impact evaluation of the RCT will
be reported elsewhere. At the time of writing, the results of the impact evaluation are not
yet available.

6.5.1. Improvement in Children’s Confidence

In their mid-point feedback, focus groups and journals, teachers reflected on the effect
of the music sessions on the children in their classes. A common theme that came up very
often was the improvement in children’s confidence and self-esteem. This was repeated so
many times by teachers, mentors and headteachers. Comments such as, “It makes them
feel worth listening to”, and “They don’t normally have the confidence to raise their hand
in maths, but now they do—after music” were heard during the November training day.
Children were more ready to follow instructions and "have a go”:

The confidence of the children has improved greatly when singing and has also encouraged
others with behavioural and social interaction difficulties to participate and end the project
confident and happy to sing in front of others without concern. Children had opportunities
to focus on their listening skills, develop their social interactions with others and also
communicate their ideas in a concise way supported by their own experience evidence.

Journal Teacher 7

It was particularly heartening to hear that the music intervention had also made a big
impact on children with special educational needs. Several teachers pointed out that the
music sessions had a levelling effect—where very confident children might ‘take a step
back’” and be ‘a team member rather than a team leader’. The high achievers seemed to
benefit from this access to group work—appearing to be more focused and enjoying the
team work:

From the observations and from feedback and discussions with the intervention staff, we
all felt that the children had become more used to taking turns and choosing different
partners to those that they would usually choose. I noticed that the children were
encouraged to make eye contact which was especially helpful for those children who
find this difficult. One child who is normally very shy and extremely quiet, beamed
throughout the session as it gave her the opportunity to find her voice. In both classes I
saw the children really listening to the instructions which were required for each activity.

Headteacher 2

6.5.2. Perceived Impact on Children’s Language Development

Teachers reported marked development in children’s vocabulary, particularly among
EAL (English as an additional language) children:

Working in a multilingual school with children from many nationalities and various

levels of English, the First Thing music programme has been a brilliant way to get all

the children involved. So far I have had two entirely non- English speaking children

join my class and one of them had never even been to a school setting before. At first he

used to cry and scream at having to come to school, wouldn't sit down on the carpet and
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definitely wouldn't join in with social times such as playtime or lunch with the other
children but gradually he would come and sit at the back of the hall during our music
and then (with a little encouragement from my TA) he joined the circle. After a short
while he was willing to join in with our welcome song and then he was the postman with
‘Early in the Morning’, which he did on his own! He now comes into the hall along with
the others and participates with the others despite having no English. As for classroom
behaviour, he is still struggling to sit and listen to stories and he’ll wriggle etc but if I
sing his name or sing an instruction he will turn and correct himself! This is an absolute
difference to when he first arrived.

Journal Teacher 9

The Evaluation Day discussions yielded an account from a headteacher who felt
that the daily music sessions had been invaluable in their school. They explained that
their school community was 77% EAL, with many of their pupils coming from a Roma
background. The School Leadership Team had noted improvements in fluency, writing
skills, thythm and hand-eye coordination. It was felt that the music had assisted these
children in “putting language into context” and improved their ability to infer:

The music subject lead and I went in to see the First Thing Music session on Friday
and were really impressed with how it is going—confidence, concentration, social skills,
speaking and listening skills, musicality, enjoyment were all evident.

Headteacher 1

Teachers also observed improvements in children’s fluency, expression in reading and
literacy:

With one child in particular who has speech and language issues, I have seen a great

improvement. Before the First Thing Music project, the child was very hesitant to speak

but he now joins in class discussions, shares answers and news and has clearer speech.

This has been a wonderful development and huge achievement for this child.

Journal Teacher 11

The children have a great understanding of music and can keep the steady beat, rhythm,
change pitch and volume. They are even able to read music which is amazing. The
children in my class performed better in the Year 1 Phonics Screening test than the
control group. My class had a 91% pass rate whereas the control group had a 82% pass
rate. Both classes have received the same teaching of phonics, the same scheme followed
(Letters and Sounds) and the same resources used.

Journal Teacher 11

Previous studies have reported positive effects of music in general on pre-school chil-
dren’s creativity [52] (Duncan, 2007), spatial-temporal ability [53] (Gromko and Poorman
1998), 1Q scores [54] (Kaviani et al., 2014; [55] (Nering, 2002) and reading and language [56]
(Harris, 2011; Myant et la., 2008). For primary school children, positive effects were re-
ported for speech (e.g., [57] Frangois et al. 2013; [58] Moreno et al., 2009), brain development
(e.g., [59] Degé et al., 2014, [60] Olson, 2010; [1] Schellenberg 2004; [61] Schlaug et al., 2005),
academic outcomes (e.g., [62] Harris, 2008; [63] Piro and Ortiz, 2009) and other cognitive
skills (e.g., [64] Costa-Giomi, 1999; [65] Roden et al., 2014). However, the evidence is not
conclusive, primarily because much research in this area has been weak and mostly based
on teachers’ reports.

While the benefits of music on children’s learning have been widely acknowledged,
the impact specific to the Koddly-inspired music education has not been robustly evaluated.
One very early study compared two groups of children, one group receiving the Kodaly
music instruction and another acting as control [66] (Hurwitz et al., 1975). The study
reported that the children in the experimental group performed significantly better than
the children in the control group on standardised reading tests. This was a small study
consisting of 40 non-randomised children. Comparison children were from two different
schools.
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See and Ibbotson (2018) [41] conducted a small, randomised control study where 56
pre-school children were individually randomised into treatment and control conditions.
The results showed that Kodaly-trained children outperformed the control children in
number skills and spatial concepts after one term of exposure to the intervention. Gains in
literacy (reading and writing) were only seen after two terms of exposure. These small-scale
studies can only provide tentative answers. Larger-scale, more robust studies are needed
to confirm the impact on children’s academic outcomes. A systematic review including 17
studies that evaluated the impact of music found that the only promising approaches with
e positive effects on very young children’s cognitive development were the Kindermusik,
Orff and Kodaly methods [42] (See and Kokotsaki, 2015).

6.5.3. Perceived Impact on Children’s Disposition for Learning

Schools reported positive developments in a number of aspects in children’s disposi-
tion for learning. Teachers, for example, commented on how the music sessions had helped
to ensure consistent behaviour for learning. They were more attentive and confident. Chil-
dren who normally would not speak were now volunteering to speak. The music sessions
were also seen as an equaliser where all children could join in, suggest ideas and perform.
The perceived impacts included improved teamwork and cooperation, turn-taking and
reduced incidents of misbehaviour. The teachers mentioned that punctuality had improved
at the start of the school day and school drop-offs were easier, as the children appeared
more willing to learn:

Children were happy and excited to come into school and start the day with singing.
Developing this positive mind-set can only be constructive in supporting all learning
and well-being.

Journal Teacher 13

Kodaly inspired music has given the children confidence to perform amongst their peers

and unites them in the fun of music. No matter how they enter school, in the morning,

once the singing starts their attitude changes and any negative emotions disappear.
Journal Teacher 12

Headteachers also reported observing a range of pupil outcomes as a result of joining
in with the music activity:

Having attended a couple of sessions it felt wonderful to be a part of the programme with
a class of our Y1 children. I really enjoyed the games and the children sang really well. I
think this kind of activity is having an impact as the children appear to be listening more
attentively. Many children are able to keep a “steady beat” which I know will impact on
many areas of the curriculum.

Headteacher 5

The children are participating more with all aspects of the music and learning. Confidence
is developing and I am particularly impressed with levels of focus and concentration
which is transferring to other sessions.

Headteacher 7
I have attended a number of music sessions over the term with squirrel class. 1 have

noticed a real improvement in terms of their understanding of beat and also engagement
of some of the harder to reach children.

Headteacher 8
Positive feedback was also received from parents and Ofsted inspectors:

OFSTED Inspector X visited—was impressed that 5 yr old children were reading musical
notation, as was a parent who was assessing local private education options, and changed
their mind on the spot!

Journal Teacher 6
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One parent had this to say:

R never really settled into school well and would often cling to me when dropping off. It
is only since R started the First Thing Music that she’s been looking forward to arriving
to school and doing some singing.

7. Conclusions

This study has shown that the collaborative partnership with stakeholders has worked
in supporting the delivery of the training for non-specialists in schools, which has led to the
development of teachers’ skills, knowledge, self-efficacy and musicality. This has, in turn,
contributed to children’s enjoyment of music and the development of their learning accord-
ing to teachers’ and headteachers’ reports. The findings from this study are promising. It
shows that this collaborative approach to delivering training to non-specialist teachers is
feasible and has proved to be very appealing to schools and music hubs, (which saw this as
an investment in enhancing appreciation of value of their music services to schools in the
future). For the BKA, the training represented an opportunity to broaden the access to its
structured, sequential approach to learning musicianship through singing and movement
and to incorporate contributions from other methodologies such as Dalcroze.

In summary, the findings of this study based on teacher perceptions could be repre-
sented as below, in Figure 2:

Development of teacher training
modules and resources (e.g., videos)

A 4

Teacher training
Mentor support

4

Figure 2. Synthesis of findings, based on teacher perceptions.

There were limitations to this study, as it was running alongside an RCT. This meant
that participants generally had to work separately from their colleagues in school to avoid

‘cross contamination’ of effects in the impact evaluation. Developments since has enabled

year group colleagues within a school to work together, which seems to be opening new
possibilities and increasing the ‘take-up” and effect of the training. It would be interesting to
compare the findings of this study with future evaluations of the training, without the need
for separate intervention and control groups.While the model of teacher training using
the Kodaly-inspired principles to music appears to work with early years primary school
teachers and children, it may not be as useful for older primary or secondary teachers.
This has never been tested, so perhaps the next phase could be the development of new
modules for training teachers in the upper primary and secondary schools.
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Since the end of the trial, the delivery team has worked on the professional develop-
ment model in response to the continued enthusiasm from participating schools. A hybrid
model combining online and in-person training has been developed to enable teachers to
continue to be trained and supported during the pandemic. There has also been a lot of
interest from initial teacher training specialists. This training model could be developed as
a core approach for all teacher training.

One of the biggest challenges to delivery was fitting the 15-minute music sessions
into an already crowded timetable. On the other hand, some teachers felt that focus could
be achieved more quickly through ‘singing rather than shouting’, also making progress
through other required elements of the curriculum more achievable. Certainly, any school
wishing to introduce this form of teacher development needs to ensure that they have strong
leadership support to provide the flexible time and space for music sessions. Whether this
should be ‘first thing’ in the school day or not requires further investigation.

Two important lessons were learnt that could help to address the challenges of wider
delivery with the currently musically under-skilled workforce. First, at the teacher pro-
fessional development level, teachers needed to have the knowledge and confidence to
be able to deliver the intervention in their own settings. This Kodaly-inspired approach
to music training, and working in partnership with music specialists, has shown to be a
promising way to provide that knowledge and confidence to generalist teachers. Teach-
ers in this study remarked on the importance of regular meetings, support and practical
sharing with colleagues. Simply being given an introduction to some resources was not
enough. A chance to try things out within a practical forum, having regular feedback and
the opportunity to try musical games out together before introducing them to a class of
children were all important in developing that confidence.

Second, this new model of teacher training using the Kodély-inspired approach can be
developed to provide a practical way for music specialist mentors to share the foundations
of music education with non-specialists. One key factor in the success of this approach is
the expertise of the training team from the BKA. Music specialist mentors had gained an
enormous amount from being part of a team that was learning "on the job’, developing their
own pedagogy through this embodied approach and also discovering ways of supporting
teachers and students at the post-graduate level.

Finally, we would like to add that while the findings of the process evaluation provided
interesting insight into the challenges, benefits and perceived impact on teachers’ and
children’s learning experiences, they should be interpreted with caution as they are based
on participants’ self-reports and observations. Nevertheless, important lessons can be learnt
from the process, which suggest wider implications for the professional development of
teachers, teacher—pupil relationship and job satisfaction—all of which have important
policy implications for teacher training and retention, as well as for children’s experience
in school.
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Appendix A

£ 9O

[First Thivg musid

First Thing Music — Teacher Baseline Questionnaire

Thark you for taking part in the First Thing Music Programme. As part of our evaluation, we are interested in teacher's
experience, confidence and atitudes about music.

The aim of this quesSionnaire is to encourage you to reflect upon your musicality, prior experience of teaching music, and
affitdes. The survey vill take around 8 minutes to complete:

The survey is strictly confidential. The collection of this data is for research and reporting purposes only. Once collected, the
data will be kept on secure databases and all personal identifiers will be removed. By completing this survey, you are
consenting to take part in this research. If you would lie to withdraw your consent at a later date, or if you have any questions
about the survey, please email

Thank you for reading this.

Lindsay Ibbotson, Project Lead.

Name:
School:
Strongly Agree | Agree Neither Disagree Strongly
agree nor disagree
disagree

Section A - per I musi

1.1 enjoy listening to music.

2.1 often sing to myself, (perhaps when I'm alone/when no-
one is listening).

3.1 have a good sense of rhythm, (enjoy dancing,
clapping/tapping to music).

4.1 am confident to perform music in front of other people,
(as part of a group, or individually).

Section B — music in the classroom

5. My normal teaching practice does not incorporate singing
‘with my class.

6. 1 am happier using 3 pre-recorded music lesson than
leading a music lesson myself.

7. Music can be a useful behavioural tool in the classroom.
8. I have a strong understanding of how to teach music to my
class.

Section C— Attitude to

9. I do not feel that musical activity makes my teaching more

10. | am delighted to be involved in this research project.
Section D — Attitude to curriculum &

11. 1 do not see music as a core activity in the national
curriculum.

12. 1 think that music helps to improve children’s scores in
KS1 tests.

Please list any academic music qualifications you hold (GCSE; A-Level, Degree):
Please list any music grades you hold:

Are you involved in any musical activities outside work?

Figure A1l. Teacher Self-Assessment Survey.
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Appendix B. Teacher Training Package-Further Details/Examples

TRAINING DAY WITH FIRST THING MUSIC TEAM AND PRIMARY TEACHERS

11t September 2018

Session One: MUSICAL SKILL BUILDING IN EARLY YEARS

Why we have chosen the songs in the pack?
How to teach the songs in the pack — trainers lead five activities from the pack

Join together for Learning of the final two songs and a listening activity

Recall of all ten songs — from words/from humming/what’s the next line? Etc

Timings
9.30am | Welcome and Introduction to the First Thing Music Team
9.45 Warm- up with singing
10.00
11.00 Coffee
11.20 Choosing appropriate Repertoire —
e Helping children to sing in tune
.
L]
12.15pm | Why Music? — Discussion
12.45 Lunch
1.45 Working in groups with the First Thing Music Mentors.
e Introductions/play name game
e Mentors to lead three of the songs.
2.30
3.00 Quiz time - in teams with Mentors
L]
3.15 Round up/auestions/final comments.

Figure A2. Schedule for the initial training day.

Table Al. Content for CPD October 2018—The ‘Lego” Approach—Lindsay Ibbotson & Zoe Greenhalgh.

Content

Notes

Introduction Theme of day—The Lego Approach or
How to make the most of some basic materials/recycle/build a
new game... .

The most basic components of music begin with

. Beat
. Rhythm
° Pitch

For this term, our main focus will be on ‘beat’—developing a
shared sense of the musical ‘heartbeat’ underlying all the songs
and rhymes that we are using. This does not mean that we will
not pick up on things such as dynamics, (louder/quieter) or
tempo (faster/slower) as they occur, but the fundamental
quality of music involves that thing that makes us tap our toes
along with the music!

What can we make using this particular part of the lego set?

Surgery session—A large circle of 30-ish people, led by
Zoe/Lindsay, discussing experiences, both positive and
negative that have arisen over early weeks of the project.
Examine any issues, and then split into groups with relevant
music practitioners or specialists on subject.

Everyone has now had at least one week of daily music sessions
in their classrooms and some experience of leading their own
sessions (at least for a couple of days).

e When sessions were being led by the specialists from FTM,
what observations did class teachers make about how the
children responded?

e  How did it feel to be taking over?

e How are the children engaging with the musical activities?

New song—See the Candle Light (?)

Learn new song—(currently an extra, just for seasonal use, but
later to teach concept of the ‘rest” over the beat); incorporate in
workshop below.
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Table A1. Cont.

Content

Notes

Exploring the ‘Lego” aspect of a Kodaly-inspired approach in
more depth ...

Three stages interweaving throughout the ‘fabric” of the
activities:

e  Preparation

° Presentation

. Practice

At this stage, everything we are doing is about the Preparation
stage, helping the children to ‘feel” and experience a particular
aspect of music (in this case, ‘beat’) BEFORE introducing the
underlying concept formally.

You do not necessarily need loads of new toys in the box—you
can be endlessly creative with very little.

Pedagogically, this means that learning can be about concepts
and creativity rather than ticking off lists of material used.
Musical behaviour is playful and being playful increases the
chance that everyone will be enjoying themselves. When
children are feeling happy and secure, this is likely to support
the learning process.

. Social interaction—listening, being heard, understanding
about ‘taking turns’, taking pleasure in being synchronised
with the group.

e Trying out new skills as part of a game, in a safe
environment—singing, moving on a beat, using gross and
fine motor skills.

e Getting instant feedback within the game, speeding up the
process.

e  Developing evaluation skills—e.g., Did we all finish
‘together” or ‘nearly together’? Was that a speaking voice
or a singing voice? Were we faster or slower that time?

e Group motivation and support—Can we get this ‘just
right'?

. Creativity—once the basics are learned, the teacher can
encourage the children to contribute their ideas around the
game.

Workshop

Group work, with each group undertaking to find new, creative
ways of playing with two songs from the currently available
repertoire.

Share afterwards, with demonstrations.

Pick out aspects of the games which correlate with the six points
above.

There is always more than one way to play games with this
material. It is almost like playing with Lego—the bricks will
take deconstructing and reconstructing many times. The main
thing for the teacher is to understand the underlying concept
that we're practising, and to keep 10 min of playing ‘on track’
with this in mind.

Appendix C. Extract from the Introductory Pack and the 30-Item Repertoire List
See Also 87910 RESOURCE FILE_Layout 1
Kodaly-based musical pedagogy is built on the following sequence:

Preparation:

Just sing and play the games! The children will be subconsciously experiencing
music and will be building a song bank from which concepts can be introduced later. The
preparation stage can take a long time but is a crucial stage in ensuring that the child
understands. Just like learning to read, the child catches the language before reading it.

e Presentation:

This happens only when the children are secure with a particular aspect of the
activities—then is the time to give the concept a name!

e Practise:

Open to a lifetime of creative uses of a skill—e.g., ‘feeling the beat’; counting people
in to the beginning of a phrase or song; being able to identify whether a piece of music is in
3:4 or 4:4; making up dance steps or lyrics to the music, etc.
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First Thing Music : Repertoire list (2018/19)

Number [ Title Song/Rhyme | Concept
1 Swing Me Over the s Beat
Water
2 | Copy Cat S Beat
3 | Touch Your Shoulders S Beat (Rhythm
4 Ickle Ockle, Bluebottle S Beat (Rhythm) Dynamics
S Feet Feel R B&R
6 Early in the Morning S Beat & Tempo
7 Sally Go Round the Sun S Beat & Dynamics
8 1234 R B (Phrasing) (& R)
9 | Queen Queen Caroline R B (& R) Phrasing
10 Jack Be Nimble S & chant Beat
11| Engine Engine No 9 R B&R
12 Listen Listen S B&R
13 | Apple Tree S B & R (Pitch)
14 Mary Anne S B & R (Pitch)
15 Hot Cross Buns S B&R
(Pitch - not m-s-i)
16 | Rain is falling down s B&R
(Pitch - not m-s-i)
17 Mix a Pancake s B & R (Pitch)
18 Row Boys Row S B & R (Pitch)
19 | Bow Wow Wow s B&R
(Pitch - not m-s-i)
20 | Pease Pudding Hot 5 B & R (Pitch)
21 | Doggie Doggie S Pitch Matching
22 | Here | Come s Pitch Matching
23 | Charlie over the Ocean S Pitch Matching
24 | Who's that Tapping? S PM/Melodic Shape
25 | Andy Pandy S Melodic Shape
26 Jack in the Box S Melodic Shape
27 Hi Lo Chickalo S ___Melodic Shape
28 Cuckoo Cherry Tree S Melodic Shape : So/Mi
29 No Robbers out today S Melodic Shape - So/Mi
30 [/ 1, MeOMy! S Melodic Shape : So/Mi

Figure A3. The 30-Item Repertoire List.
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Abstract: The GeomBot is a drawing robot that combines the well-known strengths and opportunities
offered by Scratch with those of Papert’s original robotic drawing-turtle. In this study we look at the
GeomBot as a physical programmable artifact around which action research with a group of teachers
and a researcher was carried out with the aim of designing, implementing and discussing geometry
activities for primary school classes. The aim of this article is to investigate teachers’ positioning
and perspectives with respect to the activities and the educational environment emerging around
the Geombot in the action research. The action research meetings between September 2018 and June
2019 included nine primary school teachers from seven different Italian schools, who met regularly
with the first author. After the design and experimentation sessions, in June 2019, the teachers shared
their experiences during a final meeting and group discussion guided by the first author. The data
collected from the teachers were analyzed using cultural categories from the Semiotic Systems of
Cultural Signification, theorized by the Theory of Objectification, to identify the most significant
features defining the teachers’ perspectives and identity. The seven emergent features cover teachers’
positioning with respect to: forms of rationality and language and languages: sensuous cognition and
the use of ideal and material semiotic resources; accepted teaching practices, problems and situations;
mathematical knowledge; the conception of the student; social interaction and forms of rationality;
ethical issues; technology.

Keywords: action research; drawing robot; GeomBot; geometry teaching; scratch-based programming

1. Introduction: The GeomBot as an Artifact for the Teaching and Learning of Geometry

This study lies at the crossroads of using artifacts in mathematics teaching and learning, embodied
cognition in mathematics and action research. At their meeting point lies the artifact in focus: a drawing
robot called the GeomBot, that was specifically designed and constructed by two of the authors for the
teaching and learning of geometry at primary school.

There is a long tradition in mathematics education research concerning the implementation
of material artifacts for mathematics teaching-learning activities in the classroom (e.g., [1]). In our
opinion, a turning point in the study of the role of artifacts in processes of teaching and learning
mathematics has been marked by research concerning semiotics. Indeed, the link between the
use of artifacts and mathematical teaching and learning was established when studies in semiotics
acknowledged what Arzarello [2] calls outer enlargement. He refers to Vygotskian sociocultural theories
in mathematics education that allowed for the broadening of the notion of sign beyond Fregean
classical semiotics to include gestures, objects, tools, linguistic devices etc. Among the most important
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examples of outer enlargement are Arzarello’s semiotic bundle [2], Bartolini Bussi and Mariotti’s Theory
of Semiotic Mediation [1], and Radford’s Theory of Objectification [3]. Using artifacts in mathematical
activities entails a multimodal approach to cognition that intertwines senses, emotions, material objects,
bodily movements and the conceptual realm. Therefore, in order to fully understand where to position
these in students’ learning, we need to connect semiotic approaches with theories of embodied cognition
in mathematics [4].

The GeomBot, the specific artifact introduced to the teachers in the action research activities
we analyze in this study, together with the programming language used to give it commands from
a computer, intertwines physical and digital modes of activity. On the one hand, the unique set
of characteristics of the GeomBot, explicitly designed for the teaching of geometry, are new to the
literature, as we will discuss. On the other hand, such characteristics make designing and implementing
didactical activities with the GeomBot a potentially rich and novel experience even for teachers who
have previously used digital artifacts in their classrooms, even other robots (we note that according
to the definition proposed by Calmet, Hirtzig and Wilgenbus [5], a robot should contain sensors;
the current prototype of the GeomBot does not have sensors, although they could easily be added.
We choose to still refer to the GeomBot as a robot similarly to what is done in educational research.).

As we will point out in the next section, while there has been quite a bit of research on learning
mathematics by programming physical or digital artifacts that respond to commands, much less
attention has been paid to the teachers’ perspective and to how their sensitivity towards specific
design features of an artifact like the GeomBot may develop through many months of action research.
Therefore, we chose to focus this study on how the GeomBot’s design may shape teachers’ interactions,
identifying the most significant features that they noticed during an action research project that lasted
10 months long and involved nine primary school teachers and one researcher.

We will present our study as follows. Section 2 has two subsections: in Section 2.1 the empirical
background is described, in Section 2.2 we outline the theoretical framework, and we present our
research question; in Section 3 we describe materials and methods of our research; in Section 4 we
present our results, organized in seven features, in order to answer to our research question; finally,
Section 5 concludes the work reviewing the key points in the Discussion, and in Section 6 we present
limitations and future perspectives of our work.

2. Empirical Background and Theoretical Foundation

To properly contextualize the GeomBot, we first present the empirical context related to
programmable physical artifacts along with a brief presentation of the literature in mathematics
education related to their study, so as to identify our potential contribution. Next, we present the
theoretical foundations that we will refer to from Section 3 onwards, both for the description of the
GeomBot’s design and for the analysis of the data collected during the project. The research question,
formulated with respect to these foundations, concludes Section 2.

2.1. Empirical Background

GeomBot’s ancestor is Papert’s drawing turtle shown in Figure 1. Papert saw his drawing
turtle and the Logo environment used to program it as a microworld, an informal environment in
which knowledge, applied to a specific discipline (in our case geometry), is incorporated. In this
way, the objects and the modes of mediation of the microworld offer the user a direct encounter with
the underlying mathematical objects. In many cases the interaction between the student and the
microworld occurs in the school setting, and the role of the teacher is key, especially in the design of
the activities.
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Figure 1. Papert’s drawing turtle that was programmed using Logo; a screenshot from the YouTube
video available at: https://youtu.be/BTd3N50j2jk.

Numerous studies in the 80s and 90s inspired by Papert’s pioneering work [6,7] suggest educational
benefits of learning geometry through Logo and Logo-based computer software [8-14]. This literature
includes case studies about how the programming of Papert’s robotic turtle can enhance the learning of
mathematics, especially in the context of special education—e.g., [15,16]. More recently, studies have
been carried out with young learners (ages 4-7) programming digital toys such as the Bee-bot,
a very simple version of the original Logo robot turtle—e.g., [17-20]. These studies suggest that the
experience of programming a robot that leaves a visible trace (we note that the Bee-bot does not
have a marker-holder, but the teacher can “follow it” with a marker, to leave the trace of its path on
paper, as was done in [21]) as it moves can be very powerful in fostering young students’ productions
of narratives and a rich variety of written and verbal signs—e.g., [21,22]. These experiences can be
exploited by the teacher to foster and enhance mathematical learning. Indeed, in previous studies that
focused specifically on achieving the transfer of learning from the Logo environment to Euclidean
Geometry the role of the teacher has been recognized as fundamental—e.g., [14]. Moreover, being able
to see the code in the form of blocks, as offered in Scratch or ScratchMaths, affords new representations
(along with the drawings) of the geometrical objects and fosters further learning opportunities [23].
Benton, Hoyles, Kalas and Noss [23] identified a strong relationship between learning to program and
learning to express mathematical ideas through programming in older students (ages 9-11).

In spite of Papert’s original idea and in spite of the line of research outlined above, most of the
activities with robots proposed in classrooms currently aim at introducing “programming” or “coding”
per se, and the robots end up being “little more than toys made to drive to and fro or side to side
without really providing an opportunity for any scientific exploration and learning” [24]. We believe
that this is in part due to the fact that these robotic toys are not designed with an explicit intention for
them to become tools for mathematical learning, in which coding is not introduced per se (we note
that an acritical use of the word “coding”, can hide some too simplistic ideas of what computational
thinking and computer science education are; to deepen this delicate issue, from the perspective of
computer science education, we recommend reading [25]), but as a canvas for expressing mathematical
ideas, such as algorithms, equations, as well as geometrical properties of a figure. Furthermore, in spite
of the acknowledgement of the key role of the teacher, to the best of our knowledge, there seem to
be many more studies related to the students’ learning than to teachers’ perspectives on didactical
practices in mathematics enhanced by physical programmable artifacts. Though studies like that of
Reich-Stiebert, Eyssel and Khanlari [26,27] provide a focus on the teachers’ point of view in using
robots in teaching and learning, these are not contextualized in the field of mathematics education.

To sum up, our study should provide contributions in two directions. First, the design of the
GeomBot itself should stand out as an example of a physical programmable artifact explicitly for the
teaching and learning of geometry that combines the well-known potential of Papert’s turtle with the
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benefits of visual block programming languages. Second, the study contributes to bridging the gap in
the literature on teachers’ perspectives in approaching a new artifact such as the GeomBot.

2.2. Theoretical Foundation and Research Question

This study intertwines different dimensions embedded in a specific theoretical perspective. We will
follow a sociocultural and historical approach drawing upon the Theory of Objectification [3] to look
at the implementation of processes of mathematical thinking and learning fostered by using a drawing
robot and the teachers’ noticing of specific features of their work with this drawing robot.

2.2.1. Theory of Objectification and Sensuous Cognition

The Theory of Objectification is one of the most solid and acknowledged theoretical stances in
mathematics education. Based on Vygotsky’s and Leont’ev Cultural Historical Activity Theory [28,29],
the Theory of Objectification goes beyond rationalist or individualist views of cognition reconciling
the subjective and the objective, the sensual and the conceptual, the ideal and material. Cognition,
revisited from a non-mentalist standpoint, is conceived as a sociocultural and historical practice,
namely a praxis cogitans. Radford points out that “thinking is considered to be a mediated reflection
in accordance with the form or mode of the activity of individuals” [3] (p. 218, emphasis in original).
Conceptual objects, thinking, learning and meaning in mathematics are intertwined in reflexive
mediated activity.

e  Activity refers to the individual and social agency towards shared goals, significant problems,
operations, labor etc.

e  Reflexivity refers to the dialectical movement of the individual consciousness between his personal
thinking, interpretations, emotions and feelings, perceptions and cultural-historical, marked by
symbolic superstructures—in the terminology of the Theory of Objectification, Semiotic Systems of
Cultural Signification [3]—that include systems of beliefs, systems of truth, forms of rationality,
methods of inquiry, acceptable forms of knowledge, social rules, epistemology and ontology of
mathematics etc. [3].

e Mediation refers to the role of artifacts in carrying out the praxis cogitans. In a Vygotskian
sense, they are constitutive and consubstantial to thinking since they allow us to carry out
activity. They are not mere aids to thinking but they shape the socio-cultural space, the Territory of
Artifactual Thought [3] in which cognition occurs. They include a wide arsenal of semiotic resources
ranging from material objects, gestures and bodily movements to icons, diagrams, natural language
and symbolic language. The territory of Artifactual Thought molds the way we act according to
the cultural and historical meanings they condense and are endowed with.

Learning is a specific praxis cogitans that Radford [3] terms a process of objectification. In its
etymological meaning it refers to the process that allows the student to notice, find and encounter the
cultural object. The artifacts that accomplish the objectification processes are called semiotic means of
objectification [30] and they cover the whole range of ideal and material resources mentioned above.
In Radford’s [30] (p. 41, emphasis in original) words:

“These objects, tools, linguistic devices, and signs that individuals intentionally use in social
meaning-making processes to achieve a stable form of awareness, to make apparent their intentions,
and to carry out their actions to attain the goal of their activities, I call semiotic means of objectification.”

The Theory of Objectification can be set into the strand of embodied cognition in mathematics—for
an overview we refer the reader to [4]. Radford [4,31,32], resorting to a dialectic materialistic stance,
conceives embodiment as a sensuous cognition, that is, a multimodal sentient form of responding to
the world sprouting from cultural and historical activity. Cultural and historical activity intertwines,
in sensuous cognition, senses, feelings, materiality, and the conceptual realm. The multimodality of
the individual’s response intertwines the manifold possibilities of human perceptions (sight, touch,
sensorimotor activity, feelings) with the modes of activity realized by the variety of semiotic means of
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objectification that cover the whole spectrum of human experiences, ideal and material, sensual and
conceptual, subjective and objective.

The materiality of cognition is not something subsumed in the mind to acquire the nature of
a concept, but the material is consubstantial to the conceptual. Senses, feelings, materiality and
the conceptual realm culturally and socially develop into what [31] terms “highly sensitive cultural
objects—theoreticians” [31] (p. 353, emphasis in original), in which the material and the ideal are tuned
into the objectification of mathematical generality. The multimodal nature of cognition allows us to
outline levels of generality [30] at which the student objectifies the mathematical concept. The level of
generality specifies the blending of ideal and material in the process of objectification, according to the
artifacts that realize the process of objectification:

e Factual generalization—characterized by perception, feelings, movement, spatial and temporal elements
of the students” physical environment—is accounted for mainly by gestures, bodily movements,
material objects and deictic and generative use of natural language.

o Contextual generalization intertwines material perception, movement and feelings with a new
perceptual field in which emergent objects are detached from mediated sensory perception.
Students start introducing more ideal semiotic means of objectification, such as new linguistic
terms, natural language and the first elements of symbolic language.

o Insymbolic generalizations, perception is no longer embedded or related to a concrete space-time
context but in a new abstract and relational “space” where mathematical activity is carried out
mainly by symbolic language.

2.2.2. Teachers” Action Research as a Process of Subjectification

The Theory of Objectification offers an effective lens to interpret teachers’ collaboration [33];
it allows for the broadening of the notion of Community of Practice [34] that is a cornerstone in the
action research experience. In particular, we want to analyze the teachers’ positionings and perspectives
with respect to technology and geometrical teaching and learning as they engage in collaborative
activities with the drawing robot. We look at such a positioning through the lens of subjectification [35],
the counterpart of objectification, related to the production of subjectivities as they engage in the
reflexive mediated activity. If objectification pertains to the process of knowing, subjectification pertains
to the process of becoming, that is, the changes and development of the individual. The Theory of
Objectification outlines a dialectical co-production between individuals and their cultural and historical
reality. Radford [35] (p. 43) conceives the individual as:

“[ ... Janentity in flux, in perpetual becoming—an entity who, through practical activity (like play)
is continuously inscribing herself in the social world and, in doing so, she is continuously produced
and co-producing herself within the limits and possibilities of her culture.”

We would like to point out two fundamental features mentioned in the above quotation that
define both the production of subjectivities (subjectification) and its entangled counterpart, that is,
the production of knowledge (objectification): agency and the cultural-historical context. Agency and the
cultural-historical context also live in a dialectical relationship where they continuously co-produce
themselves. The cultural-historical context defines who we are, how we conceive of ourselves and how
others conceive of us, the “fabric of our subjectivity” [35] (p. 46), the space, the constraints and the
forms of our agentic maneuvering. This generative capacity of culture is termed by Radford [35] as
being. If, on the one hand, we are existentially determined and generated by our cultural-historical
context, on the other hand we hold a reflexive relationship with our cultural context, which means
that “we react agentically to such a context” [35] (p. 4). Being materialized by the individual’s deeds is
termed by Radford [35] a process of becoming.

As we mentioned in the previous section, the cultural-historical context unfolds as a
symbolic superstructure, the Semiotic Systems of Cultural Signification: a network of distinctive traits that
makes up the fabric of a culture and its society. They emerge from individuals’ reflective activity and
they amount to dynamic systems, which are at the basis of a society’s modes of meaning production.
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Radford [3,35] singles out some of the fundamental Semiotic Systems of Cultural Signification
that characterize mathematical thinking and learning. For the scope of our study we have focused on:

mathematical knowledge: geometry

language and languages: multimodality and semiotic resources
accepted teaching practices, problems and situations
conception of the student: affection, modes of learning

forms of rationality: sensuous cognition

social interaction

ethics

TOmMEON® R

the role of technology in mathematical thinking and learning;:

We are interested in analyzing subjectification as the critical positioning of the teachers involved in
the action research as they discover new possibilities of moving, acting, feeling, perceiving, and thinking
in the educational socio-cultural space that develops around the use of the drawing robot.

2.2.3. Research Question

In this study we address the following research question:

How do teachers position themselves with respect to the educational space emerging from
designing and implementing classroom activities with the GeomBot?

In particular, what is the teachers’ positioning with respect to the role of the GeomBot in
fostering students” affective engagement, social interaction, cognition, geometrical knowledge and
teaching practices?

3. Material and Methods

This section is comprised of several parts: in the first we present the participants; in the second
a presentation of the study design is given; in the third we describe the design of the physical
programmable artifact we consider, the GeomBot, outlining its potential to realize mathematics
generalization as a form of sensuous cognition; in the fourth we present the implementations details of
the action research around the GeomBot; and in the fifth we introduce the data collected.

3.1. Partecipants

Nine primary school teachers from the Group of Research and Experimentation in Mathematics
Education of the Department of Mathematics (GRSDM) of the University of Pisa participated in this
action research project, together with the first author of the paper, a mathematics education researcher.
All the teachers had been members of the GRSDM for at least two years and had signed informed
consent forms for all research carried out within their collaboration with the University. Moreover,
many of the schools in which these teachers work have specific informed consent forms approved
by their administration, which are signed each year by the parents of the students in their classes.
In this paper we only include images from classrooms where such consent forms had been signed.
The nine participants, all female, were from 7 different schools; and two pairs of them, Monica and
Lynn, and Corinna and Lisa, worked at the same primary school building but at different grade
levels (all teachers’ names used in this paper are pseudonyms). All the participants were experienced
teachers: they had been teaching in primary schools for between 10 and 35 years, though not all
of them had been teaching mathematics for their whole career. Finally, five of the teachers were
used to using interactive white boards regularly (Monica, Lynn, Fiona, Mary and Rebecca) and
three of them had in previous cycles (so not with the children involved in this project) worked with
robots such as the Bee-bot or the Pro-bot (Lynn, Fiona and Mary). The teaching habits of the nine
teachers in this study were well-known to the researcher involved in the meetings with the teachers,
because she had conducted other mathematics education projects with these teachers over the past
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three years. The teachers’ teaching habits in geometry involved the use of paper-and-pencil approaches,
frequently accompanied by other physical experiences like paper folding or painting, and sometimes
(though rarely) an interactive dynamic geometry applet.

3.2. Design of the Study

The data collected for this paper come from an action research project [36] that took place over
an entire academic year between September 2018 and June 2019 through the different phases that are
detailed in Section 3.4. The activities were carried out in the form of teachers’ collaboration within a
community of practice characterized by: a common domain of interest; social interaction between the
members of the community; and a common practice. We conceived practice as a mediated reflexive
activity realized with GeomBot. The purpose of such action research was to collaborate on the design,
implementation and discussion of activities for teaching geometry with the GeomBot in primary school
grades. All the teachers had been introduced to the GeomBot during the previous academic year and
some of them had even used it in their classes for some pilot activities. The group used an online
moodle platform to share information and materials. The experimental classes where the teachers
implemented the activities were chosen based on teachers’ availability and desire to participate,
and with a preference towards those with cases of students with mathematics learning difficulties.
Indeed, in each classroom in which the designed activities were implemented, there was at least one
student with some form of mathematical learning difficulty—either reported by the teachers or certified
in a clinical diagnosis of a specific learning disorder. These criteria also let us gather information on
inclusive aspects of teaching and learning with the GeomBot.

3.3. Materials

The GeomBot uses an Arduino chip to activate two independent stepper motors connected to
its wheels, which can be activated at the same or different speeds and in either direction, a buzzer,
and LED lights that signal the different commands as they are executed. A marker-holder allows a
marker to be placed between the wheels so that a trace mark is left on a sheet of paper (or whiteboard)
on the floor, as shown in Figure 2. Most physical parts of the GeomBot are designed using 3D modelling
software (SketchUp and OpenSCAD) and printed using a 3D printer. The wireless communicator
(lower left-hand side of Figure 2a) uses a serial port connection on stable frequencies that do not
interfere with one another when more than one robot is used in the same classroom. Finally, unlike other
rechargeable robots that stop in the middle of an activity and need to be recharged, the GeomBot uses
batteries that can be changed on the spot whenever they run down.

The following physical properties of the GeomBot’s design make evident how the robot physically
draws—a feature that can be exploited in multimodal activities entangling various geometrical
meanings with physical sensorial experiences. Rubber rings around its wheels touch the ground in
a small area (evoking a point); the drawing marker is inserted into a prism with a square base and
the drawing tip of the marker comes out exactly at the square’s center, touching the ground at the
midpoint between the points of contact between the wheels and the ground, which is also the pivot
point around which the GeomBot rotates in the basic “turn” commands (evoking the vertex of an
angle) (Figure 2b). These features are designed so that the GeomBot’s multimodality can be exploited
to foster the generation of signs in relation with the geometrical meanings of point, distance, and angle.
Moreover, the GeomBot can also be told to turn around one of its wheels (see the PIVOT commands in
Table 2), in which case the marker rotates around the wheel that does not move (fixed point) drawing a
circle or an arc (evoking the locus of points with a certain distance from a given fixed one).

So on the one hand, the physical properties mentioned above play a key role in materializing
thought. Firstly, we note that the term “material” introduced in the Theory of Objectification has to be
understood in the sense of dialectic materialism. Objects are not just lifeless “things”, instead they
are culturally related to the subject’s praxis cogitans that endows them always with new life. On the
other hand, we highlighted how the material properties of the GeomBot—intertwined with the ideal
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ones—are designed to foster cultural development of the student’s senses into theoreticians that allow
them to notice and become aware of geometric concepts. These are not given per se but they are a
cultural and historical way of perceiving, moving, feeling and thinking. Therefore, the design of the
physical properties of GeomBot accomplishes the unity of the sensual and conceptual, of the material
and ideal, of the subject and object.

RY |

Figure 2. (a) The GeomBot and its wifi transmitter to be connected to a computer; (b) back view of the
GeomBot showing the marker-holder with a marker touching the paper; (c) top view of the GeomBot
in action.

To program the GeomBot and make it move and draw, we designed command blocks in a
Scratch-based language (Tables 1 and 2). These command blocks are available in addition to Scratch’s
default set. The first set of blocks (Table 1) is the simplest, and is analogous to the commands that can
be given to simple robots like the Bee-bot through push buttons. This analogy allows for meanings
developed by many Italian students in preschool and kindergarten to be transferred to the GeomBot
context in first grade. Moreover, the fact that when talking to the GeomBot, the commands, which are
virtual blocks that can be manipulated on the screen, can foster contextual generalization: now sequences
of commands are objects that can be manipulated and talked about, allowing their relationships with
the movements and the drawn out figures to become more explicit and detached from immediate
sensory perception.

Table 1. First set of blocks designed for Grade 1 students.

Blocks Command What the GeomBot Does

PASSO T step forward moves 15 cm forward, flashes both LEDs green

step backward moves 15 cm backward, flashes both LEDs red

GIRO S& o . rotates 90° counterclockwise around the pen,
’ 90° turn counterclockwise flashes left LED blue
rotates 90° clockwise around the pen,
flashes right LED blue

GIRO D

&3

90° turn clockwise

Activities based on geometry can be designed to create the opportunity for students to gradually
discover and make use of increasingly complex commands (such as those included in Table 2) with
parameters that lead to new forms of movement and drawing. Indeed, these new commands can
be used to explore new and more general ways—up to pre-symbolic generalizations—to describe,
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notice and characterize the geometrical notions on which their teachers choose to focus during the
proposed activities.

Table 2. Additional blocks we have designed in the Scratch-based environment.

Blocks What the GeomBot Does
PASSO 1 — moves forward any number of cm (input from dropdown menu
or manual)

moves backward any number of cm
GIRO S/ €Il ° rotates counterclockwise around the pen any number of degrees
GO D E " rotates clockwise around the pen any number of degrees
PASSO TS cm moves forward or backward (1st parameter) any number of cm

(2nd parameter)

GIRO mm s rotates clockwise or counterclockwise (1st parameter) around the pen
any number of degrees (2nd parameter)

rotates counterclockwise around left wheel any number of degrees
PIVOT(ruota s) & " (there are 3 other PIVOT commands: the 4 commands allow rotations in
both directions and around either wheel)

ARCO m@ °* RAGGIC €129 cm moves along an arc clockwise or counterclockwise (1st parameter) of
any number of degrees (2nd parameter) and any radius (3rd parameter)

We now provide an example on how the GeomBot has the potential to realize multimodal reflexive
activities, thus including, in addition to the material properties of the artifact, ideal semiotic means of
objectification. This potentially allows students to gradually move to higher levels of generalizations,
towards what, in the light of the Theory of Objectification, we can call sensuous generalization. Let us
consider the sequence in Figure 3. The same sequence allows the drawing of any rectangle with one
fixed dimension (of 15 cm-“PASSO”), including a square (when the parameters of “PASSO with a
parameter” are set to 15 as shown). Focusing on semiotic characteristics of an activity with the GeomBot
leading, for example, to the execution of the programmed sequence in Figure 3a. The sequence contains
4 "PASSO” (step) commands and 4 “GIRO” (turn) commands, that correspond to the 4 sides and angles
of the drawn square (Figure 4b). While the turn commands are all the same—and not generalizable
because the commands with no parameters were chosen—the step commands are of two different
kinds and they are used in an alternating pattern. This corresponds to generalizability: what now
had been drawn out as a square, could become any rectangle with two sides of 15 cm and two sides of
different lengths, as long as the two parameters in the sequence are set to the same value. There is
an intricate interconnection between the meanings of the digital signs in the programmed sequence,
the physical signs produced by the GeomBot’s movement on the paper, and mathematical meanings,
which constitute a rich multimodal activity. Sensuous generalization is realized by moving back and
forth from factual to contextual generalizations, from tangible and digital; always pursuing the unity
of senses, feelings, the material and the conceptual. This potentially allows the student to live a unity
of senses, movement, feelings, the material and the conceptual.
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GIRO S/

GIRO D

- -
I' ‘ E

PASSO 1 R cm

PASSO | @ cm
a) b)

1

Figure 3. (a) GeomBot programming blocks (left) and a sequence for drawing any rectangle with one
set dimension, including a square; (b) the GeomBot executing the sequence on paper; (¢) drawing made.

a) b)

Figure 4. The “fan” artifact to highlight the “amount to turn” in two cases: (a) an external angle greater
than a right angle; (b) an external angle that is acute. This photo comes from a presentation that a
teacher Mary did during one of the monthly group sessions. Such choice suggests that the teacher felt
it was important to document and share this new “fan” artifact with colleagues.

3.4. Implementation of the Action Research around the GeomBot
The action research comprised three different situations:

(1) awhole-group session that was carried out once a month at the University;

(2) the implementations of the activities, that teachers conducted autonomously with their selected
classes between two consecutive monthly sessions;

(3) aconclusive whole-group session that was conducted by the first author. We now describe these
three situations.

3.4.1. The Monthly Group Sessions

The first author of this paper and the nine teachers met each month for three hours at the University.
During these sessions, the group worked both through collaborative design of the activities and through
discussions triggered by the teachers’ reports about the outcomes of their implementations. Specifically,
once a certain designed activity had been implemented by one of the teachers in the classroom,
this teacher would have 10 min at the next monthly session to share her results and observations with
the others. The end of each presentation was always followed by a period of free discussion. At the
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end of the whole action research experience, the group had produced 10 activities: some of them had
been implemented in the classrooms, while other activities, in line with the cyclic nature of action
research, were designed as variations or additions to activities that had been implemented.

3.4.2. The Experimental Phase between Two Consecutive Monthly Sessions

Between two consecutive meeting sessions at the University, some teachers implemented several
of the designed activities in their classrooms. During this intermediate phase, several discussions and
collaborative interactions occurred, always involving a pair of people—the researcher and one or two
teachers, unlike what happened during the monthly group sessions. Discussions and exchanges of
ideas between the researcher and the teachers occurred via email and focused on reaching an agreement
on certain details of the activities. The researcher focused on these communications, trying to outline
patterns and recurring themes among different teachers. In addition to the conversations involving
teachers and the researcher, interactions between teachers occurred as well, based on the affinity of
interests. These teachers’ interactions were assiduous and intensive. As an example, the two teachers
who teach in the same building, who both admitted to having a shared fear of technology, worked on
the activities themselves, meeting at school, as if they were students, before implementing them in
the classrooms.

3.4.3. The Conclusive Whole-Group Session

The last meeting of the action research experience took place in June 2019 at the University;
the nine teachers and the researcher were present. Unlike the other monthly sessions, the discussion at
this meeting was triggered by the researcher who had noticed some recurring themes raised in her
private sessions with teachers between the group sessions. More precisely, the discussion was initiated
by the researcher like this: “Most of you spoke about how the experience with the GeomBot led you
to change your ideas about the notion of angle, both as a mathematical concept and in terms of how
to teach it. Could we talk about this a bit more all together?” In the second part of the last session,
the teachers were invited to meet with those who had worked with the researcher on a different project
and share their experiences, using PowerPoint presentations if they wished.

3.5. Data Collected

In order to identify the teacher’s positioning with respect to the educational space reified by
the GeomBot, we collected various information. We include here the list of data on which we based
our analysis.

e  Materials prepared and used by the teachers to present their experience to the rest of the group
(slides, photos and short videos). These materials provide information both on what happened in
the classes and on what the teachers considered meaningful to report and share with the rest of
the group.

e The notes and the recordings collected during the discussions in the monthly sessions.
These documents provide information on thoughts, questions and proposals triggered by the
reports of colleagues about the implemented activities.

e  The emails exchanged between teachers and the researcher. These communications provide
information on the teachers’ questions, doubts and fears when they were preparing the
implementation of a certain activity in the classroom.

e  The email descriptions and mutual requests for support of the activities, exchanged among the
teachers during the experimental intermediate phases. These descriptions provide information on
the collaboration modalities carried out between the teachers with common interests when they
were preparing to face the implementation of certain activities in their classrooms.

e The notes and the recordings collected during the conclusive session. These documents allow us
to explore in depth and to better characterize the teachers’ perspective regarding the notion of
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“angle”—which was revealed to be a recurring theme among the whole action research experience
for each of the nine teachers involved.

Since teachers typically report on something new to them and to their way of teaching, we reckon
that the teachers’ subjectification understood as their positioning in the educational space is effective
to understand the impact of this distinct drawing robot on the teaching and learning of geometry in
primary school. We did not consider any of the data collected to be more relevant than any other:
all of it contributed to helping outline the teachers’ perspective. To analyze the data, we used a
thematic coding criterion based on the study’s theoretical framework. We matched the data collected
from the teachers with the network of symbolic superstructures that, according to Radford [3,35],
characterize mathematical thinking and learning. We present the results of this analysis in the
next section.

4. Results

In the following sections we describe the most significant positionings of the teachers that emerged
from the data analysis, categorized according to the networking of the Semiotic Systems of Cultural
Signification listed above (Section 2.2.2, list from A to H).

4.1. Feature 1 (Aspects B, E). Positioning with Respect to Forms of Rationality and Language and Languages:
Sensuous Cognition and the Use of Ideal and Material Semiotic Resources

The teachers were familiar with using the body in various mathematical learning activities
involving paper-and-pencil and, possibly, other physical artifacts; however, they commented on how
in the activities with the GeomBot using one’s body to imitate the robot’s movements or to pretend to
be the robot given a program was a key step in linking concrete signs (e.g., the drawn paths) to more
abstract signs (e.g., the sequences programmed in the Scratch-based environment). The nature of the
activities with the GeomBot fostered this in a way that was more natural than with other activities.
Monica and Lynn explicitly compared the activities with the GeomBot, which they described as a
“sort-of-digital tool”, with those they had experienced in previous years with dynamic geometry
applets (for a description of these activities see [37]): while use of the body could be fostered and
exploited by the teacher in the latter context, Lynn said that with the GeomBot “the body becomes
a natural and unavoidable link between the concrete and the abstract”. Moreover, the teachers took
advantage of the natural involvement of the body to enhance students’ learning by highlighting specific
gestures (like the action of opening arms and holding them parallel to the ground, with one pointing
in the original direction and one opening to the direction reached at the end of a programmed rotation)
or by designing new artifacts like an opening “fan” to place between students’ feet to highlight the
“amount to turn” (see Figure 4).

The teachers’ recognition of the role of the body when using GeomBot is a key feature in order to
consider it an artifact that realizes sensuous mathematical generalizations. A further strength that
emerges is that the Geombot truly combines the material and the ideal, because students are able
to move back and forth from the sensorimotor to the conceptual. This constitutes evidence that the
levels of generalization are not compartmentalized, as unfortunately can happen when students reach
higher levels of generality. Typically in algebra, we testify an “evaporation of meaning” [38] and
pseudostructural approaches [39] that lead students to use symbols unrelated to any mathematical
meaning. The use of other artifacts such as the opening of the arms and the “fan” (Figure 4) to objectify
the angles shows Geombot’s potential to attract other semiotic means of objectification.

4.2. Feature 2 (Aspect C). Positioning with Respect to Accepted Teaching Practices, Problems and Situations:
Solving Real-Life Problems

Teachers used the words “real-life problems” to describe the kinds of activities they had experienced
in their classrooms with the GeomBot, and they referred to “mathematical competence” (we note
that this terminology is coherent with that used in the documents by the Italian National Institute
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for Assessment of the Educational and Professional Development System (INVALSI) which writes
the Italian national assessments, inspired by the OECD competency framework; see, for example,
https://www.oecd.org/careers/competency_framework_en.pdf) and “problem solving skills” to describe
students’ learning that they thought went beyond the construction of the mathematical knowledge
described in the design of each activity. Two teachers Mary and Rebecca insisted that the GeomBot
activities were “more real-life” than other activities, including those they had experienced previously
with dynamic geometry. When encouraged to provide examples, the teachers noticed that the GeomBot
produces “real” drawings “with few imprecisions if any at all”, and that students are faced with
situations in which they know where they need to get but they have not been taught a procedure to get
there, which is “true problem solving" (we note that many teachers in our research group have actively
participated in years of professional development at the University of Pisa under the guidance of
prof. Rosetta Zan and Pietro Di Martino, who frequently quote [40] in defining a problem for a subject
as a situation in which the goal is clear to the subject, but not how to achieve it). As they worked,
students had to react to the feedback they received from the robot, plan again or debug, and compare
what they got with what they wanted. A recurring example in the teachers’ comments was related to a
group activity in which students in one group had to communicate with another group to achieve the
same size of the figures drawn by each other. Indeed, the teachers highlighted that such a need for
communication led students to figure out useful ways of communicating.

Moreover, some teachers noticed their students’ different approaches to problem solving.
Although most teachers reported “trial-and-error” as the most common approach, which involved
students working on one piece of a drawing at a time and responding and adapting to the GeomBot’s
feedback, Lynn, Mary and Fiona, with classes of Grade 4 or Grade 5 students, mentioned how students
who already knew Scratch (and how to use the “repeat” command) and quickly became acquainted
with the GeomBot would approach problems differently. These students would plan out the commands
for the entire drawing and, if necessary, make modifications that were “more general”. For example,
Lynn reported to the group that a pair of students in her class wrote a program for drawing a square
with sides of three steps but also with “different size squares” as shown in Figure 5a.

a)

Figure 5. (a) program produced by a student of Lynn’s for drawing a square with side of three steps

but also “different size squares”; (b) program produced by a student of Fiona for drawing a rectangle
with sides of three and five or “any rectangle”, in the students’ words. These screenshots come from the
presentations of the teachers’ reports during one of the monthly group sessions. Such choices suggest
that the teachers felt it was important to document and share the code that their students wrote.

In Fiona’s class, one student said she could make the GeomBot draw “any rectangle” with a
program shown in Figure 5b and she modified the lengths of the sides as necessary to help students in
other groups. The teachers admitted to being quite pleasantly surprised by these students’ ideas that
exceeded their expectations.
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What the teachers call real-life problems in the frame of Theory of Objectification can be interpreted
as the social and cultural dimension of reflexive mediated activity comprising thinking, teaching and
learning. This is an important element to allow students to live mathematics as belonging to their
personal experience, cognitively, socially and emotionally. The acquaintance of some students with
effective and general solving strategies confirms that they are experiencing sensuous cognition. They are
therefore able to maintain contact with meaningful mathematical activity and to move effectively across
different levels of generality, in order to “geometrically” see and feel the best path towards the solution.

4.3. Feature 3 (Aspect A). Positioning with Respect to Mathematical Knowledge: Ease in Engaging with the
Specific Geometry at Stake

The teachers’ experience with the GeomBot led them to discover new ways of teaching specific
geometrical notions, and, sometimes, to learn about a completely new notion. For example, for the
notion of “angle”, Corinna, Lisa, Lynn, Rebecca and Rita confessed to having previously defined it as
“the intersection of two half-planes”, or as “the part of the plane contained between two rays with a
common origin”. These definitions are mathematically difficult for students (and many teachers!) to
understand—e.g., [41]. Moreover, all nine teachers noticed that they had previously only emphasized
the “internal” angles of polygons. Instead, the activities with the GeomBot naturally led to defining
angles as rotations and to seeing and talking about “internal” and “external” (meaning “supplementary”,
that is the angle that together with the first gives an angle of 180 degrees) angles: in a task where
the drawing of a polygon is required, to get an “internal” angle of n degrees the GeomBot has to
be programmed to rotate by an angle of (180 — 1) degrees. Three teachers agreed that the GeomBot
provided a “friendly excuse” to go back and study or refresh important geometrical concepts.

The teachers also commented on how programming the GeomBot to draw geometrical figures
exposes different geometrical properties and relationships between them with respect to those exposed
by a software for dynamic geometry. This observation is perfectly in line with the analysis of the
GeomBot in Section 3.3: it reinforces the crucial importance of a deep reflection upon the semiotic
aspects involved in each activity. For example, Lynn reported that in her class students programmed a
square by giving the GeomBot the commands “repeat 4 times: 3 steps forward, turn right” (as shown
in Figure 5a), which highlights the four congruent sides and four right angles. However, the teachers
noticed that in a dynamic geometry environment it is impossible to explicitly construct all four
congruent sides and right angles of a square: if three consecutive congruent and perpendicular sides are
constructed, the fourth side is completely defined and, when constructed, it “magically” is congruent
to the other three sides and perpendicular to its two consecutive sides. These properties are derived
from the other construction properties. This behavior of dynamic geometry software, that can also be
exploited with older students, is too advanced for primary school children who are only beginning to
discover and discuss geometrical properties of 2D figures.

In general, the teachers agreed that watching the GeomBot move (relatively slowly) and draw on
paper provided greater ease for both themselves and their students to engage with the mathematics
being studied. The teachers’ recognition of the ease to engage with the mathematics at stake when
using the GeomBot is an important finding. It confirms how, within the frame of the Theory of
Objectification, artifacts are not merely inert “things”, but they are bearers of cultural and historical
mathematical activity that allow for the multimodal materialization of thinking in mathematics.
Apparently, the teachers objectified new forms of mathematical meaning through the multimodality of
the GeomBot.

4.4. Feature 4 (Aspect D). Positioning with Respect to the Conception of the Student: Affective Dimension for
Teachers and Students

Teachers repeatedly mentioned how their students had strong positive emotional reactions to the
GeomBot. These became visible on many occasions: for example, they became worried and wanted
to “save GeomBot” if it was about to wander off the drawing paper or, worse, off the top of a table
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(indeed, the robot was likely to break if it fell off a table). They also wanted to design clothing for
it, especially in Monica and Lynn’s classes. Children used diminutive and affective forms, such as
“robottino” (translated “little robot”), to refer to it; they always gave it a gender (male in seven classes
and female in two); and in some cases the children insisted on giving it a name (GeomBot was the name
given to it by the children in one of the classrooms). Some children interpreted GeomBot’s writing as
“messages” to them, especially after an introductory activity conducted in some classes that ended
with the GeomBot drawing a heart to “say goodbye” (see Figure 6). Children also talked about needing
to “teach him to write letters” or to “learn to draw precise figures”.

Figure 6. Children in a Grade 1 classroom extremely excited as the GeomBot said “goodbye” with a heart.

Although the teachers did not explicitly mention this, we noticed that they themselves would
frequently treat the GeomBot as if it were alive, using their students” ways of talking about or to the
GeomBot. They would say “bravo!” to it when it succeeded, shout “be careful!” if it was about to move
off the sheet of paper, use diminutive forms like “robottino” or “poverino” (translated “little robot” and
“poor little thing”), and assign it a gender (usually male, probably because “robottino” is masculine in
Italian). These behaviors indicate a positive emotional connection with the GeomBot on behalf of the
teachers as well.

We believe that the affective dimension related to the use of the GeomBot cannot be taken for
granted. The material nature per se cannot account for triggering an affective involvement on the part
of the students (and the teachers). Instead, this result can be drawn from the material nature of the
artifact whose cultural, historical and social features establish in reflexive activity also an affective
relationship between the individual and the object. This lack of the affective dimension would amount
neither to objectification nor to sensuous cognition nor to cognition in general [41].

4.5. Feature 5 (Aspects E, F). Positioning with Respect to Social Interaction and Forms of Rationality:
Shared Reflexive Activity and Developing the Geometrical Eye

The activities with the GeomBot in this study were designed during the action research project
to involve work in small groups and whole class discussions about predicting what a programmed
sequence will make the GeomBot draw and how to “fix” or debug a sequence that does not create the
expected drawing (Figure 7). Students can discover that the same figure can be drawn in different ways,
and thus “solved” through different sequences, which promotes problem solving skills and creativity.
Students may feel empowered because their solutions do not need to be validated by the teacher;
instead they can do this on their own by interacting with the GeomBot and interpreting its movements
and the drawings it creates. In this sense, the use of the GeomBot in this kind of activity is extremely
significant in developing the senses into geometrical theoreticians. The multimodality of the GeomBot

constantly molds the students” “raw” sensuous perception into a geometric theoretical one. For example,
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predicting what a programmed sequence will make the GeomBot draw requires the student to see a
figure or a path that is not present in his/her space-time perception but can be accounted for in the
geometrical one, a geometrical perception that s/he has built in previous activities or that s/he will build
by comparing what s/he predicted with what the robot actually draws. When a programmed sequence
of commands (a set of blocks on the computer screen) is clicked, the students can see the robot move
as it executes the programs and traces them out on large sheets of paper or on a whiteboard on the
floor (Figure 7b). Finally, the teachers noticed how the GeomBot would enhance social interaction,
a constitutive key feature of reflexive mediated activity. Amongst the several possibilities of joint action
most teachers asked students to work on sequences of commands in small groups and then, one at a
time, to come program their sequences on a screen visible to the whole class, to collectively generate
meanings, compare and share Scratch sequences, and discuss the resulting physical drawing on paper.

a) b)

Figure 7. (a) A first grader programming of the GeomBot in the Scratch-based environment; (b) the GeomBot
executing a programmed sequence.

The effective presence of the social dimension was highlighted by all the teachers of the group as
they reported the experimental phase in their classes.

4.6. Feature 6 (Aspect G). Positioning with Respect to Ethical Issues: The GeomBot’s Inclusive Nature

Mary, Sarah, Rita and Fiona mentioned an enhanced inclusiveness fostered in their classrooms by
the GeomBot. This was an issue that arose during the final collective discussion as well. All classes of
the nine teachers contained at least one student with special educational needs. Although we were
not able to conduct case studies to investigate the learning processes of these students, the teachers
commented on how the activities were easy to carry out in an inclusive setting and on how engaging
they were generally for all students. A problem some teachers encountered was the lower attention
levels of some students during the whole-class parts of some of the activities. Indeed, having only one
GeomBot available in each classroom, with the students gathered on the floor around the GeomBot
and in front of the computer screen projection where the programming occurred, led to a decrease in
concentration of some students. This problem was solved by five of the teachers by having the class
work in smaller groups at different learning stations and taking turns programming the GeomBot.

4.7. Feature 7 (Aspect H). Positioning with Respect to the Role of Technology

Teachers reported on a “cost” that comes with all the opportunities discussed: the time and energy
that they must invest in becoming acquainted and at ease with the physical and digital aspects of
the GeomBot. Almost all the teachers, including those who commonly use digital artifacts in their
classrooms, mentioned feeling slightly frightened (unlike their students!) by the robot and by the
Scratch-based programming environment: something might not work immediately and precious time
that should be spent with the students might be wasted working through these issues; the robot might
not perform as expected (initially some teachers did not recognize its behavior when the batteries were
low); the surface on which the paper and the GeomBot are placed needs to be very flat, otherwise the
drawings become less precise. Nevertheless, we note that this shared fear itself triggered some powerful
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forms of collaboration such as the ones we described in Section 3.4 Moreover, teachers quickly learned
to deal with the practical and digital issues that arose, and they repeated during the concluding session
how useful it was to collaborate with a teacher from the same school and “rehearse” before going to
class, when this was possible.

4.8. Answer to the Research Question

Let us recall the research question guiding this study: how do teachers position themselves with
respect to the educational space emerging from designing and implementing classroom activities with
the GeomBot? In particular, what is the teachers’ positioning with respect to the role of the GeomBot in
fostering students’ affective engagement, social interaction, cognition, geometrical knowledge and
teaching practices?

The data we have collected shows that the Geombot intertwines digital and tangible modes
of activity fostering the emergence of a rich socio-cultural environment where objectification and
subjectification processes may occur. Based on the eight symbolic superstructures (Section 2.2.2, list from
A to H) that define the space where the teaching and learning of geometry take place, our analyses
led to seven features that characterize the teachers’ positioning with respect to the educational space
involving mathematical practices with the GeomBot. The seven features cover the basic elements that
amount to a significant and robust learning of mathematics: mathematical contents, language and
languages, accepted teaching practices, problems and situations, conception of the student, forms of
rationality, social interaction, ethics, technology. The teachers bring new possibilities of thinking and
action that testify a change of perspective towards the teaching and learning of geometry.

5. Discussion

In this final section, we discuss the identified features to pinpoint how the GeomBot provides a
unique combination of mathematics learning opportunities for students and teachers. In particular,
we describe how the change in teachers’ perspective allows for a fruitful implementation of the Geombot
in students’ objectification of geometry, testifying a dual nature of this physical programmable artifact
in realizing a learning environment and allowing a critical positioning of the teachers.

A common denominator across the seven features that we identified is the multimodal nature of
the drawing robot: indeed, the characteristics of the educational space and the subsequent teachers’
positionings all pivot around this. The GeomBot intertwines tangible and digital modes of activities,
thus realizing the entanglement of the ideal and the material that defines sensuous cognition. We believe
that the intertwining of the tangible and the digital opened the way for the unfolding of the variety
of features that allowed for a significant change in the teachers’ identity during their action research
experience with Geombot.

One aspect that was somewhat unexpected, but extremely important from our point of view, is the
issue that emerged about how working with the GeomBot led to new mathematical considerations for
the teachers, and therefore, very likely, to different mathematical learning of their students. For example,
when discussing the activities that involved the GeomBot moving on a grid, the teachers noticed how
the choice of making the GeomBot trace out its path starting from inside a square and moving from
inside of one square to the next, was problematic: the 15 cm segments corresponding to one step
almost never started or finished in the centers of the squares on the grid. Moreover, when counting
the number of steps it took the GeomBot to finish its walk (and thus measure the length of the path)
many students would get confused about whether they were counting “squares” (so “half squares”
were necessary) or “steps”. These considerations led the group to prefer making the GeomBot draw on
the lines of the grid instead of inside the squares, and to modify the activities accordingly for future
implementations. We find this choice to be coherent with higher level mathematics that involves,
for example, coordinate systems and the Cartesian plane. Never before had the teachers thought of
similar considerations, and they had never questioned positioning robots (like the Bee-bot) inside
squares, as suggested by many common preschool and early primary school activities. Therefore,
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the GeomBot contributed to pushing the senses towards new forms of geometrical perception,
developing them into theoreticians in the sense implied by the Theory of Objectification.

With respect to the notion of angle as rotation, we realized that perhaps the Geombot’s design
could be ameliorated, so that teachers would not feel the need to introduce additional artifacts such as
the “fan” to guide students’ learning. After carefully analyzing the difficulties encountered by the
teachers in approaching this geometrical notion, the first author has changed the design of the GeomBot
so that it holds a second marker in front of the caster. This allows for a double trace (potentially with
markers of different colors) to be left by the GeomBot, which becomes particularly significant during
rotations centered between the wheels: the “back” marker stays in one point, while the front marker
draws an arc sweeping the rotation. This was the most significant feedback (together with the students’
proposal of “GeomBot” as the name of the robot) leading to modifications to the robot’s design.
Future didactical experimentations will reveal the value of this change in the GeomBot’s design.

A second mathematical consideration that emerged was the teachers’ noticing and giving value to
students’ different ways of thinking; in particular they seemed to re-valuate “trial-and-error” strategies,
which in other mathematical contexts are not valued by teachers. This reminded us of Turkle and
Papert’s [42] thoughts on different ways of thinking and their re-evaluation of what they referred to
as the concrete “bricoleur’s approach” that involves conversations with the machine, as opposed to
the “planner’s approach” which corresponds to a more abstract way of thinking that traditionally
was considered more advanced. The teachers, however, also quickly noticed and praised the ways
of thinking that they considered to be “more general”, as we noted in “feature 2”. These changes in
what the teachers considered to be mathematically relevant (which also led them to engage in deep
mathematical discussions during the meetings) and valuable in terms of mathematical thinking may
have been fostered by the physicality of the GeomBot, which made the situations very “approachable”
and less threatening both for them and for the children. Indeed, the forms of sensuous cognition
fostered by the GeomBot seem to facilitate this phenomenon. This leads us to a second issue that
uniquely characterizes learning with a digital tool that also has physical modes of mediation like the
GeomBot. The emergence of the new mathematical learning opportunities mentioned above may also
have been initiated by the strong and positive emotional response of the students and the teachers to
the GeomBot, as described in “Feature 4”. This affective dimension fostered by body syntonic and
ego syntonic [7] characteristics of the GeomBot appears to be much stronger when compared to other
digital tools such as dynamic geometry applets (see, for example, [37]). The GeomBot was referred
to by the teachers, who picked up on their students” words, as something “alive” with human or
animal-like features to whom students assign a gender (in most cases male, in some female). It would
be interesting to see the students’ behaviors in languages where there is a neutral form—Ilike “it” in
English—to figure out whether there are differences.

A third issue, somewhat marginal in this paper, but extremely important from an educational
perspective, is that of inclusiveness. Learning activities that involve friendly, moving robots are known
in the literature for their great potential in providing more learning opportunities for students with
different learning preferences or needs—e.g., [15,16,43,44]. Although this issue was mentioned in the
“feature 5” and noticed by the teachers, more research and dedicated studies are definitely necessary.

6. Limitations and Directions for Future Research

The small number of participants is surely a limitation to the generalizability of our findings;
however, for this kind of qualitative research and the amount of data collected, it can be considered a
satisfying sample number. We believe that the major limitation to generalizability of this study is the
composition of the group of participants to the action research project. Indeed, the participants in our
sample were relatively experienced both as teachers and as participants in action research projects
offered within the GRSDM at the University of Pisa. Animportant difference that this might have made
is the quality of the documental data collected within this project. Moreover, the teachers’” experience
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in designing and experimenting with learning activities is likely to have positively influenced the
quality of the activities themselves and of the identification of parts that needed to be ameliorated.

One direction to explore in future research is the extent to which the study can be empirically
replicated. A second direction, that we are quite keen on, involves opening a dialogue between
communities of educators who conduct research in mathematics education, like ourselves, and research
in computer science education, respectively. At the moment there seems to be a very limited (if existent
at all) dialogue between the communities and this seems to negatively impact most of the classroom
activities that involve programming physical or digital robots.

7. Patents

Currently there is a patent pending on the GeomBot, request number 102019000018254,
deposited 8th October 2019.
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Abstract: The quality of teaching and teacher plays a significant role in enhancing students’ cognitive
and motivational development. The purpose of this study was to identify longitudinal trajectories of
student perceptions of mathematics teachers’ professional competence, and to examine how these
trajectories were related to students” engagement and achievement in mathematics and their choice of
college major. The data used for analysis were obtained from the Seoul Education Longitudinal Study,
a study of 2714 secondary students who were followed up for five successive years. Results showed
four heterogeneous trajectories of students’ perceptions of teacher competence, and these trajectories
were associated with students” engagement and achievement in mathematics. In addition, those who
consistently perceived their mathematics teachers to be highly competent and whose perceptions of
their teachers” competence became more positive over time were more likely than other students
to choose math-intensive majors. These findings imply longitudinal links between mathematics
teachers’ professional competence as perceived by their students and students’ choice of college
major as well as their engagement and achievement in mathematics.

Keywords: teacher competence; student perceptions; learning mathematics; college major choice;
K-means; Seoul Education Longitudinal Study

1. Introduction

Teachers play a significant role in enhancing students’ cognitive and motivational
development [1,2]. Consequently, training and assisting high-quality teachers is consid-
ered one of the top priorities for educational research and policy making around the
world [3]. The definition of a “good” teacher, however, varies across cultures, student
ages, and subjects concerned [4,5]. Traditionally, teacher quality has been assessed by
teachers’ qualifications, including professional credentials, college degrees, and teacher
test scores [6], because it was believed that a teacher’s qualifications were positively cor-
related with students” academic success [7]. In contrast, recent studies have provided
conflicting evidence regarding the relationship between teachers’ test scores and their
students’ academic achievement [8-10]. Researchers have sought to conceptualize essential
aspects of good teaching in terms of teachers’ personal characteristics (e.g., instructional
knowledge and motivation [11]) and teaching quality (e.g., classroom management and
learning support [12]) and found positive effects of these aspects on student learning of
mathematics [13-15].

The quality of teaching and teacher competence is frequently measured by exter-
nal observers and teachers’ self-reported teaching practices [16,17]. In addition to these
measures, there is an extensive body of literature on students’ ratings of their teachers.
This body of research has demonstrated that student-rated teaching quality and teacher
competence are potential predictors of successful student learning [18-20], although some
researchers argue that teaching effectiveness should not be measured only by students’
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perceptions [21]. However, little is known about how students’” perceptions are associated
with their academic outcomes in mathematics. Moreover, most of the previous studies were
limited by cross-sectional designs; thus, we know little about how students’ perceptions
of their teachers are longitudinally related to their cognitive and motivational outcomes.
More importantly, although students” motivation and achievement in mathematics signifi-
cantly influence their selections of math-intensive courses and their college major [22,23],
there have been few studies on how student-perceived teacher practice is associated with
students’ choice of college major. In the current study, we build on and extend the ex-
isting literature by identifying distinct longitudinal trajectories of student perceptions of
teacher competence and by associating these trajectories with student outcomes and college
major choice.

2. Theoretical Background
2.1. Teachers’ Knowledge and Enthusiasm for Teaching

High-quality classroom instruction depends on teacher competence and teaching
quality [11,15]. Distinguishing teacher competence from teaching quality, Fauth et al. [11]
conceptualized teachers” professional competence as “teachers’ personal characteristics”
(p. 2), which consisted of two basic dimensions: cognitive and motivational. The cognitive
dimension of teacher competence comprises teachers’” profession-specific knowledge and
beliefs. The motivational dimension of teacher competence includes teachers’ self-efficacy
and enthusiasm for teaching. Researchers have provided empirical evidence that these di-
mensions of teacher competence affect the teaching and learning of mathematics [11,15,17].
Among these subcategories of the construct of teacher professional competence, however, it
is difficult to measure students’ perceptions of teachers’ self-efficacy because the construct
of self-efficacy, in its nature, is almost invisible by students. Because the purpose of this
study is to examine students’ perceptions of mathematics teachers’ competence (SP-MTC),
the current study focuses on mathematics teachers’ knowledge, beliefs, and enthusiasm for
teaching as aspects of teachers’ professional competence (Figure 1).

Teacher Professional
Competence (Fauth et al., 2019)

Cognitive Constructs Motivational Constructs

Self-efficacy

Knowledge

Beliefs Teaching enthusiasm

Student Perceptions of Mathematics
Teacher Competence (SP-MTC)

Figure 1. Conceptual framework for student perceptions of mathematics teacher competence.

2.1.1. Teachers” Mathematics Knowledge and Beliefs

Knowledge is undoubtedly one of the important indicators of successful mathematics
teachers [24-26]. Researchers in mathematics education have found that not only teachers’
mathematics content knowledge but also mathematical knowledge for teaching (MKT)
and pedagogical content knowledge (PCK) are key factors affecting student outcomes in
mathematics. Using two panel datasets, Hill et al. [24] showed that teachers” MKT posi-
tively predicted student achievement in both first and third grades. Baumert et al. [13] also
revealed that secondary mathematics teachers” PCK positively affected students’ learning
gains. Teachers’ strong knowledge also led to instruction based on students” mathematical
thinking [27,28]. Dick [29], for example, demonstrated that prospective teachers’ special-
ized content knowledge led to greater levels of noticing of students’ mathematical thinking.
As another cognitive construct of teacher professional competence, teacher beliefs directly
influence teachers’ instructional decisions [30]. Bobis, Way, Anderson, and Martin [31]
state that mathematics teacher beliefs need to be considered when examining the teaching
and learning of mathematics because teachers’ teaching practices are shaped by what they
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believe about the teaching and learning of mathematics. Research has shown that mathe-
matics teachers who believe their students have the ability to acquire new knowledge and
to solve challenging mathematics problems tended to build their instructions on students’
mathematical thinking [32]. However, it was noted that teachers” knowledge and beliefs
are not sufficient for successful mathematics teaching [33]. The ability to motivate students
(e.g., teacher enthusiasm for teaching) is another area that attracted many researchers’
attention due to its significant influences on student learning [11].

2.1.2. Mathematics Teachers” Enthusiasm

Past researchers have developed two main conceptualizations of teacher enthusiasm.
Some have considered teacher enthusiasm to be the demonstrated behaviors of teachers
in a classroom, which Keller, Hoy, Goetz, and Frenzel [34] called displayed enthusiasm.
According to this definition of teacher enthusiasm, enthusiastic teachers are dynamic and
energetic (e.g., humorous) and use various non-verbal expressions (e.g., gestures and facial
expressions) in order to create a learning environment that encourages students to express
their ideas [35]. Others have regarded teacher enthusiasm as a dispositional characteristic
or a positive affective experience of teachers while teaching, which Keller et al. called it
experienced enthusiasm. In this line of research, Kunter et al. [15] conceptualized teacher
enthusiasm as “the degree of enjoyment, excitement, and pleasure that teachers typically
experience in their professional activities” and differentiated teacher enthusiasm for teach-
ing from teacher enthusiasm for the subject that they teach (e.g., mathematics, science,
etc.). Research showed that teachers’ enthusiasm for teaching mathematics, in contrast to
their enthusiasm for mathematics as a subject, was likely to lead to higher instructional
quality [11,15,36].

Frenzel et al. [14], for example, found that mathematics teachers” enjoyment in math-
ematics classrooms was significantly related to student enjoyment and that teachers’ en-
thusiasm for teaching mediated the effect of teachers’ enjoyment on student enjoyment.
The findings indicated that teachers” enthusiasm for teaching is important for student
motivation in mathematics lessons. Keller et al. [17] revealed that dispositional teacher
enthusiasm, measured by teachers’ self-reported positive affect and emotional expressivity,
was significantly related to students’ interest. Further analysis showed that the effect of
teacher enthusiasm on student interest was mediated by student ratings of teacher enthusi-
asm, indicating that teacher enthusiasm was only effective in stimulating students’ interest
in learning when the students actually perceived it [36].

2.2. Student Ratings of Teacher Quality

In the research on teaching quality, there is much discussion on the evaluation of
teaching practices. Fraser and Walberg [37] stated that students’ joint ratings of teach-
ing practices, when based on long experience with the teacher, are more predictive of
students” achievement than external observers’ evaluations. Student ratings of instruc-
tion are, therefore, usually considered a useful measure of teaching quality, especially in
higher education [19]. Patrick et al. [20], for example, revealed that student-rated instructor
enthusiasm was a significant predictor of undergraduate students’ intrinsic motivation.
In contrast, ratings of secondary school students [18], as well as elementary school stu-
dents [38], have been neglected in evaluating teachers’ instructional quality due to bias in
student ratings based on teacher popularity [15].

However, researchers argue that secondary students’ perceptions of teaching quality
can provide valid information on the different dimensions of instructional practices [39].
Furthermore, in a longitudinal study, Fauth et al. [38] found that elementary students’
ratings of teachers’ classroom management skills predicted their academic achievement
and that their ratings of teachers’ cognitive activation and supportive climate predicted
their interest in subjects even after the teacher popularity was controlled. These findings
indicate that, even at the elementary level, student-rated teaching practices can be used as
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a useful measure of teacher quality, and they should therefore be taken into account when
evaluating teacher effectiveness [18].

2.3. Course and Major Choice

Students’ choices of courses and majors are important steps toward their future
career. Researchers in the field of education have identified significant predictors affecting
students’ course and college major choices [22,23,40,41]. Based on the expectancy-value
theory, Simpkins et al. [22] found that elementary school students’ beliefs, measured
by their assessment of their ability, interest, and perceived importance of mathematics,
predicted the number of mathematics courses that they took in high school. Musu-Gillette
et al. [40] found that students who presented consistently high levels of confidence in their
ability in mathematics were more likely to choose mathematics-related college majors than
others who had lower confidence in their ability. Similar patterns were observed in terms
of students” interest and the perceived importance of mathematics [40].

Using a longitudinal non-parametric analysis, Ahmed [23] showed that students who
presented consistently low levels of mathematics anxiety were much more likely to be
employed in Science, Technology, Engineering, and Mathematics (STEM) careers than
those presenting consistently high or increasing levels of anxiety over time. This finding
indicated that students’ experiences with mathematics anxiety may lead them to avoid
mathematics-related careers and activities in their future. Fewer studies, however, have
addressed how students’ perceptions of teacher practices affected their academic choice.
Shih et al. [41], for example, found that secondary students’ perceptions of being invited or
encouraged to participate in learning by their mathematics teachers indirectly affected their
desire to engage in mathematics in the future (i.e., math-related course taking and future
career), which was mediated by students’ self-concept related to their mathematics ability.

In summary, the prior research has shown that teachers’ professional competence
significantly affects students’ learning of mathematics [11,15,17]. However, secondary
school students’ perceptions of their teachers’ practices, compared to college students’ per-
ceptions, have been neglected [11,15,18]. In addition, the literature on students” academic
choices has tended to focus mostly on students” concepts of their own ability based on
the expectancy-value theory [22,23,40]. To our knowledge, no research has addressed how
SP-MTC is longitudinally related to their learning engagement and achievement and their
choice of college major. The current study, therefore, addresses three research questions:
(a) What are the distinct longitudinal trajectories of SP-MTC? (b) How are the longitudinal
trajectories of SP-MTC related to students’ mathematics achievement and engagement in
mathematics? (c) Are longitudinal trajectories of SP-MTC predictive of students’ choice of
college major?

3. Methods
3.1. Participants and Setting

The current study used data drawn from the Seoul Education Longitudinal Study
(SELS) in Korea. The SELS study was initiated to systematically investigate various factors
of education, to deal with educational issues, and to help establish effective education
policies and long-term plans. Because the purpose of this study was to identify longitudinal
trajectories of SP-MTC, we collected five-year longitudinal data from the beginning of
eighth grade to the end of twelfth grade (from 2014 to 2018). For each year, students com-
pleted a set of SELS questionnaires and took achievement tests in mathematics. Those who
missed the questionnaires for more than three years were excluded from our analysis.
Data from 2714 students (about 47.6% females and 52.4% males) were finally included in
this study.
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3.2. Measures
3.2.1. Teacher Knowledge, Beliefs, and Enthusiasm for Teaching

In the SELS questionnaire, students were asked to rate their mathematics teachers’ pro-
fessional competence related to teachers’ knowledge, beliefs, and enthusiasm for teaching.
Mathematics teachers’ professional competence perceived by students was measured with
seven items (sample items: “My math teacher is enthusiastic about teaching mathematics”,
“My teacher has a high level of knowledge in mathematics”, and “My teacher believes
that students will achieve high achievement in mathematics”). All items were rated on a
five-point Likert-type scale (See Appendix A). Inter-reliabilities among the items for each
grade were excellent (v = 0.93 —0.94 from 8th to 12th grade). Therefore, the average
of the seven items was used to indicate students’ ratings of their mathematics teachers’
competence.

3.2.2. Student Engagement in Mathematics Classes

Students” engagement in mathematics classes was measured using five items (sample
items: “I concentrate in math class” and “I actively participate in math class”). Students’
perceptions of their levels of engagement in mathematics classes were also rated on a
five-point Likert-type scale (See Appendix B). Inter-reliabilities among the five items were
good (x = 0.87 — 0.94 from 8th to 12th grade). Missing values were replaced using the
expectation maximization (EM) technique.

3.2.3. Student Mathematics Achievement

Students” mathematics achievement was measured by their scores on a standardized
mathematics test (approximately 30 multiple-choice items) conducted by the SELS every
year. In order to examine the extent to which a student has achieved the educational goals
of school mathematics, the standardized test asks students if they know basic knowledge
of school mathematics. The test is also used to identify and diagnose at-risk students
in mathematics. In the current study, the EM algorithm was used to impute missing
mathematics test scores. The SELS used vertical scaling, which placed scores from five
different tests on the same scale in order to control for any differences in test difficulty.
Vertical scaling, therefore, can facilitate the estimation of a student’s or a panel’s growth
over time (see Table 1).

Table 1. Descriptive statistics for students” mathematics achievement.

Min Max Mean SD
Grade 8 162 505 345.22 59.16
Grade 9 176 515 363.86 64.13
Grade 10 190 533 373.68 63.64
Grade 11 216 558 370.58 4291
Grade 12 220 559 377.04 53.03

3.2.4. College Major Choice

Grade 12 students in 2018 were asked, “Which major do you want to study in college?”
The SELS coded college majors into nine categories (1 = Humanities, 2 = Social Sciences,
3 = Math and Science, 4 = Technology and Engineering, 5 = Medicine and Pharmacy,
6 = Education, 7 = Art and Athletics, 8 = Police and Military, and 9 = Others). We collapsed
three categories, Math/Science, Technology/Engineering, and Medicine /Pharmacy, into a
single category, Math Intensive Major, and the other six categories into Non Math Intensive
Major (i.e., Humanities, Social Science, Education, Art/Athletics, Police/Military, and
Others). Note that the category others includes students whose college majors did not fall
into the eight categories or who did not plan to go to college.
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3.3. Data Analysis

We used a longitudinal, non-parametric approach, K-means for longitudinal data (KmL),
to identify clusters with a similar longitudinal pattern regarding student perceptions of
teacher competence. KmL, suggested by Genolini and Falissard [42], is a variant of the K-
means algorithm, designed to take into account longitudinal data. Researchers in education
have used KmL analysis to identify distinct longitudinal trajectories of students’ course-
taking [43], math anxiety [23], and forum participation in a Massive Open Online Course
(MOOC) [44].

The KmL approach is an iterative process: (a) once the number of clusters is pre-
defined by researchers, each observation (In the KML algorithm, the ith observation’s
trajectory regarding the y variable is denoted by y; = (yi1,¥i2,- -+ ,¥it), where t in-
dicates time.) is initially assigned to a cluster; (b) the centers of each cluster (called
centroids) are automatically computed; (c) each observation is reassigned to its nearest
cluster based on distances (In the present study, we used the Euclidean distance, denoted

by Dist(y;, yj) = Iyt (e — y]-t)z.) between the observation and different centroids;
and (d) the procedure is repeated until no further changes happen [42,45]. R package
KmL was used to perform the KmL analysis. To select the optimal number of clusters,
we compared three non-parametric criteria (Calinski Harabatz (CH), Ray and Turi (RT),
and Davies and Boudin (DB)) that were provided by the package, because there is no
single criterion that helps to choose the best number of clusters [42,43,45]. Because the
KmL is able to deal with intermittent missing values in longitudinal data [42], cases with
missing values at more than three time points were excluded from the analysis. After the
longitudinal clusters regarding SP-MTC were identified, we performed linear mixed model
analyses with student engagement and achievement in mathematics as outcome variables
in order to examine how the longitudinal clusters were related to the outcome variables.
The R package ImerTest was used to conduct the linear mixed model analysis. Finally,
binary logistic regression was conducted to explore the contribution of the longitudinal
clusters in predicting math-intensive major choice.

4. Results
4.1. Trajectories of SP-MTC

We first used the KmL approach to test different models with three to six clusters.
The CH criterion favored three clusters followed by four clusters, while the RT criterion
favored four clusters followed by three clusters. Finally, the DB criterion favored four
clusters followed by five clusters. Based on these criteria, we selected four clusters as the
optimal number of clusters. The four trajectories of SP-MTC are illustrated in Figure 2.
These four clusters are labeled: high (34.6%), decreasing (28.7%), increasing (19.0%), and low
(17.7%), based on their patterns over time. Students in the high and low clusters were likely
to rate their mathematics teachers” professional competence as consistently higher and
lower than did those in the increasing and decreasing clusters, respectively. Students’ ratings
in both the decreasing and the increasing clusters significantly changed their perceptions
of teacher competence over time. Overall, students in the increasing cluster presented the
opposite trajectory to those in the decreasing cluster.
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Figure 2. Four distinct trajectories of students’ perceptions of mathematics teachers” competence
(SP-MTC).

The means and standard deviations (in parenthesis) of SP-MTC are shown in Table 2.

Table 2. Descriptive statistics for distinct trajectories.

Grade High Decreasing Increasing Low
8 4.71(0.39) 4.41 (0.46) 3.37(0.61) 3.46 (0.70)
9 4.71 (0.43) 4.25 (0.54) 4.01 (0.65) 3.44 (0.66)
10 4.74(0.38) 3.98 (0.54) 4.33 (0.56) 3.34 (0.66)
11 4.68 (0.42) 3.88 (0.54) 4.33 (0.51) 3.36 (0.59)
12 4.54 (0.49) 3.72(0.57) 4.20 (0.51) 3.36 (0.55)

4.2. Relationship between SP-MTC and Student Learning

Using the four clusters identified, we examined if SP-MTC was associated with
students” engagement and achievement in mathematics. First, we drew lines to connect
annual mean scores in students’ levels of engagement and achievement in mathematics
and analyzed the differences among the four clusters over five years (see Figure 3).

Avergage Mathematics Engagement

Cluster

® High

A Decreasing

M Increasing
Low

Avergage Mathematics Achievement

Figure 3.

10 11 12 8 9 10 11 12
Grade Grade

Students’ levels of engagement (left) and mathematical achievement (right).
As reported in the previous research, students” engagement in mathematics tended
to decrease [46], whereas their achievement in mathematics was likely to increase over

time. However, trends in students’” engagement and achievement in mathematics among
the four clusters showed a similar tendency to the changes in their perceptions of teacher
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competence during the five years. In general, the differences in engagement and achieve-
ment among the four clusters were bigger, but there was a minor difference in mathematics
achievement between students in the decreasing and increasing clusters. To examine whether
the differences are statistically significant, we conducted linear mixed model analyses.
The equation of the model is as follows:

Yi: = Bo+ P1(grade) + Ba(high) + B3 (increasing) + Ba(low) + Bs(high x grade) + B (increasing x grade) + By (low x grade) + student; + e;;

where Yj; is either mathematics engagement or mathematics achievement for a student
i at grade f that is centered around 0, and the intercept refers to the decreasing cluster at
the start of this study. We entered individual students as a random factor to account for
within-student dependence and incorporated cluster, grade, and interaction into the models
to understand patterns in different clusters’ mathematics engagement and achievement
during the five years. The results of the linear mixed model analyses are detailed in Table 3
and Figure 3.

Table 3. Summary of linear mixed-effect models.

Fixed Estimate SE t-Value Random Variance SD
Model 1: Mathematics Engagement
(intercept) 396" 0.03 144.77 (Intercept) 0.33 0.57
high 041" 0.04 11.00 Residual 0.42 0.65
increasing —0.28™" 0.04 —6.47
low —-0.69™" 0.04 —15.55
grade —0.17™" 0.01 —2271
high x grade 0.08"" 0.01 7.93
increasing x grade 0.18™ 0.01 15.42
low x grade 0.08™ 0.01 5.56
Model 2: Mathematics Achievement
(intercept) 352.02 2.40 192.90 (Intercept) 1840 42.90
high 18.45 ™ 2.47 7.48 Residual 1251 35.38
increasing —6.76" 2.89 —2.34
low —27.77"" 2.95 —9.41
grade 564 0.40 14.07
high grade 0.56 0.54 1.03
increasing x grade 3.16™ 0.64 4.97
low x grade 341" 0.65 5.25

Note: * p < 0.05,*** p < 0.001; SE indicates standard error; Reference group is the decreasing cluster.

Model 1 in Table 3 suggests that, when students’ initial level of engagement in math-
ematics (i.e., Grade 8) was compared using the decreasing cluster as a reference group,
a significantly higher engagement level was observed for the high cluster, while signif-
icantly lower engagement levels were observed for the increasing and the low clusters.
The engagement of students in the increasing cluster slightly increased over time, while
that of students in the decreasing cluster was significantly decreased over time (8 = —0.17,
p < 0.001). Interestingly, it was found that the engagement in mathematics of students in
the high cluster decreased as they advanced from one year to the next. There were signifi-
cant interactions between cluster and grade such that students’” engagement significantly
decreased for the decreasing cluster in comparison with the high, increasing, and low clusters
over time. As seen in Figure 4, the engagement of students in the increasing cluster has been
higher than that of students in the decreasing cluster since Grade 10. The statistical signifi-
cances of the linear mixed model analyses for achievement in mathematics (i.e., Model 2
in Table 3) were generally similar to those for mathematics engagement (i.e., Model 1 in
Table 3). The initial level of mathematics achievement in the decreasing cluster was higher
than that in the increasing cluster (B = —6.76, p < 0.05), but a significant increase was
observed in the increasing cluster in comparison with the decreasing cluster even though
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students” mathematics achievement in the two clusters increased with advancement to the
next grade.
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Figure 4. Results of linear mixed effect models for mathematics engagement and achievement.

4.3. Relationship between SP-MTC and Math-intensive Major Choice

To examine the contribution of the longitudinal clusters in predicting students’ math-
intensive college major choice, we performed binary logistic regression. As indicated in
the unadjusted model (see Model 1 in Table 4), the high, increasing, and decreasing clusters
were significantly different from the low cluster (reference group) in predicting students’
math-intensive major choice. Students in the high, increasing, and decreasing clusters were
about 2.58, 1.94, and 1.50 times as likely to choose math-intensive majors as those in the
low cluster, respectively. The results of the adjusted model in which gender was taken into
account (see Model 2 in Table 4) were almost same as those of the unadjusted model. With
regard to gender, male students were more likely than female students to choose math-
intensive majors in college. We further fitted a logistic regression model on college major
choice using the decreasing cluster as a reference group and found significant difference in
math-intensive major choice between the decreasing and the increasing clusters. The odds of
choosing a math-intensive major were about 1.3 times higher in the increasing cluster than
in the decreasing cluster.

Table 4. Summary of logistic regression predicting math-intensive career choice.

Model 1: Unadjusted Model 2: Adjusted

Variable Variable
B SE OR 95% CI B SE OR 95% CI

low 1 low 1
high ™ 0.95 0.14 258  1.98-3.36 high ™ 0.93 0.14 254  1.95-3.31
increasing " 0.67 0.15 194  145-261 increasing " 0.68 0.15 197  146-2.64
decreasing ™ 0.41 0.14 150  1.14-1.99 decreasing ™ 0.43 0.14 153 1.16-2.03

female 1
male ™ 0.44 0.09 155  1.31-1.83

Note. ™ p < 0.001; B, SE, OR, and CI indicate regression coefficient, standard error, odds ratio, and confidence interval, respectively; the
low cluster and female are reference groups.

5. Discussion

Considering the importance of teachers to student development, the present study
explored changes in SP-MTC over five years. We identified four distinct trajectories of
SP-MTC and found that the trajectories of change were associated with students” academic
outcomes (i.e., engagement and achievement in mathematics) as well as their choice of a
math-intensive college major. These findings suggest the construct of SP-MTC, consisting
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of student-perceived mathematics teacher knowledge, beliefs, and enthusiasm for teaching
is a critical factor for students’ learning and future careers.

5.1. Mathematics Teachers Matter for Students” Learning and College Major Choice

The current study found a significant relationship between SP-MTC and students’
engagement in mathematics classes. Moreover, significant differences in students’ en-
gagement among the four clusters were found, which resonates with previous research
that identified distinct profiles of students” engagement based on teaching practices [47].
This finding indicates that students might be engaged in mathematics classes because they
actually perceive their mathematics teachers to be highly enthusiastic, which extends a
one-year cross-sectional study [14,17,36] by providing longitudinal links between perceived
teacher competence and students’ engagement in learning mathematics.

Our study also found a positive relationship between SP-MTC and students” math-
ematics achievement, which may indicate that the higher students” ratings of teacher
knowledge, beliefs, and enthusiasm are, the more likely it is that they will perform well on
mathematics tests. This suggests that SP-MTC can be considered one of the core factors
predicting students” achievement in mathematics [18,38,39]. However, this finding con-
trasts with prior research showing that teachers’ professional competence predicts students’
interest but not their achievement [11]. These inconsistent findings could be explained
by differences in measurement methods between the studies. Fauth et al. [11] measured
teacher knowledge with a standardized test and teacher beliefs and enthusiasm with teach-
ers’ self-reports, whereas the current study measured them with students’ reports of teacher
knowledge, beliefs, and enthusiasm. Consistent with the findings of Keller et al. [17], this
indicates that teachers’” knowledge, beliefs, and enthusiasm are important components
of teachers’ professional competence, but, more importantly, these components must be
perceived by students to have an impact on student achievement in a subject.

We also investigated the contributions of developmental trajectories of SP-MTC to
students’ choice of a math-intensive major in college. Perhaps unsurprisingly, students
in the high cluster wanted to study a math-intensive major, whereas students in the low
cluster were more likely to avoid such a major. This finding is consistent with previous
studies [22,41,48,49] and extends prior research [40] by showing that distinct trajectories of
change in SP-MTC were differentially associated with students’ choice of a math-related
major. There was also a significant difference in college major choice between the increasing
and decreasing cluster; that is, students in the increasing cluster were more likely than those
in the decreasing cluster to choose math-intensive majors. As discussed earlier, engagement
and achievement of students in the decreasing cluster were higher than those in the increasing
cluster at Grade 8 and then became similar at Grade 9. Significant changes in students’
engagement and achievement were observed between Grade 9 and Grade 10, which is
the transition year from middle school to high school in South Korea; engagement and
achievement of students in the increasing cluster were higher than those in the decreasing
cluster from Grade 10 (see Figure 3). This finding suggests that, for students in either the
increasing or decreasing cluster, the transition to high school was a critical period for selecting
their college majors, which is in line with prior studies that found that 9th grade students’
perceptions of mathematics predicted their desire for math-related future careers [50].

On the contrary, several studies demonstrated different results. Li, Alfeld, Kennedy,
and Putallaz [51], for example, revealed that students’ interest in mathematics in middle
school has a long-term impact on their college major choice. Researchers have also argued
that the early student years (before 7th grade) are important for students” academic plans
and choices in their future [22,48,52]. In this regard, the findings in the current study
provide new insight into students’ career choices by helping to predict which students are
likely to choose a math-intensive major. For half of the students who consistently rated
their mathematics teachers’ professional competence as high (about 34.6%) or low (about
17.7%), it is likely that their early student years were a critical time to determine their math-
intensive college majors and future careers because patterns of change in their perceptions
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(and also their engagement and achievement in mathematics) were consistent from the
beginning of middle school (i.e., Grade 8). However, for the other half of the students who
showed substantial changes in their perceptions as they advanced from one year to the next
(i.e., the increasing and decreasing cluster), it is likely that the transition to high school was
an important year for their future academic choice because significant changes occurred in
their engagement and achievement in mathematics at that time. The findings of this study
extend previous studies that reported an important time point for determining students’
future career and college major [22,48,50-52] by showing that there is no single critical
time point for students’ math-intensive college major choice; rather, it depends on their
perceptions of teacher competence and their learning.

Taken together, our results indicate that mathematics teachers matter, not only for
their students’ learning, but also for their future career. Previous studies have consistently
provided evidence that mathematics teachers” knowledge is one of the most important
factors for student learning [53]. In the current study, the SELS did not measure teachers’
knowledge, beliefs, and enthusiasm by using a standardized test, nor by observing their
teaching practices, and thus we do not know whether or not the teachers were actually
competent. Regardless of the teachers” actual knowledge, beliefs, and enthusiasm for
teaching, however, students’ learning could be maximized if they feel their teachers are
professionally competent. As seen previously, SP-MTC among different clusters has hardly
changed since the students became high school students (i.e., Grade 10). In conclusion,
mathematics teachers need to identify how students perceive their teaching practices
early in middle school, and additional attention (e.g., changing their teaching methods,
instructional materials, or interaction with students) should be given, especially to students
who were likely to rate their mathematics teachers’ competence as consistently or gradually
low (i.e., students in the low and decreasing cluster), in order to prevent them from giving
up learning mathematics in high school.

5.2. Limitations and Recommendations for Future Research

There were several limitations to this study, mostly due to the nature of longitudinal
studies. First, the participants in the current study were not a nationally representative
sample of students but were a sample from a metropolitan city, Seoul, where there is a
highly competitive educational culture. Second, some data were initially excluded from
our analysis, especially because they were not followed up during high school (i.e., Grade
10 to 12). This might lead to a potential underestimation of the influence of SP-MTC on
students’ academic outcomes and choice of major. Third, although previous studies demon-
strated that students’ individual characteristics and their previous attainment significantly
affect their math-intensive major choices as well as their engagement and achievement in
mathematics [36,54,55], the present study did not take those characteristics into account,
except for gender. Because of these missing variables, it will be difficult to attribute stu-
dents” mathematics achievement and engagement to SP-MTC alone. Future research is
needed to examine how these variables are associated with SP-MTC and students’ learning
outcomes. Lastly, the findings in the study do not denote a causal relationships between
SP-MTC and students’ learning and future careers. For example, high-achieving students
in mathematics may tend to have positive perceptions of their teachers. Future studies,
therefore, may examine how SP-MTC affects students’ learning outcomes and their choice
of college major. Despite these limitations, the current study contributes to the field of
student development by identifying distinct trajectories of SP-MTC and by showing that
the heterogeneous trajectories are associated, not only with students’” academic success,
but also with the direction of their future studies.
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Appendix A

Table A1. What Do You Think about Your Math Teacher?

Item Strongly Disagree Disagree Neutral Agree Strongly Agree

G = W N

[=)}

My teacher is enthusiastic about teaching math.
My teacher has a high level of knowledge in math.
My teacher teaches math well so that we can
understand it easily.

My teacher expects us to study hard.

My teacher believes that we will achieve high
achievement in math.

My teacher conscientiously checks our math
assignments.

My teacher monitors how well students understand
math in class.

Appendix B

Table A2. How Much Do You Engage in Math Class?

Item Strongly Disagree ~ Disagree Neutral Agree Strongly Agree
1 I concentrate in math class.
2 I actively participate in math class.
3 I do my math homework conscientiously.
4 I review what I have learned in math class.
5 I prepare what I will learn in math class.
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Abstract: As we enter the last ten years leading to the realisation of the Sustainable Development
Goals in 2030, African countries are still plagued with poverty and underdevelopment. For most
children in Africa, the attainment of Sustainable Development Goal (SDG) 4 will remain elusive.
Drawing from two interrelated empirical studies, one focusing on citizenship and social cohesion at
high school level and the other on the implementation of assessment for learning at primary school
level, it was found that not only are schools not equipped to provide the quality education as set
out in SDG 4, but teachers need additional training to give expression to the ideals of SDG 4. In
order for this to be adequately addressed, all interested stakeholders—government, business, and
NGOs—need to be involved.

Keywords: assessment for learning; social cohesion; citizenship; sustainable development goals; teachers

1. Introduction

More than twenty-five years into democracy and entering the final decade of the
realisation of the SDGs, this paper reflects on the possibilities and limitations of attaining
SDG 4, focusing on teachers in the context of South Africa.

In order to realise this laudable goal of equitable and quality education, a range of
criteria need to be in place, most important of all being well-trained and suitably qualified
teachers. However, to attain SDG 4 requires conducive teaching and learning environments
characterised by, among other things, safe school spaces, running water and sanitation,
and teaching and learning support material.

Drawing on data from two qualitative empirical studies, the findings illustrate the
limitations and potentialities of attaining quality education—looking at both the affective
and pedagogic dimensions of teaching—in countries wrestling to rid themselves of the
legacies of past colonial and oppressive regimes. The article presents empirical data sourced
from high school teachers in Quintile 1 and Quintile 5 urban and rural schools, and from
foundation phase teachers in Quintile 1 and Quintile 2 rural schools. Quintiles represent
the school poverty index, with Quintile 1 being the poorest and Quintile 5 being the least
poor. The data highlight the kinds of challenges that need to be addressed and overcome
in order to realise SDG 4.

2. Teachers and the Global Education Agenda: Framing Teachers and Their Work

This section presents a critical discussion of SDG 4 in the context of inequality, equity,
and systemic challenges in education in the Global South, with a particular emphasis on
the South African case. This section also discusses the notion of quality education as it
relates to social cohesion, citizenship, and pedagogy.
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2.1. Unpacking SDG 4

The focus on equitable and quality education and the role of teachers has a long
policy trajectory in the development of the SDG for education. In particular, debates
about the role of teachers in providing equitable and quality education can be traced to the
UNESCO Position Paper on Education post-2015 and the Muscat Global Education Meeting
(GEM) Agreement, which rightly emphasises a concern with teachers, teaching, and
teacher education (see Sayed and Ahmed, 2015). Specifically, the policy recommendations
in the UNESCO Position Paper [1] suggest a range of key aspects regarding teachers
including “(a) recruiting and retaining well-trained and motivated teachers who use
inclusive, gender-responsive, and participatory pedagogical approaches to ensure effective
learning outcomes, (b) providing content that is relevant to all learners and to the context
in which they live, (c) establishing learning environments that are safe, gender-responsive,
inclusive and conducive to learning, and encompass mother tongue-based multilingual
education, (d) ensuring that learners reach sufficient levels of knowledge and competencies
according to national standards at each level, (e) strengthening capacities for learners to
be innovative and creative, and to assimilate change in their society and the workplace
and over their lifespans, and (f) strengthening the ways education contributes to peace,
responsible citizenship, sustainable development and intercultural dialogue” [1] (p. 8).
These ideals are carried over in the final SDG 4 goal and its ten associated targets, including
target 4c, which commits to “by 2030, substantially increase the supply of qualified teachers,
including through international cooperation for teacher training in developing countries,
especially least developed countries and small island developing states” [2]. The framework
for action for the implementation of SDG 4 notes that “ ... teachers and educators should
be empowered, adequately recruited and remunerated, motivated, professionally qualified,
and supported within well-resourced, efficient and effectively governed systems” [3].

While the inclusion of teachers and teacher education in the final SDG 4 reflects
a victory for the policy advocacy, it is instructive to consider how the target regarding
teachers is constructed. In particular, as the empirical findings below show, the notion of
equity is underplayed in the conceptualisation of the target. In particular, our findings
highlight the need for the provision of quality education by deploying qualified, competent
teachers in hard-to-reach areas, such as rural contexts and contexts riddled with crime,
violence, and abject poverty. Further, as we discuss below, the target fails to address the
teacher competencies teachers need to teach in difficult and hard to reach schools and in
societies emerging from protracted histories of conflict, segregation, division, and inequities,
specifically the competencies teachers require to meaningfully engage marginalised and
disadvantaged learners, providing them with epistemic access and with the skills and
understandings to live peacefully together, exercising their citizenship rights. This is most
pressing in an unequal education context such as South Africa, which is marked by the
existence of two systems of education—privileged and marginalised [4,5]. This can partly
be attributed to the fact that good teachers working in an enabling learning environment
are clustered in the wealthier school sector, which, when added to the cultural capital of
learners, create a double privilege [5].

Furthermore, the absence of the reference to continuing professional development
(CPD) of teachers in all the global documents and SDG 4 goals and targets is striking.
Recruiting “well-trained” teachers places the focus on initial teacher education, neglecting
the significance that CPD can have in tackling the issue of, for example, unqualified
and underqualified teachers that in addition present a potential teaching force, as this
paper argues.

In the context of the global education teacher goals and targets, this paper turns its
attention to how the inclusion of teachers post-2015 will be realised in highly unequal
education contexts marked by long legacies of colonisation and racism. In particular, this
paper speaks to the issue of social cohesion and citizenship that teachers enact in diverse
spaces, and teacher pedagogy for meaningful epistemic access for learners in rural contexts
in South Africa.
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2.2. Teachers’ Beliefs, Social Cohesion, and Citizenship

A number of policy directives have emphasised the importance of realising quality
education systems, including Education for All, the Millennium Development Goals, the
Sustainable Development Goals, as well as localised South African education policies, such
as the South African Schools Act, No. 84 of 1996 [6]. Quality education as enunciated in
these policies is directly related to improved economic conditions, reduction in inequalities,
as well as social cohesion. However, while many interventions to achieve quality education
have been directed at improving the teaching and learning of cognitive elements such as
numeracy and literacy, not enough emphasis is placed on the affective dimensions that
may contribute equally to quality education.

Quality education is multidimensional and can be regarded as “an outcome or a
property, or even a process” [7] (p. 2). It is also regarded as the worth of education [8] and
is used interchangeably with concepts such as equity, effectiveness, and efficiency [9]. The
Sustainable Development Goal Target 4c notes that “teachers are a fundamental condition
for guaranteeing quality education” [2]. Positioning all teachers as providers of quality
education and equitable learning experiences undermines how teachers’ beliefs, teacher
positionality, and teacher agency, individual or collective, impact their teaching. More
importantly, what the SDG 4 fails to acknowledge is the impact of teacher beliefs on
classroom practices.

Beliefs, defined as “an explanatory principle for practice”, are both real and pro-
found [10] (p. 16). The beliefs that teachers hold influence their perceptions and judgements
and affect their behaviour in the school environment [11-13]. Thus, mechanisms to change
or improve teachers’ classroom practices will require a change in teacher beliefs [14,15].
This has implications for how teachers are professionally developed throughout their ca-
reers. The importance of acknowledging teachers’ beliefs and putting in place professional
development programmes that consistently and effectively empower teachers to be more
reflexive is crucial in highly unequal and post-conflict settings such as South Africa. A
long history of separate development, social division, and legally enforced discrimination,
particularly in education, requires robust and rigorous teacher professional development
programmes to align teachers’ beliefs with the values of citizenship and social cohesion,
and in doing so, align their beliefs with global policy mandates.

Social cohesion and the values of citizenship should be at the core of teaching and
learning in a democratic context [13,16]. This is because schools “are assigned the task of
producing ‘good citizens’, ensuring that when children grow up and leave school ... they
are prepared to practise the civic virtues most valued in their respective societies” [17]. In
a liberal mode of education, which is the prevailing mode of Western education systems,
these values are underpinned by democracy, which argues for inclusivity, mutual respect,
and equality. However, recent studies that investigated teachers’ pedagogical practices in
South African schools demonstrate that the legacies of apartheid in terms of how teachers
were trained as well as the effects of Christian National Education and Bantu Education
still linger in the current system, to the detriment of learners [13,16]. Furthermore, the
sub-optimal teaching and learning contexts that characterise most of the public schools
in South Africa make it difficult to fully realise the values of citizenship and do little to
promote social cohesion.

The assumption of the SDGs that teachers will always do good, and that those who
come into the profession have the best intentions that are aligned with the principles of
democracy, social cohesion, and citizenship, undermines the effect of the political, social,
and cultural contexts in which schools are situated. The work of teachers is both intellec-
tual as well as affective. Thus, it is imperative that professional development efforts are
cognisant of this duality and respond to the professional development needs of teachers ac-
cordingly. Not acknowledging the affective dimension of schooling promotes very narrow
understandings of education and undermines the power teachers wield, through schools,
to perpetuate social inequalities. It also hampers the realisation of quality education.
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2.3. Teachers and Pedagogy: Assessment for Learning (AfL)

One of the keys to realising quality teaching and learning for all could be the im-
plementation of AfL. Alexander [18] (p. 59) defines pedagogy as “the observable act of
teaching together with its attendant discourse of educational theories, values, evidence,
and justifications. It is what one needs to know, and the skills one needs to command,
in order to make and justify the many different kinds of decisions of which teaching is
constituted”. Similarly, Westbrook et al. [19] (p. 8) argue that effective pedagogy refers to
“those teaching and learning activities which make some observable change in students,
leading to greater engagement and understanding and/or a measurable impact on student
learning”. AfL, which adopts a learner-centred approach, satisfies these criteria as Dylan
Wiliam asserts, “ ... there is now a strong body of theoretical and empirical work that
suggests that integrating assessment with instruction may well have unprecedented power
to increase student engagement and to improve learning outcomes” [20] (p. 13).

However, in the South African context, teachers appear to have limited knowledge
and experience in using assessment effectively for improving learning and teaching [21-26].
Notwithstanding several initiatives in South Africa to: (i) improve the national curricu-
lum, (ii) support teachers improve their content knowledge and classroom practice, and
(iii) develop relevant resources for learners and teachers, there has been limited focus on
improving teachers” assessment practices [27-29]. Improving teacher competence for as-
sessment for learning is key to realising education quality in South Africa and elsewhere in
the Global South. This requires effective CPD for teachers to use assessment for improving
teaching and learning in the classrooms effectively, which this paper considers below.

3. The South African Policy Context

In 1994, the new democratic government of South Africa abolished the nineteen
education departments based on race and completely overhauled the education system.
The old Christian National Education (CNE) system and syllabi were scrapped, and in 1996,
the new education act was passed into law. The act prescribes both the content and manner
of the teaching and learning relationship. Part of the preamble to the SA Schools Act, No.
84 of 1996, reads: “ [T] his country requires a new national system for schools which will
redress past injustices in educational provision, provide an education of progressively high
quality for all learners and in so doing lay a strong foundation for the development of all
our people’s talents and capabilities, advance the democratic transformation of society,
combat racism and sexism and all other forms of unfair discrimination and intolerance,
contribute to the eradication of poverty and the economic well-being of society, protect and
advance our diverse cultures and languages, uphold the rights of all learners, parents and
educators ... ” [6] (p. 5).

Since then, the school curriculum has undergone a few revisions, the latest, imple-
mented by the current minister of basic education, Angie Motshekga, is the Curriculum and
Assessment Policy Statement (CAPS) introduced in 2012. In the foreword to the Curriculum
and Assessment Policy Statement [30] Minister Angie Motshekga states, “The National
Curriculum Statement Grades R-12 represents a policy statement for learning and teaching
in South African schools ... ” Under the heading ‘General aims of the South African
curriculum’, it is stated: “Inclusivity should become a central part of the organisation,
planning and teaching at each school. This can only happen if all teachers have a sound
understanding of how to recognise and address barriers to learning, and how to plan for
diversity” [30] (p. 5).

CAPS, which is a content-based and time-bound (pace set) curriculum, also reflects an
increased emphasis on formal assessment, with common testing being introduced at each
of the exit stages of an education phase, namely, Grade 3—foundation phase (FP), Grade
6—intermediate phase (IP) and Grade 9—senior phase (SP). Throughout the revisions,
though, the policies of “inclusivity” and the “rights of all learners” were recognised. In
addition, assessment for formative purposes was still core to teaching and learning but
arguably accorded lesser importance.
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4. Methodology

In examining the viability of attaining SDG 4 in the South African context, data from
two interrelated empirical studies on teacher professional development by a research team
at the Centre for International Teacher Education (CITE) are drawn upon to illustrate the
limitations and potential of attaining quality education, examining both the pedagogic and
affective dimensions of teaching. These two interrelated studies address the key research
questions of teachers engaging learners in the teaching and learning process using learner-
centred approaches and how they enable and equip learners with the skills and knowledge
to function in a democratic society.

In the one study, conducted in 2018, Grade 3 Foundation Phase teachers from five
rural primary schools attended six AfL workshops over a six-month period. Approximately
eight months after the workshops, a purposive sample of ten of the teachers who had
attended the workshops were observed teaching a lesson, after which a semi-structured
interview was conducted with each of them. The teachers were selected on the basis of the
way in which they interacted with the workshop facilitators during the workshops and
during subsequent classroom support visits. The interviews were related to AfL issues in
general, rather than focusing on the techniques and strategies used in a particular lesson.
The interview questions included the teachers’ views about AfL, what they felt were the
advantages and disadvantages of using AfL, and how they saw their roles as teachers in
realising their agential space.

The second study that this paper draws on investigated teachers’ understandings and
experiences of citizenship in South African high schools, conducted in 2016. The study also
included students; however, the data for this paper only presents the responses from teach-
ers and a principal. Eight teachers from four schools participated in the study. Disa High is
a Quintile 1 school situated in a rural context, Protea High is a Quintile 5 school situated in
a rural context, Lily High is a Quintile 1 school situated in an urban context, and Strelitzia
High is a Quintile 5 school situated in an urban context. The study included teachers and
principals from the Further Education and Training Phase, who volunteered to participate
in the study, thus resulting in the study sample. The semi-structured interview schedule
used in this study elicited their views on their experiences of their school environment,
including issues of safety. It also included their understanding of citizenship, how teachers
practice the values of citizenship in their classrooms, teachers’ views on citizenship in
the curriculum, information about school resources, information about CPD provided to
teachers that help teachers develop the skills to teach in a socially cohesive manner, and
also their views on how schools may go about producing good citizens.

Ethical clearance for both studies was obtained from the Cape Peninsula University
of Technology as well as the Western Cape Education Department. All participants were
assured of their and their schools’ anonymity and informed that the data obtained would
only be used for research purposes. The names and all participants and institutions were
changed to protect their anonymity. Participants were also informed that they could
withdraw their contributions at any point until the findings were presented, without
any fear of repercussions. Both studies were located in the Western Cape Province of
South Africa and focused on the pedagogies and learning strategies used by teachers in
public schools.

In both studies, qualitative data were analysed using thematic analysis. The analysis
identified common themes based on the research focus and which are reported in this
paper. In particular, the analysis sought to understand the limits and constraints of teacher
agency in realizing meaningful learning in disadvantaged schools and classrooms as a
conduit to realizing quality education.

Trustworthiness of the qualitative data was established through credibility, depend-
ability, and confirmability. In both studies, the data were presented to the respondents
for feedback and to ensure accurate reporting. The findings of both studies were also
discussed with researchers and other research students who form part of a professional
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learning community for research conducted on and about the professional development
of teachers.

5. Findings

This section discusses the findings of the two empirical studies conducted in South
Africa, one relating to the affective dimension of teaching and the other focusing on teacher
pedagogy. What these studies demonstrate overall is that both dimensions of teaching
need to be developed in order to achieve the imperative of quality education.

5.1. Teachers, Citizenship, and Social Cohesion in South Africa

This section draws on empirical research from a study conducted in South Africa that
included an investigation of teachers’ practices and experiences in classrooms as they relate
to the values of citizenship and social cohesion.

5.1.1. Teachers Do Not Always Promote Inclusive Classrooms

One of the teachers in the study noted that she openly promotes her own religion,
including sexual bias, in the classroom, as demonstrated below:

“I'will call a spade by name, I will tell them ... One or two children will say it, I don’t
think it’s right, because the Bible says it, but there’s never, for example, if there’s a boy in
the class that we can see is not [interviewee makes hand gestures] they won't refer to him
or be nasty to him.” (Protea High, Female, White, Life Orientation and History Teacher,
Rural, Q5).

In this instance, the teacher did not see her behaviour as being problematic or that
she may, through her actions and behaviour, make the learner feel isolated. This lack of
awareness of her discriminatory behaviour could result in undemocratic attitudes towards
learners with differing sexual orientations being perpetuated in school and in broader
society, thus undermining the realisation of the values of citizenship and social cohesion.

5.1.2. Teachers Do Not Always Respect Learners

A teacher from Strelitzia High noted that teachers often mistreat students through
name-calling and insults as demonstrated below:

“There are some teachers that they dislike terribly because they just don’t trust them.
It’s terrible, three teachers in the school I have constant complaints about ... they will say
nasty things, they will name, call you a vetkop [fathead], a domkop [stupid head], and you're
stupid and things like that ... So, if you call a child a name like that, you're going to get
reaction, so I think it’s the name-calling, you get so frustrated, so you just call the child a
name. Awful letters from children, awful letters of what teachers say to them.” (Strelitzia
High, Urban, Quintile 5, Male, Coloured, Life Orientation Teacher).

What the quotation above also demonstrates is how teachers abuse their power to
bully learners at their school. This abuse of power suggests a lack of social cohesion at the
schools and the absence of democratic values. Teachers in this instance demonstrate poor
citizenship practices and are not mirroring the kind of schooling environment that enables
the realisation of SDG 4 and quality education.

5.1.3. Lack of Resources Limits Teachers” Work in the Classroom

A teacher at Disa High reported that owing to a lack of textbooks, teachers are unable
to teach effectively, causing anxieties to teachers as well as students.

“That’s the whole thing, we can’t give them homework, or make copies or whatever,
because many times there is no paper, there’s no ink at the school to make photocopies,
so I think it actually has a negative impact on the learners themselves, because I can only
do what I can do ... So, we can’t actually give homework to the child to learn during
the exams. Everything has to happen in the class.” (Disa High, Quintile 1, Rural, Life
Orientation, Female Teacher).
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The lack of textbooks and printing resources reported by teachers at Disa High sug-
gests that teachers’ teaching strategies, including how learners learn, are handicapped.
This limitation has implications for quality teaching and learning, as both teachers and
learners have their potential curtailed because of structural inefficiencies.

5.1.4. Unsafe School Contexts Negatively Impact the Realisation of Citizenship

The principal at Disa High, a remote rural school, noted, in the extract below, that
teachers and students do not feel safe at school owing to a lack of school fencing.

“The students and teachers are not safe at school as a result of the fact that there is no
fencing, which allows for free entrance of gangsters, and ... the number of learners at the
school that are involved in gangsterism and there is a number of them” (Disa High, Rural
Quintile 1, Male, Principal, ID).

Optimal teaching and learning cannot occur when teachers and students are feeling
unsafe and where there is a constant and imminent threat of violence. Teachers and
students have a right to teach and learn in safe spaces. The lack of safety contradicts the
values of citizenship and democracy [31,32].

The findings presented above relating to the empirical evidences of teachers’ realities
suggest a number of notable implications for the realization of SDG 4, that is, quality
education, in South Africa.

First, the path to realising SDG 4 cannot be divorced from redressing the legacies
of past political regimes. “Religion and education were synonymous during apartheid”,
promoting the agenda of “Christianity in all schooling institutions” [13] (p. 137). In a
post-apartheid context, there have been policy mandates emphasising equality, inclusivity,
and recognition of all religions and that CNE no longer forms part of the democratic
dispensation. However, the practices of teachers in this study contradict the instructions
and philosophy of these policy mandates. Thus, what this suggests is that teachers need to
be professionally developed to teach in a post-apartheid context, particularly teachers who
have received their initial teacher education prior to 1994. Teachers also need to be taught
how to teach in a manner that is inclusive and that does not promote personal agendas
that may be inconsistent with the values of citizenship and social cohesion.

Second, the quotation from the teacher at Strelitzia High suggests that teachers need
to be trained to use their power effectively in the pursuit of democracy, citizenship, and
social cohesion. Sayed et al. [16] argue that teachers are agents of social cohesion and have
the ability to impart these values to students through their actions and interactions. Thus,
professional development programmes aimed at addressing this are crucial to realising
quality education.

Third, in South Africa, schools that were marginalised during apartheid have not
been equally capacitated to the level of affluent public schools in the post-apartheid con-
text [13,16]. Thus, these schools, particularly rural schools, remain under-resourced, which
impacts the quality of teaching and learning experiences. In this instance, governmen-
tal stakeholders, who are primarily responsible for the provision of quality education in
the country, need to be mobilised urgently to address this inefficiency as a conduit to
realising SDG 4.

Fourth, quality education is as much about content as it is about form. The context in
which teachers operate contributes to teaching experiences they create in the classroom.
Cohen et al. [32] argue that when teachers and students feel safe, it contributes to a positive
school climate and improves teaching and learning as a result. Many schools in South
Africa, particularly in communities with high unemployment rates, high crime rates, and
sub-optimal living conditions, operate in unsafe contexts [33], making the realisation of
delivering quality education difficult. The challenging teaching and learning context of
the majority of South African public schools disables the realisation of citizenship and
suppresses efforts towards social cohesion.

Overall, this study suggests that the SDGs are hard to realise, owing to the political,
cultural, and social context in which teachers operate. It also suggests that continuous pro-
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fessional development is key to realising quality education. Awareness of the deficiencies
that teachers possess gives direction to the kinds of interventions required to pursue the
goal of quality education.

5.2. Teachers” Pedagogic Shift towards Assessment for Learning (AfL) in the Western
Cape Province

This section draws on interview data derived from a purposive sample of ten founda-
tion phase teachers who participated in a series of AfL training workshops. All the teachers
in this research project expressed the view that employing AfL to improve teaching and
learning was beneficial and thus had positive views about it. The following extracts capture
the teachers’ positive views of AfL as a pedagogic tool to enhance teaching and learning:

“With these [AfL] tools you will have a different perspective of teaching, you will
want to teach again.” (Ms Porter, 2018)

“It also helps us with teaching and learning because all the learners in the class get a
chance to speak ... ” (Ms Randall, 2018)

“You do AfL throughout the day. Mostly, it is the observations that youdo ... A
teacher’s observations play a very important role, especially when you work one-on-one
with your children, and especially in your group work.” (Ms Moyo, 2018)

These quotations point to teachers perceiving AfL in a positive light, as it motivates the
teachers (Porter) and facilitates effective teaching and learning in their classrooms, enabling
them to reach all the learners in their classrooms (Randall, Moyo). In unpacking these
positive views of AfL, three key themes are discussed, namely: (i) AfL facilitates classroom
discipline; (ii) the factors that limited the implementation of AfL; and (iii) the need for a
more inclusive AfL. CPD programme. The three themes draw on teacher comments gleaned
from individual teacher interviews.

5.2.1. AfL Facilitates Classroom Discipline

An unexpected outcome of the AfL programme, identified by almost all teachers, was
the general impression that the learners in the classes of teachers who are familiar and
comfortable with, and are implementing AfL, were more well behaved than their peers.
The following extracts point to improved discipline when applying AfL:

“And also the discipline ... I think for the school we can have the proper learning at
the school and also the discipline ... If ever [you are] using the strategies you will get a
disciplined class ... ” (Randall, 2018)

“It [AfL] makes the learners very disciplined.” (Nakedi, 2018)

The two quotations, both by Grade 3 teachers from two different quintile (1 and
2) schools in two different townships, underline the positive effect that AfL. had in the
classes, and on classroom management, in particular. The following example illustrates the
positive effect AfL can have on discipline: During a lesson, the class teacher was called to
the principal’s office, and she asked the student teacher to oversee the class while she was
gone. Within minutes, the noise level in the class had risen and the student teacher found
it difficult to quieten the learners. She walked to the front of the class, picked up a tennis
ball—an AfL tool—and called for silence as she had the ball and hence should be given a
hearing. There was immediate silence, she was able to speak to the class without raising
her voice and the class remained quiet until the class teacher returned. Significantly, the
student had not attended the AfL workshops, but had observed the class teacher applying
this technique.

5.2.2. Factors Limiting the AfL Pedagogy to Improve Teaching and Learning

While the section above notes the positive ways in which individual teachers viewed
and experienced AfL approaches to enhance their pedagogy, the widespread diffusion of
such an approach in schools was limited by several school-level factors.
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Staff Deployment Affects Effective Implementation

One contextual factor that affected the diffusion and efficacy of AfL to improve teach-
ing and learning was how schools organised their work and teaching, and in particular how
staff were utilised and deployed in the schools to meet curriculum needs. In a particular
case, which is illustrative of how some schools organise work, the three teachers at one of
the schools—Kojack, Mabile, and Nakedi—were all moved at the start of the new academic
year to teaching Grade 2 by school management, and replaced by different Grade 3 teachers
who had not been exposed to AfL. The teachers noted that the internal organisation of
teacher allocation by the school impacted their use of AfL. Although the three teachers were
still applying some of the AfL techniques and strategies in their classes, since they were
not given the support by management or colleagues—who were not au fait with AfL—and
were not able to use the AfL lesson planning template for support, their enthusiasm would
predictably start waning, ultimately leading to the teachers abandoning AfL. One of the
three teachers noted:

“The lesson plan of AFLA (Assessment for Learning in Africa) is a little work. They
[school management] want a lesson plan that consists of every information with more
detail. That lesson plan of AFLA is a little work, that’s why we are using the old lesson
plan. The principal noticed that lesson plan of AFLA is brief, brief, brief now they say they
want a lesson plan with more detail [i.e., the official, school lesson plan].” (Kojack, 2018)

Lack of Resources Impacts Effective Implementation

An associated factor regarding lesson plans, especially within poorer schools, is a lack
of resources. As mundane as it may sound, in poorer schools, teachers have to consider
the cost of printing. One of the teachers raised the issue that using the AfL lesson plan
template would imply using more paper and ink:

“The challenge is more paper ... you gonna have five lessons [i.e., lesson plans] per
week [Foundation phase teachers at this school used one lesson plan per subject per week]

. now most use the papers ... the papers and the ink.” (Nakedi, 2018)

At another school, Ms Porter’s AfL equipment had been stolen at the end of the
year, and she lamented that she would have to replace them from her own pocket, as the
principal claimed that the school did not have the funds to finance their replacement.

What emerges from these two accounts are the effects lack of resources have on the
effective implementation of AfL in poorer schools. On the one hand, teachers have to
consider the amount of printing they are allowed to use in the normal carrying out of their
function as teachers, and on the other, a lack of funds stymies the teacher in accessing
the equipment she feels she requires to carry out her function as a teacher implementing
AfL effectively.

In both cases, the lack of resources and the lack of support from school management
led to a drop in the efficacy with which the teachers could apply AfL. In the first case,
one finds school management being inflexible in the way in which teachers are expected
to prepare lessons—and the perceived additional cost of alternative/additional lesson
preparation sheets. In the second, a lack of funds/resources and management’s reluctance
to replace lost equipment led to a teacher’s loss of enthusiasm in implementing AfL.

Lack of Continuity Hinders Effective Implementation

Third, an issue that was of concern regarding the effective implementation of AfL at
the schools was the lack of continuity across the grades. The teachers who participated in
the research expressed their concern that the AfL. programme was not part of a systematic,
whole-school improvement effort. Many of the teachers felt that it would have been more
effective had the teachers of the whole school been exposed to AfL, thus allowing for
continuity in the implementation of AfL. Some of the teachers’ comments in this regard are:

“I have recommended it [AfL] for the whole school because now the Grade 3 child
does it but when it comes to Grade 4 it stops so I have recommended it ... so that the child
continues with it” (Wilson, 2018).
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“More special for the intermediate phase, you see, it’s gonna be the challenge because
of the ... changing of the classes [from Grade 3 to Grade 4], you see ... ” (Randall, 2018).

The teachers felt that it would have been more effective for the learners had the
programme been implemented in the whole phase—or even in the whole school—to allow
for continuity. For the Grade 3 learners, this would be an even greater challenge, as they
would also have to deal with the transition to intermediate phase, which is characterised
as being more regimented; learners more often sit in rows rather than groups, lessons are
more teacher-centred, and more emphasis is placed on individual learning.

The concern raised by the teachers is valid for a number of reasons, the most com-
pelling being continuity both for learners and teachers. With AfL only being implemented
in one of the grades, the learners would have to adapt to a different learning approach in
the next grade, and the advantages of the AfL approach would be lost. Not only could this
be detrimental to the learners, but it could serve as a demotivating factor for the teachers,
especially since there is no support from colleagues who are not familiar with the approach.

From the findings presented above, it can be seen that the teachers who had been
introduced to AfL felt positive about the approach. They recognised the benefits both for
teaching and learning. As such, most of them were seen to be drawing their learners into
the teaching and learning space.

An unexpected outcome of the introduction of AfL in the classes was an improvement
in classroom management and discipline. This phenomenon of improved discipline in
classes utilising AfL is significant in the context of South African schooling, where issues
of classroom discipline are a constant concern.

What also emerged from the data was that, despite the teachers’ positive views
of AfL, this was not without its challenges, which has implications for the realisation
of SDG 4. Owing to various contextual factors, the teachers experienced challenges in
implementing AfL.

Firstly, the way in which schools utilise their staff from one year to the next has
implications for any form of staff developmental programme. This suggests that whatever
CPD programme is introduced, demands that the particularities of the school be considered
and be adapted to suit the needs of the school.

Secondly, in the lower quintile schools (highly impoverished schools) the lack of re-
sources and facilities could impact the efficacy of the programme and how it is implemented.

Thirdly, for any CPD programme to be implemented successfully, there has to be
consistency and support. None of the schools were consistent in the application of AfL
beyond the grade in which it was being implemented—except where the teachers pro-
gressed with the learners, but then only to Grade 3 (in two of the six schools). There was no
extrinsic motivation for the teachers to continue with AfL practices as the learners would
find themselves in “conventional” classes the following year. The teachers in the study
expressed their concern that AfL. was only applied in certain classes in the foundation
phase, while they felt that its implementation would be more effective if it were to be
done throughout the school. In this way, maximum benefit would be derived from the
programme, as identified by Wiliam and Thompson [34].

6. Conclusions

The findings presented above relating to the empirical evidence of teachers’ realities
point to a number of notable implications for the realisation of SDG 4, that is, quality
education, in South Africa.

First, the path to realising SDG 4, particularly the commitment to education systems,
starts with qualified and competent teachers. However, these cannot be divorced from
redressing the legacies of past political and colonial regimes in a country like South Africa.
In the post-apartheid context, there have been numerous policy mandates emphasising
equality, inclusivity, and recognition of all cultures and religions. The introduction of
Curriculum 2005 and subsequent curriculum revisions have also emphasised the utilisation
of assessment to facilitate learning. However, some of the practices of the teachers in the two
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studies and their comments are contrary to the instructions and philosophy of the policy
mandates. What this suggests is that teachers need to be professionally developed further to
teach in a post-apartheid context. Teachers also need to learn how to teach in a manner that
is inclusive and that does not promote personal agendas, which may be inconsistent with
the values of citizenship and social cohesion. Teachers need to be trained to use their power
effectively to give expression to the policy mandates. Thus, professional development
programmes aimed at addressing this are crucial towards realising quality education.

Second, in South Africa, schools that were marginalised during apartheid have still not
been equally capacitated to the level of affluent public schools in the post-apartheid context.
Thus, these schools, particularly those in rural settings, remain under-resourced, which
serves as a barrier to the effective delivery of quality teaching and learning experiences.

Third, the South African case illustrates that quality education is as much about con-
tent as it is about form. The context in which teachers operate contributes to the teaching
experiences they create in the classroom. Many schools in South Africa, particularly in
communities with high unemployment rates, high crime rates, and suboptimal living
conditions, operate in unsafe contexts, making the realisation of delivering quality edu-
cation difficult. This suggests that for the delivery of quality education to be effected, the
socio-economic challenges of those communities should necessarily also be addressed.

Fourth, the way in which schools utilise their staff from one year to the next has
implications for any form of staff developmental programme. This suggests that wherever
a CPD programme is to be introduced, it is imperative that the particularities of the school
be considered and the programme be adapted to suit the needs of the school. In addition,
for any CPD programme to be implemented successfully, there has to be consistency and
support on the part of all the role players, especially peers and management.

Fifth, South African empirical studies reveal that teachers’ beliefs and values matter
in the way they teach, the way in which they relate to and interact with learners, how
they relate to their peers, and how they work towards realising the goals of equity in and
through education. This suggests that any reform efforts in Africa, and possibly globally,
need to take cognisance of the beliefs and values teachers hold.

Sixth, the two interrelated studies of teacher professional development in South Africa
speak to how teachers are able to realise their agency for change in contexts where there is
a broad range of expectations thrust on them, suggesting that the global education agenda
runs the real risk of overstating the potential of schools and their teachers to effect broad
social transformation. Teacher agency, as envisaged in the global education agenda, is
not a realistic possibility, nor is agency possible when faced with multiple and conflicting
demands in highly unequal societies scarred by legacies of oppression. Yet, the paper
also points to the possibilities of progressive change in the classrooms when teachers are
professionally supported, empowered, and working within structures and systems that
affirm their agency.

What this paper reveals is both the limitations and possibilities of realising quality
education in a still highly stratified and unequal society such as South Africa. As much
as the South African education policy seems to resonate with SDG 4, the inequities with
which teachers and learners in both privileged and marginalised contexts are confronted
in South Africa point to the need for serious and drastic interventions from government,
national, and international stakeholders in education to realise the goal of equitable and
quality education for all.
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Abstract: This paper presents the findings of a study into the application process of the professional
standards (PS) qualification in Estonia, which is a standard used to identify the level of profession-
alism of a teacher. The study collected the views of active teachers who have applied for the PS
and those of the assessors to understand the shortcomings in the application and the expectations
for the application process. The main challenges identified are that teachers lack respective skills
to adequately comprehend qualification requirements (unambiguous interpretation of PS) and the
lack of evidence-based performance indicators (difficult to prove) and weak self-analysis skills;
hence, the teacher needs assistance. The research found that teachers need collaborative support,
motivation and constructive feedback on their professional development (PD), both from colleagues
and at school and national levels. Based on this research, it can be said that teachers who have gone
through the application process have gained greater self-confidence, value themselves as teachers
and continue their in-service training.

Keywords: teacher professional development; professional standards; professional qualification

1. Introduction

The world around us is constantly changing, setting new challenges for members of
society. Economic and technological changes in society add increasing responsibility to
teachers’ work, and teachers must be prepared to apply their pedagogical competencies as
knowledge and skills in order to cope in a rapidly changing society. Economic change has
led to the globalization of society, competition between schools and market orientation [1],
which requires teachers to be responsible, rational and also competitive.

The so-called “new professionalism” of the era [2] presents new challenges for the
teacher. The teacher’s role has expanded, becoming a provider of knowledge, counsel-
lor, supervisor, supporter, social worker, problem solver, etc. This has brought with it
higher expectations of teacher professionalism. As teachers” work expands beyond the
classroom, new emotional and intellectual demands are placed on them. Thus, the teacher
must be collegial and collaborate with different target groups and focus on new forms of
communication and collaboration [3] inside as well as outside the school [4].

There has been an increase in attention to the lifelong development of teachers through-
out their careers [5]. As a result, there are many competing views and concepts on profes-
sionalism. The concept of professionalism has been approached differently over time.

In describing his stages, Hargreaves [6] was guided by the concept of professionalism,
which is related to the status of the teaching profession in society. He [6] characterized pro-
fessionalism through four stages: the pre-professional stage, the stage of the autonomous
professional, the stage of the collegial professional and the stage of the post-professional
or postmodern professional. In the period of pre-professionalism, the teaching was based
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on traditions and standardized curricula. The next era of autonomous professionalism
was characterized by teachers’” individualism, isolation and privacy. The period of col-
legial cooperation is characterized by educational reforms, i.e., the diversity of teaching
methods, the increased role of the social worker and the increase in the number of learners
with special needs. In the postmodern (or post-professionalist) era, the school has been
heavily influenced by global economic competition and has reduced teachers’ autonomy.
Hoyle [7], on the other hand, defined professionalism as restricted (for the teacher teaching
was an intuitive activity in a classroom environment that did not engage much broader
professional reading or activities and was based mainly on experience) and extended
professionalism (interpreted as a teacher’s collegial activity seeking to improve the practice
through reading and continuous professional development, later referred to as PD). Pratte
and Rury [8] defined professionalism as a set of educational professional values. Eraut [9],
Goodson and Hargreaves [3] and Evans [10] defined the concept of new professionalism,
which includes performance standards, public accountability, lifelong PD of professionals,
collaboration with colleagues and stakeholders and professional innovation where three
interrelated concepts—knowledge, autonomy and responsibility—are considered to form
the core. Sachs [11], on the other hand, described teacher professionalism as a collegial
relationship and collaboration, while organizational professionalism is part of management
professionalism that focuses on performance and accountability.

Holroyd [12] summed it up as “professionalism is not some social-scientific absolute,
but a historically changing and socially constructed concept-in-use”. Thus, professionalism
has been studied for a long time, and the definitions differ in both content and purpose.
Professionalism is not static but in constant change, caused by the era and national interest.
It is closely related to education policy and the needs of the national educational system.

The current study is grounded in the concept of professionalism of Snoek et al. [13,14],
which is related to the output-based and competency requirements of the modern education
system, an important part of which is the implementation of professional standards (PS) in
improving the quality of education (see Section 1.1). We explore how to support a teacher
to become a professional in their field.

The PD of teachers is a major educational issue in many countries. Changes in
society pose new challenges for schools. Teachers have a key role in the process of the
implementation of the changes, which requires extended professionalism from them [15]
and should ensure the quality of the education provided [13,16]. Thus, the professionalism
and PD of teachers play an important role to ensure the quality of education [15].

One strategy for assuring the increase in professionalism is using professional stan-
dards (PS) and competency frameworks that focus on teacher training, certification, con-
tinuing PD, career advancement and performance evaluation [17]. PS are the national
basis for developing the knowledge, skills and professionalism required of teachers [18].
However, PS alone do not provide a solution to problems in education [19]. Based on
previous research, it has been found that more qualified teachers ensure better learning
outcomes for students [20] and are particularly productive at the time of applying for a
qualification [21]. According to Darling-Hammond [19], “professional standards are not
magic” formulae that can solve various educational problems (outdated curricula, unequal
distribution of resources and lack of social support for children), but they support teachers’
self-development and PD, academic knowledge and professional knowledge and the ability
to apply this knowledge ethically and appropriately [22]. PS-based self-analysis helps
teachers to identify their strengths and weaknesses and also highlights the need for further
training [23] and development. Hayes [24] argued that teachers should have an opportu-
nity to contribute to the development of PS, albeit in collaboration with stakeholders in the
education community. PS as one of the key concepts are explored in more detail below (see
Section 1.3).

The PS for teachers have been in use in Estonia since 2005. The aim of the PS is to
support teachers’ pre-service and in-service training, assess teachers” competencies and
support them in their continuous professional development throughout their career [25].
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Although the university may reward the graduates of master’s studies with the certificate of
professional qualification (if they wish), our study focuses on working teachers who want
to upgrade their qualifications (for more details, see Section 1.4). Professional qualification
(PQ) is raised and a professional exam is held on the basis of PS (Section 1.4). However,
applying for a PQ is not a regular practice for all teachers, and hence, this study seeks
to identify teachers’ lack of interest in going through the process of applying for the
qualification. Although the impact of the PS on teacher quality [26,27] and support for
professional development [21,26] has been studied, little is known about the expectations
and needs of teachers in both the PS and the application process.

Previous research conducted in Estonia [25] has shown that the PS have a strong
impact on teacher training, but the PS were not found to influence teacher careers and their
PD. However, it was shown that in-service training increases teachers’ self-esteem and
professional autonomy, although applying for a qualification level is their free choice, i.e.,
it depends on teachers’ own views, attitudes and intrinsic motivation [28]. We assume that
the level of qualification acquired and the accompanying moral and material recognition
will certainly help to reduce the turnover and attrition of teachers.

The goal of this research is to understand the shortcomings of the application process
and the needs and expectations of those who apply. The authors of the paper also try
to understand the reasons for teachers’ low interest in applying for the qualification
and to explore how to support teachers in their professional development and in the
process of applying for a PQ. The present research defines PD as a process of systematic
self-analysis of teachers’ competencies and planning of self-improvement (continuous
professional development) based on PS that ensures the overall quality of teaching [25]. As
research has shown, the content of PS is relatively similar across countries. As professional
standards have been developed in Estonia in cooperation with representatives of different
communities, the sharing of experiences on the shortcomings of applying for a profession
and implementing professional standards, as well as suggestions for improvement, will
certainly be of interest to international readers as well. It would give others the opportunity
to compare the success and performance of their professional standards and application
process with the Estonian experience.

For our research purposes, we analyse the different stages of applying for the teach-
ing profession, based on the currently operating PS and the process of applying for the
qualification in Estonia, and highlight the aspects and proposals that need to be devel-
oped. Proceeding from the goal of the research the following research questions (RQs)
were posed:

Research Question 1 (RQ1): What are the shortcomings perceived by the different target groups
under the current criteria and the application process?

Research Question 2 (RQ2): What are the expectations and needs of different target groups for
professional standards and professional application procedures?

1.1. Theoretical Framework

The concept of professionalism used in the work focuses on the expectations of to-
day’s competitive and knowledge-based society. This research is based on the concept of
professionalism by Snoek et al. [13,14]. Consequently, the requirement of professionalism,
i.e., responsibility for one’s professional activity and quality, is the core of the concept.
Strengthening professional responsibility is closely linked to teaching and learning, curricu-
lum renewal, peer support and cooperation and PD. Professional teachers are not “service”
providers. They monitor their PD and training needs in order to keep abreast of mod-
ern educational innovations and thus constantly improve their knowledge (professional,
academic and technological), i.e., they are lifelong learners. It is also important to work
with different target groups (colleagues, students, parents) and with different communities,
supporting innovation and the application of new knowledge and skills. The development
and improvement of PS is also an area of competency for joint community action. An
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important feature of professionalism is the ability to reflect and the ability to apply theo-
retical knowledge in practice. This concept forms a holistic approach to professionalism,
which is based on lifelong professional learning and recognizes the development of an
autonomous professional.

The definition of professionalism relies on professional autonomy, professional applica-
tion and further PD, PS, academic knowledge consisting of formal or technical knowledge,
lifelong learning, cooperation inside and outside the profession, responsibility for profes-
sional quality, use of an expanded knowledge base, developing research and supporting
innovation and commitment. These criteria characterise the role of the teaching profession
in knowledge-based competition, lifelong learning and the innovations that accompany it,
as well as the responsibility for the results and quality of the work [13].

The research also draws on the European Qualifications Framework and the Estonian
Qualifications Framework, derived from the teacher competency model [29] which allows
the identification of a teacher’s PD and the continuation of their career. The qualification
framework is defined as a means to achieve a common understanding of quality and
content [18]. In this research, standards are considered both as evaluation criteria for
determining competencies and as criteria describing the recommended level of achieve-
ment [30].

1.2. Professional Standards for Teachers

The aim of PS is to support the quality of teaching and the quality of teachers and
can be described in general as a broad set of descriptions that teachers can strive for but
also specific, that is, clearer descriptions, allowing evaluators to evaluate teachers” work
based on evaluation criteria [31]. The concept of the standards is to define the quality or
the level of achievement, i.e., the measure of teachers” qualities against the requirements of
the framework (comparative assessment). PS are also seen as a tool in competition and for
ranking. At the same time, standards can serve as goals in striving for idealism, thus being
a driving force in PD [32].

PS serve as a measurement tool for determining teachers” competency [30], makes
teachers” work transparent, treats teachers” work as an agreed set of rules in teaching [33]
(p. 13) and can be used to measure teachers’ effectiveness [11]. PS can also be used to study
teachers’ professional behaviour, improve teachers’ performance and develop alternatives,
i.e., standards as a reference framework and basis for self-regulation [34]. PS also serve
as a decision-making tool based on common understandings and values [35], i.e., it not
only measures but also shows how evidence is gathered, the extent to which the standards
are met and how PS are used to evaluate performance [36]. PS provide a structure that
teachers can use to analyse their work. The standards create a common understanding of
competencies, which in turn support collaboration between different target groups [37]. PS
as a measurement tool in the professional assessment framework give an idea of the ideal
teacher, which on the one hand, can be a driving force for the need for self-development.
On the other hand, it can create uncertainty for teachers about the accuracy of their
actions [38]. PS are also seen as a tool for improving teachers’” reputation [39]. They
play an important role in assessing teachers’ PD, providing opportunities for certification
and recognition [40]. It is very important to understand that PS alone do not determine
the need for in-service teacher training [37] but rather display the combined effect of
teacher self-analysis and PS. Self-assessment of the achievement or non-achievement of
goals affects teachers’ self-efficacy and decisions made. Self-assessment increases teachers’
self-responsibility and develops their key skills in working life, i.e., being reflective, self-
governing and independent [41]. This research looks at PS as an opportunity for PD for a
teacher with the aim of improving their professional quality throughout their career [11]
and as an opportunity to manage their own development.

In most countries, PS have been implemented with the aim of improving the quality
of the education and school system [22]. Teacher qualification frameworks and PS provide
an overview of expectations of a teacher’s knowledge and skills at the national education
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policy level at different stages of a teacher’s career [18]. Although the governments have a
constitutional responsibility for ensuring the quality of education, this can only be realised
through cooperation between the ministries, schools and teachers, recognizing the role and
responsibility of everyone [42]. When setting PS, it is agreed how good is good enough,
i.e., setting an acceptable level of performance for the purpose. For example, whether the
teacher has reached a higher standard level [43].

Ingvarson and Kleinhenz pointed out [23] the fact that PS in different countries have
common structural features and a similar process of converging [44]. That is, the PS are
based on a common understanding of the competencies required of teachers. For example,
Belgium, Estonia, the Netherlands and the United Kingdom have implemented specific
competency frameworks (in the form of knowledge, skills and attitudes and value lists by
subject areas) that differentiate between beginner and advanced teacher levels [45].

1.3. Professional Standards and Their Implementation

Based on the needs of educational policy, the PS are constantly evolving and changing,
which should take place in cooperation with teachers and stakeholders in educational com-
munities [11,24]. This evolvement is based on the development of society and expectations
for the quality and work of the teacher, which are closely interrelated. When compiling
PS, it is important to rely on logic and monitor the use of language to avoid overlaps and
repetitions. PS must also be regularly adjusted in the light of research and professional
knowledge [43].

Research on the career of European teachers [46] shows that competency frameworks
are mainly used for teacher learning, for defining curricula and learning outcomes and
as a reference framework for in-service teacher training. They are rarely used to support
teachers’ careers (through the transition to new levels), and teachers in about half of
European countries have a career structure with no prospects for advancement at all [47].

PS may differ from country to country in terms of structure and description of objec-
tives. In Australia, PS have been developed on a subject basis and teachers are required to
be accredited at the basic level of professional competency, with the aim of encouraging
teachers’ PD. The goal of the PS is to improve the quality of teaching and their professional
status [26]. In the UK, PS are compulsory and also linked to the salary. They describe
competencies at five levels (from a qualified teacher to an advanced teacher). PS have
also been developed in the USA, but they are used differently [27]. In the USA, PS are
used to improve the quality of teaching and teachers by supporting teacher preparation,
remuneration, certification and professional development [48]. PS are applied in teacher
training programs in the countries that have adopted a standard-based approach, such as
Australia, Canada, Chile, the United Kingdom, Germany, New Zealand, the Philippines,
Scotland, Singapore, Thailand, the United States, etc. [43]. In Estonia, PS support the
teachers’ professional training throughout the pre-service training and career [25]. For
the teaching profession, an eight-level qualification framework was developed in 2005
and implemented in 2008 [29]. The Estonian Qualifications Framework (EstQR) combines
national curricula for general education, vocational training standards, higher education
standard and PS [49].

Teachers who have already received a professional certificate feel more valued pro-
fessionally [28], which may increase teachers’ motivation to assess their PD and apply for
a higher qualification. Thus, the PS are not “elite” standards but standards that all quali-
fied teachers should be able to achieve, given their continuous professional development.
Passing the assessment fulfils an important psychological function—it provides the teacher
with a professional certificate based on the assessment of the quality of the applicant’s
practice by respected, knowledgeable and trained colleagues. Professional certification
confirms that the teacher is able to meet higher PS [30].
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1.4. The Process of Applying for a Profession in Estonia

PS for teachers, launched in Estonia in 2005, emphasize the teacher’s role as a reflective
practitioner and a lifelong learner with the aim of supporting a teacher throughout their
teaching career [25]. In Estonia, PS support the teachers’ professional training throughout
the pre-service training and career [25]. For the teaching profession, an eight-level qualifi-
cation framework was developed in 2005 and implemented in 2008. The original PS were
one-tier standards and described competencies for every teacher without specifying their
level in three areas: planning and managing the learning process (including setting up
the learning environment, mentoring, analysing and assessing student development) and
learning (interpersonal competencies), communication and collaboration skills to support
student motivation and PD and self-analysis. This formulation did not allow peers to
distinguish between novice and experienced teachers [25].

In Estonia, PS have been in constant development. In 2013, the Education Professional
Council developed PS, formulating the standards on different levels. In cooperation with
various parties (teachers, educational experts, etc.), new PS for teachers were prepared
and approved. As an innovation, a description of a teacher’s professional activity was
introduced at three different levels: teacher—level 7, senior teacher—level 7 (1) and master
teacher—level 8 [50]. The new PS describe the competencies of teachers in the areas of
planning learning and teaching activities; designing the learning environment; supporting
learning and development; reflection and professional self-development; coaching and
mentoring; and research and development, plus recurrent competencies and optional
competencies: teacher level 7—supporting pupils with SEN, level 7 (1) senior teacher—
leadership or teacher supervision and training; level 8 master teacher—either teacher
supervision and training, development of methodology and learning materials or leader-
ship (one option). The profession (higher qualification) can be applied for by all teachers
who have a master’s degree and work as a teacher.

The Vocational Committee (VC) is responsible for the development and updating of
the PS, the procedure of awarding the qualification and resolving disputes related to it.
Since 2014, it has been possible to apply for a qualification through the Teachers” Union.
The Teachers’ Union is a teachers’ professional association with voluntary membership and
institutional members and includes a number of teachers’” subject associations. The focus of
the Teachers’ Union is on emphasizing the role of the teacher, representing and protecting
the professional interests of teachers in Estonian society. For awarding certifications on
PQ, the Teachers’ Union convenes a Vocational Assessment Committee (VAC), where
teacher-practitioners with the highest (master teacher) qualifications (29 teachers) act as
voluntary assessors.

At present, the application procedure for PQ consists of three interrelated steps
(Figure 1):

At present, the system of applying for a PQ is based on the principle that the Voca-
tional Assessment Committee (VAC) gives the applicant its assessment on the basis of
the documentation submitted by the applicant and the interview conducted. The com-
mittee assesses the competency of the applicant based on the PS criteria and compliance
with the performance indicators. The Vocational Committee (VC), consisting of represen-
tatives of educational associations and universities (10 people), approves the reasoned
proposal of the VAC to issue the qualification or not. It is a multi-step process (Figure 1)
accomplished by two different committees (Vocational Assessment Committee and Vo-
cational Committee), with the common goal of providing an objective and transparent
assessment of teacher competency and supporting teacher PD while providing constructive
professional feedback.
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Stage 1

Stage 2

Stage 3

~

eApplicant's self-analysis on the bases of PS perfomance indicators

*Creating and completing e-portfolio, adding evidence-based assurances

* The first stage of the evaluation process is the analysis of the applicants' e-portfolios, i.e., web-based self-analyses, based on the evaluation
criteria of the PS. The applicants choose a suitable web environment (a text file is not enough) where they collect and upload evidence-based
material (documents, photos, videos, etc.). Further, the members of the VAC meet to discuss and analyse the manifestation of the applicants'

competencies based on the criteria of the PS. In the case of insufficient evidence of competencies, the VAC asks the applicants additional
questions. The questions are sent to the applicants who complete their e-portfolios.

*Assessment of applicant's competency on the basis of PS and evidence: initial assessment on
the bases of the e-portfolio, additional questsions if necessary and professional examination—
used in the context of the award of a profession in the sense of the assessment process and
not in the traditional sense of the word "examination" (Kutsekoda, 2019) i.e., interview

* An interview takes place where teachers’ competency and compliance with the level of the applied PQ are specified based on the competency
criteria of PS. The evidence of all competencies are assessed and fed back, and, if necessary, recommendations are given to the applicant after
which the VAC gives their reasoned decision. /

eDecision by VC on awarding the qualification or not and providing feedback to the applicant

* The decisions and disputes are reviewed by the VC (which as a rule entrusts the work of the VAC) which analyses and confirms or does not confirm
the decision of the VAC with respect to the applicant. In case of problems (e.g., if the applicant contests the decision of the VAC), the VC has the

right to intervene in the work of the VAC and examine the entire documentation of the applicant.

)

Figure 1. Process of professional application.

2. Methods
2.1. Context and Participants

In order to research the opinions and suggestions of the participants in the process
(teachers who received the qualification, teachers who evaluated the applicants’ suitability
to the profession and one of the developers of PS), qualitative research was conducted.
Qualitative analysis was found to be most suitable to investigate teachers’ opinions and sug-
gestions, providing the best opportunity to gather and understand their perceptions [51].
The phenomenological research method was used to gain an overview of the experience of
applying for the qualification and to describe and interpret the universal nature of the in-
terviewees’ experience [52]. In order to obtain detailed, profound answers, semi-structured
open-ended interviews were used [53]. Through open questions, teachers” attitudes and
opinions were gathered in individual discussions while ensuring the coverage of shortcom-
ings in PS and in the application process providing suggestions for their improvement.

Proceeding from the aim of the research to investigate the teacher applicants’, assessors’
and standards developer’s perceptions of the PS and the application process, targeted
sampling was used. The target group was selected based on their experience in applying for
the qualification. The study focused on teachers who were employed and had experience in
applying for the qualification. Applying for the professional qualification whilst in teacher
training is a completely different process compared to that of already working teachers (not
covered in this study). Thus, the target groups consisted of seven teachers, the inclusion
criteria being:

Working as a teacher;

Being linked to the process of applying for qualifications (applicant, assessor, developer);

Having acquired the teacher qualification.

The participants (Table 1) were all currently working teachers.

The PQ system for teachers is divided into four levels, i.e., level 6 (kindergarten
teachers); level 7 (teacher)—a teaching profession that is lifelong and does not need renewal;
and level 7 (1) (senior teacher) and the highest level 8 (master teacher)—also need to be
renewed after every 5 years.
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Table 1. Background data of the participants.

Participant Gender Professional Experience as a Teacher (in Years) PQ Level
T1 F 35 Level 7 (1) *
T2 F 13 Level 7 (1)
T3 F 40 Level 8
Al F 43 Level 8
A2 M 15 Level 8
A3 F 45 Level 8
D F 15 Level 8

Notes: * (1)—senior teacher (level 7.1); T—teacher with qualification; A—assessor; D—developer.

The participants were reached through the Estonian Union of Teachers. They were
the ones who were either in the process of applying for the qualification or the members
of the assessment board. The sample size was small because since 2014 only 251 teachers
out of 16,357 teachers, who work in schools in Estonia, have successfully obtained a
PQ certificate (there are only about 160,000 general education school teachers in Estonia:
about 14,000 women and 2000 men [54]). These figures are so small because of our small
(teacher) population. Due to the small teacher population in Estonia, it was not possible to
recruit more people who had recently been involved in the application process and had
volunteered to participate in the study. The participants were first contacted via e-mail, and
they were informed about the aim of the research and the background of the interviewer
and asked for their consent to be interviewed. The individual interviews were conducted
between May 2019 and July 2019.

2.2. Data Collection

For collecting data, individual semi-structured interviews were used. The focus of
the research was on the criteria of PS. The interviews were conducted face-to-face at a
time and place appropriate for the interviewees. The interview with one of the developers
of PS took place via Skype because meeting in person was not possible due to the long
distances and busy schedule. The interview questions were formulated proceeding from
the research questions. The semi-structured design of the interview enabled us to go deeper
and investigate the interviewees’ perceptions in more detail. The interview questions were
different for different target groups according to the role the person had in the process of
applying for qualification (Table A1): 9 questions for the applicants, 9 for the assessors and
8 for the developer of PS. The questionnaire was compiled to investigate the interviewees’
perceptions of the shortcomings in the current PS and the procedure of applying for them,
ie., RQ 1 (questions 1-5). The second part of questions, i.e., RQ 2 (questions 6-9), was
to find out the expectations and needs of teachers with regard to PS and the procedure
of applying for them. In order to improve the quality of the research tool and test the
interview questions, a pilot interview was conducted with one of the teachers from the
sample group. It became evident that the interviewee understood all questions and the
interviewer managed to gather necessary information. As the prepared questions did not
need changing, the data received from the pilot interview were included and analysed
together with the data from other interviews. At the beginning of each interview, the
interviewer introduced themselves and the aim of the research. The interviewees were
informed of the confidentiality of the process and were asked for permission to audio-
record the interview. The shortest interview lasted 20 min and the longest 1 h and 15 min.

2.3. Data Analysis

Qualitative inductive content analysis was used to analyse the data gathered. In the
course of the data processing, we looked for similar patterns appearing in the collected
data. This method enabled us to elicit thorough information and enabled the interviewees
to substantiate their arguments. The interviews were fully transcribed, 37 pages in total.
The shortest interview was 4 A4 pages long and the longest 13 A4 pages. Pseudonyms
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(Table 1) were used in the transcripts. The fragments of the recordings which could have
revealed the identity of the interviewee were not transcribed.

For data analysis, QCAmap was used. This enabled us to code, store and organise
the data. It also allowed the codes to be used repeatedly. The coding was based on RQ. In
order to increase the reliability of the work, the coding was done repeatedly and the codes
were checked by co-authors. The coding process provided 10 codes for the first research
question divided into 7 subcategories which later were grouped into 5 main categories;
9 codes for the second research question resulted in 2 main categories. In the following
section, the research results are presented with extracts from the transcription attached.

3. Results

The results of the data analysis are presented according to the research questions and
described regarding sub- and main categories. The findings are illustrated with excerpts
from the interviews, accompanied by the pseudonym of the interviewee.

Research Question 1 (RQ1): What are the shortcomings perceived by the different target groups
under the current criteria and the application process?

The analysis of data revealed that there are shortcomings in five categories: perceptions
of deficiencies while interpreting the PS, shortcomings in the first stage of application
(e-portfolio and self-analysis), evidence-related shortcomings and shortcomings in the
second stage of application (discussion/interview) and shortcomings in the third stage of
application for PQ (Vocational Committee).

3.1. Perceptions of Deficiencies While Interpreting the PS

The interviews revealed a common understanding between assessors and applicants
that teachers are not actually able to read PS and do not understand their content. This is
where the description of the performance criteria of the PS is either incomprehensible or
not sufficiently understood:

“And when I first applied, I realized that I still couldn’t read the document. Look,
here’s the tricky bit that teachers stumble on. They cannot understand what the
document actually says...” (T3)

“To be honest, it doesn’t make it easy for a teacher—the language contains too
much jargon” (A2)

All three target groups found the content of PS difficult to understand due to the
complex wording (A, C) and the large number of repetitions (T) of some of the criteria’s
performance indicators.

In addition, all target groups unanimously acknowledged that at the moment of
applying for the qualification, the teachers are not able to explain the criteria to themselves,
which leads to a significant deficiency in self-analysis. Teachers may be competent, based
on PS criteria, but they are not aware of their own competency.

As a shortcoming, all target groups also noted the fact that although applicants have
the right to choose the level within the profession they want to apply for, they lack the skills
and abilities to assess themselves, even when relying on the performance criteria, thus often
choosing the wrong level to aim at. Thus, it is difficult for the applicants to understand
whether their competencies are sufficiently demonstrated against the requirements of PS.

Both the evaluators and the developer pointed out that all applicants have the freedom
to apply for teacher level 7, which lasts until the end of their careers. This can lead to the
situation where teachers are contented with level 7 as the process of applying for a higher
PQ is labour-intensive and complex and only lasts 5 years.

“There have been cases in the application rounds where teachers who could
actually apply for the profession of Master Teacher in their evidence and profes-
sional experience apply for Teacher Level 7 simply because they are not familiar
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enough with the awarding system, they apply for Teacher Level 7 because it is
open-ended”... (D)

3.2. Shortcomings in the First Stage of Application (e-Portfolio and Self-Analysis)

The process of applying for the qualification at stage 1 consists of creating an e-
portfolio and self-analysis based on the performance indicators of PS. It is the task of the
applicants to give a thorough overview of their competencies in the e-portfolio by including
evidence-based documents. The assessors acquire the first impression of the competency of
the applicants by reading the e-portfolio and finding evidence of the expected competencies
for the performance indicators described in the PS.

As a shortcoming, the assessors and the developer jointly pointed out that it is certainly
not possible to draw definitive conclusions about teachers” competencies from e-portfolios
only because e-portfolios do not provide a complete overview of the applicants” compe-
tencies (“some teachers are not good writers, some teachers are able to write loads about
nothing”, A2).

In addition, reading and evaluating e-portfolios can be difficult for the assessor objec-
tively because of the applicants’ self-analysis, structuring, technical and self-expression skills:

“...e-portfolios are different, some are more scientific; others in essay form—which
make it difficult to find the important points in them.” (A1)

The need for the development of self-analysis skills emerged as a generic theme for all
target groups:

“...s0 that applying teachers would be more capable of analysing their work and
not rely on their gut feeling” (A3)

All target groups stressed that the ultimate goal should not be overlooked and that it
is important for teachers to understand that a complete compliance of all competencies
with PS is the ideal and almost impossible to achieve.

“Realistically, no one can achieve the maximum, it is not possible” (A1, A2, A3)

There is no systematic approach to what a teacher should do over a period of time
(in-service training, etc.). Teachers are free to decide on their own development needs, and
there are no direct demands from the state. As a result of that, teachers” development can
be chaotic.

“We do not have an institution at the national level that sets out the directions or
priorities we have in teaching or being a teacher that would bring all teachers to a
particular level. The big downside to me is that there is no mechanism that works
for all teachers to have at least some training in every 3 or 5 years, to become
familiar with both SEN and digital...” (D)

There is also no national incentive system for teachers with higher qualifications in
terms of salary, i.e., even if the teacher has level 8, their salary may stay the same. The
salary increase depends primarily on the head of the school, their values and the budget of
the school. Thus, there is no state institution in Estonia that would prioritise teachers with
higher levels.

3.3. Evidence-Related Shortcomings

Evidence-based self-analysis is one of the requirements for applying for the qualifica-
tion. The current system of applying for qualification is built on trust:

“It would be a trust-based system for teachers to regain confidence by analysing

their activities and receiving support from other teachers, and feedback on the
necessity and importance of their work.” (D)

Both applicants and assessors pointed to the lack of the requirement for school evalua-
tion, which can also be interpreted as a lack of interest and support from the school. Also
highlighted as a shortcoming is the lack of a video lesson or the requirement for observing a
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lesson—teachers want to demonstrate their commitment in the teaching process. However,
the following concern arises: filming can become a distraction, and this type of proof
may not be suitable for students with special needs in the classroom. Teachers’ poor IT
skills—editing, publishing, etc.—are also hindering factors in creating video material. The
eSafety aspect (i.e., netiquette—follow the rules of how to behave safely on the Internet to
protect yourself and your devices) and the General Data Protection Regulation (GDPR),
which requires parental permission to film their children and publish the film, also play a
major role.

There was also confusion among applicants and assessors about guidance by and
cooperation with universities, which is very difficult in practice. Research guidance the
universities provide high school teachers with offers an outlet and an opportunity to
collaborate with them, but it is a much bigger challenge for primary school teachers as
universities offer fewer projects that would involve primary school students and teachers.

There may also be some problems with the evidence-based self-analysis in the e-
portfolio (not sufficient evidence or the evidence too general), but these are mostly com-
pensated for in the next step of applying for the PQ.

3.4. Shortcomings in the Second Stage of Application (Discussion/Interview)

The second stage of the application process is the interview based on pre-completed
documentation (self-analysis and e-portfolio) with the applicant. One shortcoming the
applicants highlighted was the undefined structure of the interview, i.e., the applicants do
not know what the particular VAC wants to hear and whether they prefer the scientific
approach or the applicant’s own views:

“Later, I realized that I was stuck in too much detail, I should have seen the
bigger picture. I should have brought out scientifically sound or my own views,
but I was just stuck in details...” (T3)

As with applicants, the content of the conversation is confusing for assessors as well;
assessors expect the interview to complement and support the applicants’ self-analysis:

“...this conversation should complement the applicant’s self-analysis, that would
be the ideal” (A2)

The developer of the PS highlighted the shortcomings in the joint discussions and
training of the assessors, which again clearly indicates a lack of time and, to some extent,
irresponsibility of the assessors. In addition, some of the shortcomings in the work of
assessors can be due to the busy work schedules, namely, because they work as practising
teachers.

“Everyone makes their own notes (A1), but they should be collected and reviewed
together. Unfortunately, this is not always possible due to lack of time” (T3)

Hence there is a need for the assessors to find more time to cooperate and to write the
unified opinion of the applicant’s progress before sending off the feedback document and
asking additional questions concerning the applicants” under-performance.

As a major shortcoming, the developer highlighted the quality of feedback provided
by the assessors, which should support applicants’ self-esteem and self-development needs,
highlight the best performance and motivate applicants to develop further...

“It would be necessary to highlight those strengths and the specific competences
that need to be developed from the point of view of the applicants so that they
not only receive the analysis but also receive a meaningful assessment.” (D)

High-quality feedback should include an assessment of the teacher’s performance
according to PS and recommendations for setting goals for further development
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3.5. Shortcomings in the Third Stage of Application for Professional Qualification
(Vocational Committee)

The third stage of the assessment process is carried out by a Vocational Committee
(VC) consisting of 10 people from different educational backgrounds. The committee
shall approve or reject the decisions of the VAC. The work of the VC is based on the
feedback and suggestions of the VAC, i.e., the VC trusts and accepts the decisions of the
VAC. As a shortcoming, the developer once again pointed out the limited time resource for
commission meetings.

Research Question 2 (RQ2): What are the expectations and needs of different target groups for
professional standards and professional application procedures?

The analysis of the data revealed two main categories: expectations and needs for the
first stage of the application process and expectations and needs for the second stage of the
application process.

The application procedure for professional qualification consists of three interrelated
steps: e-portfolio and self-analysis; professional examination—used in the context of the
award of a profession in the sense of the assessment process and not in the traditional sense
of the word “examination” [50], i.e., interview; and decision by Vocational Committee on
awarding the qualification.

3.6. Expectations and Needs for the First Stage of the Application Process

All three target groups found that creating an e-portfolio is a long, time-consuming
and complex process that requires the teachers to stretch themselves. Teachers are expected
to determine the structure of their e-portfolio and compile their self-analysis based on PS
and their work experience:

“The teacher’s own experience is what is most important, theory is to confirm
this. Not that you have a lot of theory and two sentences about yourself.” (A3)

The common understanding of all target groups was that teachers’ self-analysis skills
need to be developed. The target groups expected that a video lesson or lesson observation
could be used in the qualification application process for assessors to familiarise themselves
with the teacher’s work and for the teacher to improve their self-analysis skills. A video lesson
or lesson observation provides an insight into the teacher’s work and is evidence-based.

“... video lesson should be recorded or a member of the committee would come
to watch your lesson or talk to you beforehand. I imagine that it would help a lot
in terms of self-analysis.” (T1)

All target groups expected that the teacher could upload the recorded video lesson in
their e-portfolios in clips, followed by the analysis of the successful and unsuccessful parts
of their work:

“It doesn’t have to be a 45-min video, it could be one chosen clip I might like
and another where I feel like I've failed as a teacher. It could be inside in the
e-portfolio because it makes you analyse yourself. Otherwise, this self-analysis
would remain very superficial.” (T3)

All target groups found that teaching is not only the individual work of the teacher
but collaboration with colleagues and management, and thus it is important that the head
of the school assesses the teacher.

“...as the teacher’s professionalism does not only come from teaching, it is also
thanks to cooperation with...” (A1)

In conclusion, it can be said that the purpose of all the above-mentioned activities
is to provide an objective overview of a teacher applying for a profession, that is, an
overview of their professionalism. At the same time, they are expected to supplement this
overview with evidence-based videos, pictures and various references (from the employer,
community of practice, etc.).
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3.7. Expectations and Needs for the Second Stage of the Application Process

The most important thing in an interview is the direct communication with the
applicant. Before the interview, the assessors examine the applicant’s written self-analysis,
but the interview is the part of the process that ensures direct contact. Assessors expect the
interview to reveal the applicant’s personality traits and provide a more thorough overview
of the applicant’s professionalism and competencies:

“...Face-to-face with the applicant to assure that everything in their digital portfo-
lio and everything they have provided in answer to our supplementary questions
is very good; that they are doing a good and necessary job and they do not have
to underestimate themselves, even if they may not have the school feedback on
their work, which can occasionally happen...” (A2)

The interview gives the assessors the opportunity to specify and talk about the shortcom-
ings in their self-analysis and confirms the manifestation of competencies in their reflection:

“... the need to indicate those competencies that are scarce or would like to be
questioned and clarified...” (A3)

All target groups expected the interview to become a discussion between colleagues,
which is a supportive system for applicants but also supports the PD of assessors. If some
competencies are questionable, additional pre-interview questions would help to clarify
the applicant’s competencies.

Both assessors and developers believed that it is the task of the VAC to conduct the
interview so that teachers feel that the committee has worked through the documents they
have submitted and that the committee emphasizes the more outstanding aspects of the
candidates and recommends the development of less evident competencies.

“So that this were not just a statement of what this teacher is doing, but this
conversation would really highlight the strengths of the teachers and the points
that need improvement. So, it would not be just another self-analysis but also an
assessment of the activities they really excel at.” (D)

Currently, the procedure of conducting interviews differs from committee to committee:

“We have some basic questions we ask during the interview. Training sessions
have also been organized on the topics of the interview. There could be more
training, as the committees now have very different working arrangements. The
basic issues of the conversations could also be standardized...” (A2)

The applicants emphasized that, in order to avoid confusion, more detailed infor-
mation was needed on the content of the expected interview and on what the committee
expected of them during the interview. Consequently, harmonization of the content of the
interview would be necessary for both applicants and assessors (the common basis for the
interview). Thus, all target groups expected that applying for a profession is a process in
which the applicants receive constructive and supportive feedback.

4. Discussion

The main value of the work is identifying the assessments, needs and expectations
given by the teachers to the qualification application process in order to make it more
understandable to them. Previously identified weaknesses prevented teachers from under-
standing the content and performance of PS. From the results of this study, it is possible
to pay attention to the shortcomings that emerged based on the expectations and needs
expressed by the participants in the process of applying for the qualification. The prac-
tical value is getting an overview of teachers’ perceptions of PS as a tool for assessing
the professionalism of teachers when applying for a PQ by analysing the results of the
research and finding an explanation why the PS of teachers are not being sufficiently used
in Estonia. The following are the main shortcomings, needs and expectations relevant to
the application process and PS (Table 2):
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The shortcomings identified by all three target groups were: difficulties in choosing
the level of professional qualification, the lack of unambiguous interpretation of PS, the
lack of evidence-based performance indicators (difficult to prove) and weak self-analysis
skills. The interviews revealed the reasons for the weak self-analysis, which highlighted
the existence of a short time limit by the target groups and the fact that the teaching process
is taken for granted and is not documented. It was also stated that teachers cannot write
a self-analysis (either they are poor writers or they have weak analysis skills). Teachers
tend to perceive self-analysis as self-praise and not as an analysis of one’s strengths and
weaknesses. It was also revealed that teachers can point out their weaknesses but cannot
help them. Assessors stated that the teachers are not very confident, rather they are too
self-critical, which in turn indicates a lack of recognition of the teacher’s work by the school
management (pointed out by applicants). The e-portfolio, however, does not provide a
complete overview of the teacher’s competencies (PS are compiled based on the ideal
teacher), but it is the material on which the applicant is first assessed and additionally
questioned. An important part of the research was the expectations and needs of the
three target groups for the PS and the application process. The main expectation of all
target groups turned out to be the improvement of the wording of the PS performance
indicators. It was also considered necessary to introduce the four different levels of PQ;
bring in a video lesson as a tool for self-analysis and evidence-based validation, which also
supports the development of digital competencies; and put into use a letter of reference
from the school management, which means that the management is aware and supports
the teacher’s willingness to apply for the PQ.

PS are constantly being developed with the aim of making the application process
better and more efficient. In the Estonian context, the interest of teachers in applying for a
PQ has increased year by year, but PS can only be applied on a voluntary basis at the level
of both teachers and schools, which is probably the reason for the lack of interest.

All target groups accepted the current application procedure. On the one hand, their
expectations and needs for improvement increase the scope of self-analysis by supporting
the development of various competencies. On the other hand, it makes it easier for assessors
to assess applicants’ capabilities more effectively.

5. Conclusions

This research was based on the opinions and suggestions of three different target
groups (teachers who applied for the profession, professional assessors and the developer)
regarding the process of applying for a PQ following the requirements of the PS currently
valid in Estonia. The main value of the work is identifying the shortcomings, needs and
expectations teachers have found while applying for PQ in order to make the process
more understandable for them. Previously, the identified weaknesses prevented teachers
from understanding the content and performance of PS. Based on the results of this
study, it is possible to eliminate the shortcomings based on the expectations and needs
expressed by the participants in the process of applying for qualification. Another valuable
outcome is getting an overview of teachers’ perceptions of PS as a tool for assessing the
professionalism of teachers when applying for a PQ. A valuable result is also the consensus
on the shortcomings and needs of teachers’ professional standards and on proposals to
improve the application process for the profession, which, in cooperation with the Teachers’
Union, will allow for further improvements.

As the application process for the PQ in Estonia was started as early as in 2014, the
re-application process is already underway, which is a new development and requires
another review of the PS. Currently, teachers who are seeking higher qualifications are
the more skilled active professionals who are open to continuous self-improvement and
educational and technological innovation. Their expectations and needs for improvement
increase the scope of self-analysis by supporting the development of various competencies.
Furthermore, it enables the assessors to assess applicants’ capabilities more effectively. In
summary, it can be said that raising the qualification of a teacher and thereby defining
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one’s professional competencies is a free choice for a teacher, which largely depends on the
teacher’s internal motivation and self-improvement needs. Although this may vary from
country to country, improving the qualifications of teachers is a national policy interest
everywhere, assuring the professionalism of working teachers and the quality of education
in the long term.

This study does not reflect differences in the application process or the objectives of us-
ing professional standards across countries. However, it provides insight and benchmarks
on the application process and the functioning of professional standards for teachers in
different countries. The study showed that teachers need collaborative support, motivation
and constructive feedback on their professional development, both from colleagues and
at school and national levels. Applying for a PQ is based on an overview, analysis and
evidence-based professional activity of a teacher, which forms an important part of a
teacher’s PD. One of the reasons for the low level of teachers” application for PQ can be the
insufficient professional recognition of teachers, which would certainly motivate teachers
to apply for a higher PQ level. Currently, teachers who are seeking higher qualifications
are the more skilled active professionals who are open to continuous self-improvement and
educational and technological innovation. Teachers who have gone through the application
process have gained greater self-confidence, value themselves as teachers and continue
their in-service training. Therefore, the ones who passed the PS interviews are qualified
teachers and are specialists in their field who are able to ensure quality teaching based on
their personality.

Further research will focus on creating a learning analytical model which would help
teachers in the process of applying for PQ.

Limitations and Implications for Further Research

This work focused on the target group whose members have already applied for the
profession and have a higher level of PQ. One of the limitations of the study is that it was
based on only working teachers who were upgrading their qualification and excluded
those who were still learning to be teachers. The study considered only the views of those
who had applied for the PS qualification. We acknowledged that this is a limitation of
our sampling strategy. Future research should also include active teachers who have not
applied for a qualification as well as those training to be teachers to understand the barriers
or hesitancy in applying for the PS qualification. Another limitation is the extremely small
sample consisting of only three teachers and three assessors. The findings of the study can
therefore only be a snapshot view of these individuals and not necessarily the views of the
majority. Nevertheless, their views highlight the challenges involved in the application
process. In this case, it would be possible to investigate more precisely, on the one hand, the
needs and expectations of teachers regarding the application process and requirements of
the profession and, on the other hand, the direction in which the standards of the teaching
profession are changing with the development of society. We also highlight the need for
involving novice teachers, hoping to expand and repeat our study in the future.

There were cases where teachers had not been awarded the qualification they were
applying for (but only professionals applying for the highest qualification were involved).
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Appendix A
Table Al. Interview plan.
Research Questions Interview Questions
Target Groups
Applicant for the . Developer of Professional
Qualification Professional Assessor Standards

1. Prior information on
applying for a profession?
2. Overview of evaluation

criteria (excessive, missing)?
3. Disagreements during the
evaluation interview?
4. Process evaluation,
suggestions?
5. Satisfaction /non-
satisfaction with the invitation
application process?

1. How do target groups
perceive shortcomings in
current PS and professional
application procedures?

6. Documentation and overlap
of conversation goals?

7. Proposals for professional
standards and the
professional application
process
8. The purpose of the

2. What are the expectations
and needs of the target groups
for the current professional
standards and the procedure

1. Teacher’s ability to choose a
professional standard?

2. The most difficult criteria
for a teacher’s
self-assessment?
Reason?

3. Is an overview of the
teacher level sufficient?

4. Shortcomings in analysing
e-portfolios? The solution?
5. Shortcomings in the
conversation? The solution?
Disagreements in the
assessment? Solutions?

7. Overlap of documentation
and conversation goals?
8. The purpose of the
conversation/interview?
9. Assessment of professional

1. Is a self-assessment
overview of the teacher’s level
sufficient?

2. How does the (initial
evaluations) work?

3. Shortcomings in the ‘s
work?

4. Shortcomings in the work
of the professional committee?
5. How does the work? Initial
assessments of documents?
6. Disagreements in the
evaluation (have there been
any reasons for reaching
solutions?)

7. Prerequisites for applying
as a teacher?
8. How and on what
documentation does the

for applying for the interview, was it based on L Vocational Committee work
P ; - standards and the application .
qualification evaluation criteria and N (final stage)
documentation? process:
9. Assessment of the
invitation application process
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Abstract: Initial and continuing teacher education are increasingly making use of remote and blended
modes of education. Conducted in the summer of 2020 during the COVID-19 pandemic, this rapid
review brings together literature and evidence to inform planning for remote and blended teacher
education during restrictions in face-to-face teaching activity. The review consists of three main
parts: first, a descriptive framework of modes of remote and blended teacher education; second, an
exploratory review of the affordances and limitations of remote and blended approaches connect-
ing the literature on effective teacher education with reviews of remote and blended approaches;
third, a rapid review of evidence on the efficacy of remote and blended approaches, including of a
small number of studies comparing these to face-to-face equivalents. We conclude that remote and
blended teacher education is likely to become an increasingly important part of the teacher education
landscape and there are plausible theoretical reasons suggesting that it can be effective with suitable
design. However, we find too few studies presenting robust evidence to enable firm conclusions to
be drawn on the relative effectiveness of modes and approaches. The review provides a foundation
for further research and practice in this area.

Keywords: teacher education; professional development; remote learning; rapid review

1. Introduction
1.1. Remote and Blended Teacher Education

It is widely acknowledged that teacher quality is the largest single factor affecting
student achievement that is amenable to school and policy influence (Slater et al., 2012;
Kane et al., 2013) [1,2]. Teacher education, including initial education and continuing
professional development (CPD), is therefore arguably the most direct, effective, and cost-
effective approach to school improvement (Fletcher-Wood and Zuccollo, 2020) [3]. Here,
we define initial teacher education as any training provided to pre-service teachers as part
of qualification; we define continuing professional development as any support or training
for in-service teachers. In both cases our focus is on efforts to improve teacher effectiveness.
We know it is possible to improve teacher effectiveness (Kraft and Papay, 2014; Hill et al.,
2020) [4,5], and that there are also wider benefits of doing so including greater collective
teacher efficacy (Tschannen-Moran and Hoy, 2001) [6], wellbeing, retention and recruitment,
in particular for early-career teachers (Fletcher-Wood and Zuccollo, 2020; Cordingley et al.,
2019) [3,7]. The literatures on effective initial teacher education and CPD have not to date
been well connected to those on blended and online teacher education; a contribution of
this review is to make this connection, bringing together theory, evidence and description
of practice for remote and blended teacher education (see Section 1.2, below for further
details).

There is ongoing debate about the definitions of ‘remote’, ‘distance” and ‘blended”
modes of education (Hobbs and Bolan, 2021) [8]. Accordingly, another contribution of
this review is the development of a two-part, mode-characteristics framework which
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can be used to describe forms of teacher education other than face-to-face provision.
Prior to presenting this, we proceed on the basis of simple, broad definitions: we define
remote teacher education as any mode other than face-to-face education, typically but
not necessarily conducted online (i.e., using computers, tablet devices, smart phones and
other web-based technologies). We define blended teacher education as a combination
of face-to-face and remote education in any proportion. As we discuss at length in the
substantive sections of this review, there is a large amount of variation across and within
approaches to teacher education which fall under these broad definitions.

This review is timely. In recent decades, as technology has developed, organizations
providing initial and continuing professional development for classroom teachers have
increasingly developed blended learning offers, combining distance with face-to-face
provision of professional learning content and activities. This slowly increasing trend
towards distance and blended forms of teacher education has accelerated rapidly in the
context of COVID-19, leading many providers to review their offer in terms of which
modes are available for components and content areas in their programs and provision
(La Velle, Newman, Montgomery, and Hyatt, 2020) [9]. In our own experience of initial
teacher education provision, for instance, teacher educators have had to rapidly prepare
and deliver online provision to enable students to continue with their education, and to
enable finalists to be recommended for Qualified Teacher Status. Online provision has
included video and voice-over to supplement PowerPoint presentations, video-capture
lesson recordings, discussion boards, and virtual learning environment chat rooms to
ensure that students” knowledge and skills continue to develop while face-to-face contact
was not possible.

There is a long history of using blended learning for teacher education, in particular
in developing and developed countries (e.g., see Burns, 2011, discussing initial teacher
education) [10] and in locations where face-to-face provision presents challenges. In such
cases, wireless education for teachers is a venerable forerunner of remote and blended
CPD. Australia, for example, has a particularly long history of trying to meet CPD and
teacher education needs remotely because of its topography. Dyment and Downing (2020,
p-316) [11] report that ‘between 2005 and 2016, the number of initial teacher education (ITE)
students choosing an online or blended mode of study in Australia nearly doubled from
5412 (22% of total) in 2005 to 12,143 (41% of total) in 2015 (Australian Institute for Teaching
and School Leadership (AITSL), 2015) [12]. Of the 47 providers of ITE in 2015 in Australia,
19 (40%) offered some or all of their courses in an online or blended mode of study.” This
increase in remote and blended provision is also reflected in the academic literature, with
Dyment and Downing being struck by the exponential increase in material when preparing
their review in 2019, as compared to a 2013 review. Similarly with the literature on
remote and blended continuing professional development: back in 2009, Dede et al. (2009)
described much of the literature in the field of online teacher professional development as
‘anecdotal’, urging researchers to work towards an ‘evidence-based conceptual framework
that provides robust explanatory power for theory and model building’ [13] (p. 8). Five
years later, Fishman et al. (2014a, p. 261) [14], were agreeing with Moon et al. that “the field
would benefit from scholarship that leads to ‘research-based design principles to guide the
ongoing development, implementation, and evaluation efforts in online PD (Moon et al.,
2014, p. 1) [15]"”. Now, another 6 years (and a global pandemic) later, this rapid review
takes another look at the approaches, affordances and evidence on remote and blended
initial and continuing teacher education. At present there is not an established systematic
review focused specifically on effectiveness of or within modes of teacher education. Our
initial scoping suggested that the evidence base in this area would be disparate, and there
would likely be challenges applying it to a COVID-19 or post-COVID-19 scenario. With few
common definitions and considerable variation in practices, we also anticipated challenges
delineating between modalities that blend face-to-face and online modes. Nonetheless,
we set out to identify relevant studies with the potential to provide practical theory and
an evidence base for effective remote and blended teacher education practice. We also
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revisited existing teacher education reviews and meta-analyses with a specific focus on
identifying evidence and implications relevant to teacher education modality.

1.2. Review Aims, Questions and Contribution

This review was conducted during the summer 2020. It had the specific immediate aim
of informing the research and commissioning organizations’ teacher education provision
for the new academic term beginning in September. The time available of around 4-6 weeks,
the commitment of both organizations to evidence-informed practice, and the value of
identifying principles for action all necessitated a broad range of literature being brought
together in a very limited time frame. As such, we describe the study as a rapid review. As
discussed in the methods section, in part this consisted of a simplified, systematic review
prioritizing the identification of robust trials of remote and blended teacher education trials
(reported in Section 5). Given our broader, practical aims, we also located reviews and
empirical studies that describe remote and blended teacher education and/or reported
principles for their effective design. While our treatment of these employed elements of
systematic review approaches to minimize bias and increase transparency, the time and
resource constraints did not allow a wholly systematic treatment. Accordingly, we have
described these sections (Sections 3 and 4) as ‘exploratory’; our aim with these sections
is to bring together, summarize and interpret a large range of literature on CPD, teacher
education and remote and blended modes of teacher education into a single account
that addressed the immediate aim of informing current provision as well as providing a
foundation for further research in this area.

In overview, this rapid review report consists of the following four sections, each with
a specific aim and set of questions. We describe the methods employed within these four
sections in Section 2 below.

Section 3—Remote and Blended Teacher Education Modes and Their Characteristics

Approaches—What forms of /approaches to remote or blended teacher education have
been explored in the research literature? What are their typical characteristics/elements?
How can this be organized?

In this section, we summarised reviews and empirical pieces in our data base that
described specific modes and approaches to remote and blended teacher education, ei-
ther individually or with a view to providing an organizing conceptual framework. We
synthesize descriptions and frameworks to present our own two-part typology (modes—
characteristics) framework, which we proceed to provide illustrative examples for.

Section 4—Affordances and Limitations of Remote and Blended Approaches to Teacher Education

Affordances and Limitations—What are the affordances and limitations of remote and
blended teacher education relative to face-to-face variants? What adaptations, restrictions
or enhancements are typical relative to face-to-face variants?

a. What, from a theoretical standpoint, can be inferred from the literature on effec-
tive continuing professional development and learning (CPDL) and initial teacher
education (ITE)?

b. What is advocated as best practice in the remote/blended teacher education literature?

This section examines the theoretical and practical principles behind effective remote
and blended teacher education. It does this by organizing, summarizing and analyzing
reviews and empirical studies in our database against a set of principles for effective CPD
and ITE. We present these principles for effective CPD and ITE in Sections 1.3 and 1.4,
respectively, below. By connecting the literature on effective remote and blended provi-
sion with a framework for effective CPD and ITE, we are able to present an exploratory
but evidence-informed account of the affordances and limitations of conducting teacher
education through remote modes. This provides theoretical support for the use of remote
modes, identifies adaptations recommended in the literature and in some cases identifies
advantages of remote education over face-to-face alternatives.
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Section 5—Review of Empirical Evidence

Evidence—What empirical evidence is available that supports, refutes and/or refines
our understanding of effective remote or blended teacher education (as per Q2)?

a. Which forms or practices are identified as more/less effective?
b. What are the common features of effective approaches?

In Section 5, we present the evidence from trials of remote and blended teacher
education that we have systematically reviewed. This is a subset of the overall review
database which consists of studies employing appropriate research designs for causal
estimates of the impact of remote or blended teacher education interventions on pupil
outcomes. We also report a very small subset of these studies that compare the effect
of remote or blended teacher education interventions against comparable, face-to-face
alternatives. Given the limitation in this evidence base, our findings are restricted to a more
general judgements of the effectiveness of remote and blended teacher education. We have
presented our original, more granular, questions above for purposes of transparency in
relation to our original aims, despite the limitations of the final evidence base.

Section 6—Conclusions

Implications and Unknowns—What, if any, general principles for effective online or
blended teacher education are evident?

a. What does the evidence suggest about the relative effectiveness of teacher education
modalities (including in comparison with the face-to-face mode)?
b.  What are the main areas of uncertainty and gaps in our present understanding?

We have organized the overall paper to provide discussions and summaries of findings
in each of the substantive sections above. Section 6, therefore, provides a short, more general
conclusion and reflections on the present state-of-the-art in the research and practice of
remote and blended teacher education.

1.3. Effective Continuing Professional Development and Learning

Whether teacher education is supported face-to-face, online or through a blend of both
modes of activity, it is important for us start with some clarity about the key elements of
success likely to applicable to all modes. We therefore consider in this section the principles
for effective CPD and then additional considerations and differences for initial teacher
education. As we describe above, this provides a conceptual framework for Section 4,
where we consider the affordances and limitations of remote and blended teacher education.
This connection between the general CPD literature and the remote and blended teacher
education literature reflects our assumption that understanding effective remote and online
teacher learning requires one to apply what is already known about effective teacher
education to a new space, and while utilizing new technologies (Quinn et al., 2019) [16].
In other words, we hold that should not be confusing the medium (and the structure) for
the message: Whether online, face-to-face or a blend of these, teachers must go through a
familiar set of thinking and practice development processes. Insofar as there are separate
principles for effective blended and remote teacher learning, they will relate to how we
can employ new approaches, mitigate their limitations, and realize their affordances in
recognition of the more general set of teacher learning principles.

In Table 1, below, we provide an overview of principles for effective CPD, continuing
professional development learning (CPDL) leadership and then initial teacher education.
CPDL is a broader concept than CPD which includes the learning (L) from CPD and ongo-
ing professional learning connected, or in addition, to formal training and development
(CPD) activity (Cordingley, 2015) [17]. For leadership of CPDL, we include all staff within
educational organizations who have a role or influence on professional development; typ-
ically those in senior leadership positions and/or with formal responsibilities relating
to professional development. Key reviews sitting behind these principles include those
conducted by Cordingley et al. (2015, 2018, and 2020) [18-20], led by the Centre for the Use
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of Research and Evidence in Education (CUREE). We have also consulted several other
reviews of effective CPD, all with their own foci in areas of teacher education, locations and
review methodologies. All reviews of professional development consulted are included in
the dedicated section of the review references. Of particular note in terms of both quality
and recency are the Darling-Hammond (2017) [21] review, assessing studies employing
experimental or quasi-experimental designs for teacher development; the Rogers, Brown
and Poblete (2020) [22] systematic review focusing on professional learning in early years
of education; and the meta-analysis from Hill et al. (2020) [5] which briefly summarizes
effective professional learning in relation to STEM-focused programmes.

Table 1. Overview of Principles for Effective CPD and its Leadership.

Summary of Research on Key Elements of Effective CPD

e Pupil orientation—organising CPDL around colleagues’ aspirations for pupils including
outcomes,

e Diagnostics—identification and understanding of teachers’ starting points (professional
identities practices and motivations, beliefs, approaches to learning, existing knowledge and
skills and beliefs),

e Differentiation—tailoring of learning experiences to teachers’ starting points,

e  Theory and practice—emphasizing practical theory alongside content and pedagogy,

o Collaboration/peer support—ensuring this originates from iterative trialling and testing of new
approaches and evidence about how pupils’ respond to accelerate trust, deepen ownership,
and refine practice,

e Specialist expertise—mobilising and integrating deep knowledge regarding CPD content,

pupils, and community to provide expert support and challenge via:

Challenging of orthodoxies

Tllustration of practices from other settings

Securing depth in learning via evaluation and design of CPDL activities

Contextualization—ensuring content is contextualised for each subject but also for

sub-groups of pupils—generic pedagogic CPD does not work on its own,

o Experimentation—effective CPDL involves carefully aligned sustained, iterative
experimentation,

e  Duration—iterative experimentation needs to be sustained over time to allow for gradual
assimilation, testing and refinement. Short term CPDL can work for very tightly specified
approaches to particular aspects of teaching for very specific stages in learning (e.g., spelling
of a subgroup of words). Time is required to incorporate results into practice.

Selected Summary of Research on Key Elements of Effective CPDL Leadership

Positioning CPDL as shared responsibility for pupil achievement and wellbeing
Focusing on teachers’ professional growth as well as developing knowledge/skills
Modelling openness to professional/leadership learning

Designing structures/systems for managing complexity taking fully into account the
cognitive, practical & emotional demands made by CPDL approaches and systems

Adapted from Cordingley et al. (2015, 2018, and 2020) [18-20].

What should be stressed in relation to pupil orientation, in particular, is that both
providers and participants take the time and effort to be clear and specific about what the
participants’ pupils’ learning will look like if the CPD is successful and to design and select
activities on that basis. Also noteworthy is that one of the biggest practical challenges
facing CPD providers is the huge range of starting points in relation to skills, knowledge,
expertise and beliefs of the participating teachers, which inevitably makes differentiation
demanding—and expensive (see Cordingley et al., 2018) [19].

1.4. Effective Initial Teacher Education

Effective initial teacher education to a large extent aligns with the above. But there are
important differences and additional considerations to consider as Hargreaves (1993) [23]
points out in his ‘Practical Common-sense model of teacher development’. For example,
pre-service teachers need rapidly to develop a body of knowledge and set of practical skills
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about the business of teaching and learning and to integrate the two within classroom
contexts as well as with their specialist knowledge and skills. The literature and evidence
base on effective ITE is limited; the following summary therefore is largely based on the
experience of the review team and is primarily presented to surface our assumptions
prior to the following review section. In overview, and in addition to the principles
for effective continuing teacher education, we hold that ITE accentuates the following
particular principles set out in Table 2, below:

Table 2. Overview of Additional Principles for Effective ITE.

Summary of Principles for Effective ITE Additional to CPDL

e Managing Overlond—balance the need for explicit, detailed instruction and the need to meet
statutory expectations with avoidance of overload, helping pre-service teachers focus on the
fundamentals of practice.

e Foundational Curriculum—provide an especially coherent and well-sequenced curriculum
that covers all foundational knowledge while meeting individual needs of pre-service
teachers, allowing pre-service teachers to acquire and refresh a significant body of subject
content knowledge (ck), pedagogical knowledge (pk) and pedagogical content knowledge
(pck) in tandem, exploring how these come together and their relation to pupil needs and
learning.

o Grounded Instruction—providing well-illustrated, contextualized instruction and the
opportunities and skills to closely observe practice and develop as reflective practitioners.

e Manage risk and develop self-efficacy—helping pre-service teachers manage uncertainty and
seek expert (including mentor) support, accessing the practical wisdom and reasoning of
experienced teachers, and understanding how this relates to their own developing expertise
(Twiselton, 2016), situating themselves in and contributing to supportive professional
learning environments.

e Orientation to Professional Identity and Community—consider the implications of students
typically being new to the world of work, professional working and school communities,
supporting students to adopt a range of roles within a professional learning environment,
begin the development of a holistic professional identity that fosters professional learning
(of themselves and others), and advances and critically reflects on educational purposes and
values of their communities and more widely.

e Organization of the curriculum to ensure content and aims are sequenced and prioritized to fit
the training timescales, structure, statutory and non-statutory requirements of teacher
preparation, and particular learning and practice settings.

There are several distinctions that are likely to have implications for the design of
remote and blended approaches to ITE, relative to CPD for in-service teachers. Notably,
ITE providers must manage the risk of knowledge overload—but also can build upon
widespread recognition that there is a need to explore a large canvas. In contrast, for those
supporting experienced teachers there exists an extensive iceberg of knowledge and skills
that has can be deployed rapidly in classroom settings. Those supporting CPD need to find
ways of helping teachers to surface, review and refine this knowledge base in the light of
new approaches and evidence. ITE providers need to ensure they ‘carefully craft coherently
sequenced curricula that meet the particular needs of their trainee teachers, including
the foundational knowledge of what subjects and curricula are’, (DfE, 2019, p. 6) [24].
Therefore, education and professional development for pre-service teachers needs to span
a very wide ‘curriculum’ and providers can be relatively confident that pre-service teachers
will not already have encountered many of the skills and much of the knowledge they need
to acquire.

2. Methods
2.1. Overview of Methods

Scoping work, consisting of initial literature searches using major research databases
(as used in the main review, see below), identified relevant reviews and background
literature for inclusion in our descriptive and exploratory review sections (Sections 3 and 4,
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below). It also informed a review protocol containing a list of search databases, search

terms, eligibility criteria and an overview of the evidence review process (Section 5) as

described further below. In overview, our scoping work involved, first, initial location
of key reviews of CPD and/or Teacher Education, its modality or both—sources were
located through database searches and expert advice; second, developing a set of research
questions that have been used to structure our main report (as above).

Given the time and budget constraints for this project, two review methods were
blended to produce the most useful and highest-quality review:

e A Review of Reviews—to (a) identify findings pertaining to modality in existing
reviews and (b) identify implications of CPD and ITE reviews for modality. Reviews
were drawn on to develop the review conceptual framework, and to form the de-
scriptive and exploratory discussion of relevant practice and theory underpinning
Sections 3 and 4. We also included background pieces identified during scoping, stud-
ies from within reviews, and studies within our evidence review database to develop
these sections.

e A Rapid Evidence Review—systematically searching reviews and trials of distance
and/or blended initial or continuing teacher education interventions. This includes
studies of the relative effect of teacher education modality. In line with previous
reviews of effective CPD (e.g., Cordingley et al., 2015) [18], we restricted our focus
within the systematic element of the review to programmes reporting pupil outcomes
(see below for further discussion of this point).

2.2. Review of Review Methods

When planning this review, the review team considered whether a rapid evidence
assessment alone would be sufficient for informing practice in this area. We identified two
main areas of methodological limitation of solely conducting a review of evidence from
trials:

e  First, the need to tightly focus search terms to identify studies with a specific modality
focus, combined with the likely scenario that the literature is disparate and/or would
provide only limited evidence, would result in lack of coverage of the rich combination
of practices that comprise CPD; in other words, we were concerned that the review
would be limited to discussing the small number of approaches which had been
trialled and not be able to provide a broader account of remote and blended teacher
education more generally.

e  Second, we recognized that there were likely to be difficulties translating and applying
the evidence to the specifics of the review and funder organizations” CPD offers and
COVID-19 conditions. We felt that a more theoretical analysis would be needed to
apply (a) teacher reviews (which are well-based in evidence) and (b) teacher education
modality reviews which were unlikely to have a large, robust evidence base to draw
on, to address our questions.

In short, we felt that a rapid evidence assessment alone would produce a report which
would be too narrowly focused (on the limited causal evidence) and therefore would fail to
provide a research-based account to many of the current questions which teacher educators
had at the time. This motivated our ‘review of reviews’, or ‘umbrella review” strand. A
review of reviews, or ‘umbrella review’, synthesizes and revisits existing reviews in an
area to identify key findings in the literature and give a high-level overview. Drawing on
existing review work in an area increases efficiency, but reduces transparency, replicability
and ability to define the focus of the review as it must work with the specific review
questions used in extant studies. The ‘umbrella’ review focused on reviews or substantial
reports (e.g., government or research organization) in two areas:

1.  Reviews of teacher education (ITE or CPD) effectiveness
2. Reviews of blended and/or online teacher education.

This review had three objectives:
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e identifying additional remote and blended CPD trials within the studies included in
the reviews for inclusion in the evidence assessment,

e identifying specific findings within the reviews pertaining specifically to CPD modality,

e drawing out and discussing implications of general teacher education review findings
for CPD modality.

This second strand of our review gives it more breadth and coverage than a rapid
review can efficiently do alone and puts it in a position to build on and re-interpret existing
work, drawing out implications for CPD modality. For the exploratory and discussion
sections of the review (Sections 3 and 4, corresponding to research questions 1 and 2),
we focused our attention on reviews in our database. We also drew on information from
studies from the main evidence review (e.g., descriptions of remote and blended teacher
education programs), pieces identified during scoping work, and pieces identified as po-
tentially valuable to support background section during the searches (but not meeting the
eligibility criteria for evidence review set out below). The groups of literature underpin-
ning Sections 3 and 4 are listed below; we provide grouped reference lists for these in a
supplementary document associated with this paper.

e  Teacher Education, Professional Development and Learning Reviews—These were
located during scoping searches and from pieces known to the review team. These are
reviews of teacher education without a specific focus on remote or blended approaches.

e  Remote or Blended Professional Development and Learning Reviews—These were
located during scoping searches and from pieces known to the review team. These are
reviews of teacher education with a specific focus on remote or blended approaches.

e  Empirical Pieces—These are the main evidence review database of empirical tests of
remote and blended approaches. These were located through systematic searches.
Descriptions of approaches from within these informed descriptive and exploratory
parts of this review.

e  Background Pieces—These are neither reviews, nor trails, but retained during the
search process as potentially providing descriptive or theoretical information support-
ing the initial review sections.

The key limitation of the exploratory review sections (Sections 3 and 4) is that, while
systematic approaches were adopted, we relied heavily on our judgement and expertise in
our selection of relevant literature and findings within it to summarize. This brings in an
inevitable degree of subjectivity and reduces transparency. We have clearly cited all sources
on which we have based our account and have not knowingly excluded relevant (including
contradictory) results. We were guided by common principles of trustworthiness for
qualitative analysis including: looking to triangulate empirical evidence and perspectives
in the literature to gauge credibility; paying attention to and reporting details of the context
of studies to assess transferability; underpinning our review with a systematic searching
and screening process (see below, and Appendices A-C) and reporting of all relevant
studies and findings to enhance confirmability; and detailed reporting of our methods
here and in description of our process of enquiry in the substantive sections to encourage
dependability in our results.

2.3. Rapid Evidence Review Methods

A rapid evidence review, or rapid evidence assessment, is a scaled down systematic
review, in terms of time, budget and scope. It shares the need to use transparent and
reproducible search techniques. It typically seeks to identify, screen and extract data
from all relevant studies in a defined area (often focusing on causal evidence of impact
from experimental or quasi-experimental work) but reduces the size of that area through
narrower inclusion and exclusion criteria in terms of dates, focus and/or quality. The
rapid review focused on the most relevant and robust studies that are available and be
manageable within the constraints. It was unfeasible to review studies that do not have
an explicit focus on CPD modality (i.e., by including all CPD trials and then identifying
and assessing modality effects through data extraction and analysis). On the other hand,
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we recognized that the evidence base for CPD modality specifically was likely to be quite
limited. As a result, we refined the focus and search terms for the rapid review following
our scoping work to focus on the areas of the literature most likely to yield experimental
or quasi-experimental results to inform practice. In overview, the rapid evidence review
(Section 5) involved:

e Conducting exhaustive, systematic searching, screening and extraction for areas of the
literature identified during scoping as most likely to yield experimental or quasi-
experimental results to inform teacher CPD practice in remote and blended modes.
Key search terms related to teachers (e.g., teach*), to professional development (e.g.,
educat®, train*, develop*), to modes (e.g., online, blended, remote, virtual etc.) and to
methods (e.g., review, evaluation, trial etc.). Please see Appendix A for full details of
the search terms, results and databases.

e Using research quality and relevance criteria to identify high quality papers for more
detailed data extraction and analysis (see Appendices B and C). We extracted abstracts
and key features (e.g., methods, findings) for all studies in the database. Due to the
time constraints of the rapid review, we did not calculate inter-rater reliability for our
screening process.

e Producing a narrative summary of the evidence. In the evidence review section
(Section 5), we summarized all papers identified as eligible. For exploratory sec-
tions (Sections 3 and 4), we produced a selective narrative summary of papers that we
judged to provide relevant findings against our pre-determined research questions
and organizational structure.

The review eligibility criteria were as follows (see Appendix B for further details):

Date—Studies conducted in or after 2005 (searches were conducted in August 2020)
Learners—All children and young people form age 3-18 (inc. SEN and mainstream),
Teacher learning focus—Substantial focus on teacher learning,

Non-face-to-face element—All empirical and theoretical pieces that present findings
about a mode of teacher learning other than face-to-face,

5. Pupil outcomes—All studies included in the evidence review must present some
empirical evidence about the impact of the teacher learning on pupil outcomes.

LS.

This review obtained 7354 records from 5 search databases, containing dozens of
library collections. We first screened these on titles for relevance and to remove duplicates,
leaving 1716 records. We followed this with screening on our eligibility criteria (as above,
and see Appendix B for further detail) using titles and abstracts (retaining 989 records)
and then applying the same criteria to screening the full texts, retaining 73 documents.
We retained a total of 19 background and wider pieces which, while they did not meet all
eligibility criteria, were retained to provide background information and illustration of the
results (see above). We also included several other pieces that were known to the team
(see ‘Other References’, within the references list) and identified 4 ‘late entries’—3 reviews
and one empirical piece (reporting early results of a program). We provide full search
strings and the number of records located through each search in Appendix A. We provide
an overview of the search process, with included and excluded records, by criterion in
Appendix C. The key limitations of the evidence review were that (1) given the limited
time scale, we did not calculate inter-rater reliability, (2) our search terms relied on the
studies self-identifying as being blended, remote, online and other synonyms (rather than
using general searches for teacher education and assessing mode ourselves), (3) the limited
evidence base (1 = 24 studies) and limited time led us to adopt a simple narrative review
summary approach to synthesis; with more evidence and time it would have been possible
to take a more granular, and systematic approach to extracting key details and findings of
the studies.

In the Evidence Review section below (Section 5), only the 24 pieces fully meeting
eligibility criteria are reported. In our wider discussion of approaches and their affordances
(Sections 3-5, Q1, 2 and 4, as above), we draw on the full database, with a focus on the
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most up-to-date, relevant, and high-quality reviews. All papers to which we refer are cited
throughout the piece. A full list of references by group is provided following the main
body of this report.

3. Remote and Blended Teacher Education Modes and Their Characteristics

Question 1 (Q1). What forms of/approaches to remote or blended teacher education have been
explored in the research literature? What are their typical characteristics/elements? How can this be
organised?

Our first question relates to what approaches are evident in the literature and, pre-
sumably, also in common practice. Our aim here is to produce a functional framework,
accompanied with some brief descriptions and illustration, to identify categories and key
concepts that can be used throughout the review to support alignment and discussion of ef-
fective teacher learning principles with remote and blended teacher education approaches.
We have not had the time nor resources to be systematic or comprehensive in this particular
portion of the review, nor to step systematically through the empirical and review papers
on which we have drawn. What we offer is a connoisseurial summary of what we found.

3.1. A Working Framework of Remote and Blended Teacher Education Modes

Based on our review database, we have developed the following simple framework of
remote and blended teacher education modes. Whether these can accurately be described
as modes, or whether we need to distinguish approaches, components, or media (for
example) is not a question we pursue here. We simply note that, evident in our review
database are numerous different approaches and characteristics of remote and blended
teacher education approaches and variants and combinations thereof. Within these modes,
there are clear links to be made in terms of overlap and modes that are typically combined
(in particular the combination of modes 2 and 3, and of 4 and 5).

We identified six general modes of online or blended teacher education:

1. Lectures, workshops, seminars, discussion groups or conferences, including one-off
sessions and series.

2. Coaching and mentoring.

3.  Classroom observations with feedback and/or discussion.

4. Resource bases or repositories, with varying degrees of user interaction and content
creation.

5. Platforms and self-study programs, ranging from less to more structured programs
that give access to curated/designed resources, learning content, assessments and/or
directed activities to learners.

6.  Virtual reality spaces or simulations.

While these categories capture common types of activity, a large variation exists within
and across these broad groups. We have also therefore identified several cross-cutting
factors that characterize teacher education in the modes listed above.

Cross-cutting factors we found to characterise these modes are:

1. (A)synchronicity—With most of the above, it is possible to design asynchronous,
synchronous and mixed variants. The advantages of each of these is discussed below.

2. Interactivity—Teacher education varies within and across programmes in the oppor-
tunities for interaction versus passivity, and the extent to which teachers are placed as
consumers or producers.

3. Community—Programmes can be designed to be more or less collaborative, many
seeking to form or situate activity within ‘Professional Learning Communities’ (PLCs).
We note that other frameworks (e.g., Little and Housand, 2011, see below) [25] have
PLCs as a mode in their own right. In our view, the extent to which teacher education
is an individual affair or part of a community is a more cross-cutting question (i.e.,
PLCs operate across modes rather than being a mode per se).
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4. Choice of (Multi-)media—In remote and online teacher education program design,
there is often a choice to be made between the use of video, audio and/or text as a
medium of expression, for discussion or to convey information. Teacher education
designers are now able to choose from several media and are typically opting for
multimedia approaches. Moreover, as technology has improved, the inherent benefits
of the media can be foregrounded in decisions, rather than the practicalities (e.g., cost
and convenience) of the technology.

5. Combining Elements—Many programmes combine the overall modes, e.g., provide
an online seminar followed by remote coaching. This is worth considering in relation
to affordances below, that programme elements can be combined to ensure ‘coverage’
of teacher learning aims and principles and allow each medium and element to ‘play
to its strengths’.

6.  Structure, design and facilitation—Programs vary in the extent to which they have
been actively designed (as opposed to spontaneous and ‘crowd-sourced’) and the
extent to which the activity is actively kept to this design through facilitation, direc-
tion (in person or through technology and activity timings and content). There are
also more general organizational issues around the number, length and timing of
programme inputs. While these may feel prosaic, as we discuss further below, these
can have a significant impact on the impact of the teacher education and affordances
around blended modes and activities.

7. Providers/Partnerships—One other consideration is about the provider(s). Many
teacher education programs were delivered and/or designed by a combination of
one or more teacher groups, schools, universities, and/or local/national authorities
working in partnership.

8.  Focus and purpose—A final key area of difference apparent in the literature is the
extent to which teacher education in different modes is focused on/centred around
a practical purpose (e.g., increasing STEM participation), by identity (secondary
biology teachers discussion groups) or with a curricular/learning focus (learning and
applying the principles of cognitive science).

We have created this two-part typology (modes—characteristics) both from and to
structure this rapid review. We do not claim that it will necessarily map on to other and/or
more wide-ranging sets of data/practice, nor do we claim that this is necessarily the most
instructive way to conceptualize remote and blended teacher education so as to bring key
teacher education or practical considerations into focus. One pertinent aspect that might be
fruitful to examine in future is the availability of and resources for the technology involved.
Resources, expertise and infrastructure for high-, medium- and low-tech approaches are
likely to be key factors for applicability of this framework and the findings of this review
across contexts. We also note that this typology is at a high level of granularity, with little
detail on the underlying techniques and technologies (e.g., Bower, 2016 for a typology of
specific Web 2.0 learning technologies) [26]. We compared our framework to other similar
frameworks, with which it mostly aligns. Several examples of these are in Table 3, below:
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Table 3. Selected Typologies of Remote and blended Teacher Education from the Literature.

Little and Housand (2011) (as Quoted in
Elliot, 2017, pp. 120-121) [25,27]

Snell et al. (2019) p. 210 [28]

Horn and Staker, 2011
(as Quoted in Burns, 2011, p. 70) [10,29]

Mode 1—The first mode of online
professional development is accessible
websites or online resources.

Mode 2—The second mode of online
professional development is technology
for face-to-face interaction with
audiences in real time.

Mode 3—The third mode of online
professional development is professional
development supported by asynchronous
online discussion.

Mode 4—The fourth mode of online
professional development delivery is
videoconferencing.

Mode 5—The fifth mode of professional
development is constructing and
facilitating an ongoing online community.

(1) Remote, non-live, asynchronous
coaching consists of coaches who work
with teachers remotely, including via
video sent by teachers to coaches, and
phone or e-mail exchanges between
coach and teacher about the content.
(2) Remote live coaching consists of
coaches observing and providing

feedback to teachers live, using webcams.

(3) Online course content allows teachers
to access online materials and read about
[curriculum content], watch videos, and
take quizzes.

(4) Online group courses or satellite
courses are similar to standard PD, except
that teachers attend a viewing of the PD
programme offered online or over
satellite with other groups of teachers.
(5) Online downloadable curriculum or
lesson plans consist of resources available
online for teachers to use in the
classroom.

1. Face-to-Face Driver Model: The
face-to-face teacher delivers most of the
curriculum and uses online materials to
supplement. This model often occurs in a
computer lab.

2. Rotation Model: Students rotate
equally between face-to-face and online
components of the course on a fixed
schedule. They have the same teacher for
each component. The online component
occurs remotely.

3. Flex Model: The online component
delivers most of the information, with an
in-class teacher present to provide
flexible support as needed. This model
includes lots of individual and
small-group, face-to-face tutoring.

4. Online Lab Model: The online teacher
delivers the course in a brick-and-mortar
classroom, but with paraprofessional or
teacher aides supervising students.

5. Self-blend Model: Individual students
take online courses a la carte. Online
learning is remote, but traditional
instruction is brick-and-mortar.

6. Online Platform Model: Instruction
and materials are all online, with
students taking the course remotely.
Weekly check-ins with a face-to-face
supervisor or teacher are required.

3.2. Selected Examples and Illustrations

In this section we discuss and provide selected illustrative examples of remote
and blended teacher education approaches, in line with our framework and drawing
on the literature we have reviewed. For online initial teacher education, Dyment and
Downing (2020) [11] provide an up-to-date and systematic mapping of the literature. This
literature is replete with varied examples of practices in online ITE; indeed, as the re-
view authors find in their first theme in the literature, over three quarters (1 = 381) of the
492 papers they reviewed profiled an online pedagogical ‘innovation’. These included, ‘a
wide diversity of synchronous and asynchronous innovations ... web conferences, discus-
sion boards, chat rooms, instant messaging, digital games, social media, virtual laboratories,
virtual simulators, discussion boards, portfolios, and Facebook” (Dyment and Downing,
2020, p. 326) [11]. The papers often described the use of these innovations in ITE courses,
as well as the affordances they could offer teacher educators and ITE students. As per
their third theme, a small number (14%) of articles profiled how the approach had been
contextualized in specific subjects or curriculum areas. The focus of most of these papers
was more whether it was ‘possible” for these areas to be taught online, rather than the
technological innovations per se, and identifying the strengths and weaknesses of the
online mode as experienced by both ITE students and teacher educators (ibid. p. 327).

Having located this systematic review, our aim is not to unpack these studies to the
point of providing further elaboration on the details of innovations and practices. Instead,
we refer the reader to the Dyment and Downing (2020) [11] review and the papers therein.
In the remainder of this section, we describe each of our modes. We have identified several
reviews and case studies that allow us to give an overview and illustrative examples. We
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note that we are not advancing any of these as examples of effective teacher education,
rather they are just examples of programs that fall within our typology and allow us to
explore characteristics, variations and issues of the modes before the next section where
we consider remote and blended teacher education and the principles for effective teacher
education side-by-side.

3.2.1. Mode 1—Lectures, Workshops, Seminars, Discussion Groups or Conferences

Our first mode for blended and remote teacher education consists of approaches
that facilitate dialogue between a teacher or pre-service teachers and other teachers, pre-
service teachers, instructors, experts, stakeholders, or a combination of these. However,
at the boundaries of this are: firstly, lectures, which can often include minimal dialogue
and are therefore more akin to video content on platforms and self-study programs (see
mode 5); second, conferences, which typically combine numerous elements of which only
some resemble a seminar or discussion group. When it comes to conference keynotes and
presentations, where the information flow is one directional, these may be thought of as
being more similar to static content and our content platform mode (5); when it comes to
unstructured discussion between conference delegates, this can have the qualities of more
informal professional learning communities (a cross cutting characteristic discussed below);
for conference question and answer or discussion-focused sessions/periods, we feel these
have a great deal in common with seminars and workshops, sharing the characteristic of
facilitated discussion that we have identified for this mode.

Varying interactivity and structure within conferences is one theme discussed in Sed-
don et al. (2012) [30], who present a model of web conference activity over the course of
the conference in terms of their level of social interaction, information provision, inter-
nalization of information by participants and co-construction of knowledge. They find,
in short, that: ‘Social interaction was most noticeable at the beginning of sessions then
tailed off as the presentations started, but reappeared at the end, as networking for the
future occurred’ (p. 445). The more general point, applying across all modes, is that the
amount of discussion, and information presentation is variable both across and within
modes, but even within individual units or sessions in a specific approach. As we touch
on above, as technology has improved, teacher education providers are increasingly able
to choose the medium/media of expression according to what is effective and desirable
rather than what is practicable. For example, and of particular note, is that in recent years
it has become increasingly possible to enhance teacher education through interactive use
of video to support observation, discussion, modelling, mentoring and coaching. Recent
developments in technology have enabled synchronous, video-based small group activity
within larger group workshops. This is an important new affordance that has been widely
used during COVID-19 lock-down, for example, to enrich peer support and differentiation
but is unlikely, as yet to feature in the research. There are, however, numerous examples in
the research of the use of video for remote seminar/workshop or conference discussion.

One extended discussion of this practice in connection with video conferencing is
found in Burns (2011) [10]. Burns (2011) [10] particularly noted that the medium gave
access to learning experiences that geographically distant teachers might not otherwise be
able to participate in, while also reducing misunderstandings caused by the lack of non-
verbal cues that may characterize other forms of online learning. However, there remain
issues such as audio-visual quality, time lags, drops in service, coordination of activities
and suitability of activities for the medium (Burns, 2011) [10]. We note the date (2011,
discussing a Canadian network operating in 2001-2002) and the discussion of technological
as well as teaching and learning considerations. Finally, Burns (2011) [10] noted that the
instructor may not be able to see all the participants and that working with simultaneous
face-to-face and remote groups might mean that one group was prioritized over the other.

Another key consideration for lectures, workshops, seminars, discussion groups and
conferences is whether these are one-off events, part of a series and/or linked to other
forms of activity. The hallmark of activity within this mode is to structure discussion
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around focus questions or content. Decisions around the number of sessions, their duration
and timings shape how long the ‘conversation’ can continue, and the depth and quality in
which the questions/content can be considered. Choices around frequency and timings
also affect who can participate and the extent to which other teacher education activities
can take place between the sessions. A seminar series spread across a school term, for
example, allows classroom and other teacher education activity to occur alongside the
series and links to be made between these. A conference—even if the questions, content,
and opportunities for discussion remain the same—is harder to integrate with other activity
in this way.

3.2.2. Mode 2—Coaching and Mentoring

Relative to other modes discussed here, coaching and mentoring are relatively well-
defined (and have a strong evidence base finding substantial impacts on teacher learning
and pupil outcomes (e.g., see Kraft, Blazar and Hogan, 2018) [31], although practice and
quality varies considerably (Hill et al., 2020) [5]. The National Framework for Mentoring
and Coaching (CUREE, 2005) [32] describes and explains the principles, concepts and skills
for mentoring and coaching and compares the overlaps between these (also see Cordingley,
and Buckler 2012, and Fletcher and Mullen, 2012) [33,34]. The main difference between
remote coaching and mentoring and face-to-face variants is simply that remote versions
of coaching and mentoring must use video, audio or textual media to facilitate exchange
between the coach/mentor and coachee/mentee. The media ostensibly vary in their
suitability and affordances to sustain high quality mentoring and coaching conversations
and to the degree they enable synchronous and asynchronous conversations.

3.2.3. Mode 3—Classroom Observations with Feedback and/or Discussion

Closely linked to mentoring and coaching is the observation of classroom teaching. We
have included this as a separate mode as video technology allows discussion of classroom
teaching in other forms of teacher education, including in discussion groups or on online
repositories. So much so that one might argue that rather than being a mode in their own
right, classroom observations with discussion and feedback are simply the content for
other forms of interaction. Be this as it may, given the centrality of observation of classroom
practice to many forms of teacher education and the growing possibilities for (synchronous
and asynchronous) observation of classroom teaching afforded by developments in video
technology and platforms, we have categorized classroom observation as a mode in its
own right.

The literature on the use of classroom video for professional learning is summarized
and discussed in Perry et al. (2020) [35]; a short summary of selected points from this is
provided below, along with an example. Perry et al. provide an overview of potential
affordances of video observations for enabling and enhancing CPD, based on reviews in
the literature (e.g., Brouwer, 2011; Gaudin & Chalies, 2015; Major & Watson, 2018) [36-38]:

e It captures classroom interactions for review outside of the classroom (Brouwer,
Besselink, & Oosterheert, 2017; Pehmer, Groschner, & Seidel, 2015; Tripp & Rich,
2012) [39-41].

e It can foster collaborative approaches to professional development: making it pos-
sible for joint learning between colleagues and/or external experts (Brouwer et al.,
2017) [39].

e It may assist teachers to recognize previously unnoticed issues, allowing conceptions
to change (Gaudin & Chalies, 2015) [37]; a feature recognised by the ‘Lesson Study’
(e.g., Lewis, Perry, & Murata, 2006) [42] and ‘Learning Study” (Davies & Dunnill, 2008;
Holmgqvist, 2010) [43,44] literature.

e It can offer convenient opportunities outside the school day for observations and dis-
cussions with teachers and their colleagues, reducing supply cover costs
(Quinn et al., 2019) [16].
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e Itis efficient, in that the most instructive videos can be viewed repeatedly by a wider
audience.

e The use of video platforms can support processes of teacher reflection, discussion and
analysis through tools for editing or annotation (Rich & Hannafin, 2009) [45].

Running through these points one can see the connection with: external expertise and
perspectives; discussion groups; enquiry and action research approaches; and platforms—
hence why this may be thought of as an activity within more than a mode of teacher
education. Questions that arise from this literature include whether it is of greater impact
to review one’s own teaching, or that of others (including colleagues or experts). When
this was systematically studied the answer seemed to be ‘both”: viewing of the work of
others can make teachers more receptive to new ideas and more engaged in the analysis
of difficult incidents (e.g., Van Es, 2012; Borko et al. 2008; Kleinknecht and Schneider,
2013) [46—-48], but this appears to be especially effective when viewing videos of others
is preceded by teachers reviewing their own teaching (e.g., Beisiegel et al., 2017; Seidel,
Stiirmer, Blomberg, Kobarg, & Schwindt, 2011) [49,50]—it seem:s it is the connection that
counts.

One example in this area is Jamil and Hamre (2018) [51] in their study of online
professional development on principles of learning from cognitive science. The programme
takes a structured approach to teacher reflection asking teachers to observe, analyze, assess
and plan, which the authors discuss in relation to cognitive science principles. In relation
to observation, they draw attention to the value of videos for identifying specific, situated
interactions and opening these up for conscious consideration, examining what are often
tacit and unconscious decisions based on automatic schema, making them explicit again
(p. 228). They find that the approach can enable teachers to examine objectively the
consequences of their actions by distancing them from the immediate, emotional reactions
to the situations (Jamil & Hamre, 2018) [51].

In overview, videos of classroom teaching provide teachers with ‘objects to think
with” (Jamil & Hamre, 2018, p. 74) [51], which connect in a concrete and authentic way to
teacher’s practice. Use of classroom videos is widely held to hold promise for effective
professional learning. The evidence base, however, is not yet sufficiently developed to
either support or refute this perception.

3.2.4. Mode 4—Resource Bases or Repositories

Another mode that has not sat easily as a stand-alone item in our typology is that of
resource bases or repositories. Should providing access to a resource base even qualify in its
own right as a form of teacher education? We are left wondering whether resources bases
are better thought of as being content or curricula for teacher education rather than types
of it, though we observe that many view curriculum materials as ‘an important source
of teacher professional learning in and of themselves’ (Hill et al., 2020, p. 52) [5]. This
question aside, there are numerous examples of resources bases that—to varying degrees—
encourage teacher collaboration and professional learning through creation, discussion and
use of resources ranging from lesson plans and curriculum schemes of work to worksheets,
ideas, stimulus material and assessment tools for use in the classroom.

The Times Educational Supplement (TES) teaching resources page provides over
900,000 resources made by teachers, sorted into curriculum areas and topics, with the option
to review resources and join in with over 250,000 discussion threads in the community
section. More recent examples include Teacherly, which emphasizes to a greater extent
the collaborative and professional learning aspects of resource creation and sharing, as
well as providing a platform for remote teaching. Similarly, linking with the previous
section, is that there are examples of resource bases that include classroom videos, such
as those investigated in Bates, Phalen and Moran (2016) [52], which at the time they
were writing housed over 350 video clips used by over 37,000 members. As noted by
Dede et al. (2016) [53], resource collections can also include tools and apps; also, as groups
get large, ‘crowd sourcing” even specialist, topic or subject-specific resources becomes more
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viable. Members of the review team are increasingly seeing schools and groups of school
developing their own approaches to collaboration and sharing of resources (such as using
software such as SharePoint, Google Drive and other similar platforms). Before moving on,
we note the parallels here with the questions that arise in relation to PLCs (below) relating
to quality control, depth of engagement and participation.

3.2.5. Mode 5—Platforms and Self-Study Programmes

Many programs we have reviewed are based around an online platform, or virtual
learning environment. This is the area that is most varied in terms of content, activities
(and apparently quality) and there are many points of contact with other modes. Indeed,
it is possible to describe most online platforms for teacher education as being a curated,
structured resource base (often with added instructional material) with wrap-around
collaboration and expert input in the form of seminars, mentoring, discussion groups and
or (less commonly) lesson observations. Moreover, where a platform and its associated
activities bring together teachers and pre-service teachers for discussion, sharing and
support, it can be said to be an organizational focal point for a PLC. In short, teacher
education online platforms and programs that use them can and often do incorporate
one or more (other) modes of teacher education. Typical examples include Dana et al.
(2017) [54], who provide a detailed description of the Prime Online program, a year-long
program designed to develop subject (pedagogical) content knowledge and pedagogical
content knowledge in mathematics elementary (primary) classrooms through practitioner
inquiry. The Prime Online experience consisted of “three distinct, yet integrated, segments
of weekly modules consisting of content and experiences designed to build on one another”
(Dana et al., 2017, p. 215) [54]. It was designed and delivered via Moodle™ (an online
learning platform), with a consistent, four-component format for each module.

The learners begin each week by logging in to find an introduction and an overview
of activities for that week, including aims and resources (Dana et al., 2017) [54]. They have
an Anticipatory Activity that consists of some sort of provocation to enable them to reflect
on prior experiences and connect them to the new material plus readings, videos and ‘web
quests’ (ibid p. 215). The learning is assessed through assignments where participants have
to apply what has been learned to their classroom practice and whole group learning and
discussion is summarized and analyzed by the facilitator (ibid). Dana et al. (2017) [54]
go on to discuss the program, its content and how participants engaged with it in detail.
While their focus is more on practitioner inquiry than the affordances of online teacher
learning approaches, it nonetheless provides a rich illustration of how online approaches
to teacher learning can be designed and implemented. Although space does not permit us
to pursue them further here, other rich examples of programs in this area are provided in
Owston et al. (2008) [55], who review three program evaluations of blended teacher
professional development and exploring, for example, issues around program structure
and its links to expectations and relevance. As Owston et al. (2008, p. 208) [55] describe,
“the more structure that a program imposed, the less flexibility it provided teachers to
experiment with activities in the classroom at same time they were planning on teaching
them”.

In sum, learning platforms are clearly performing multiple functions, bringing to-
gether and organizing teacher education modes, content and activities. 71 out of 89 studies
of professional development programs for STEM teachers reviewed by Hill et al. (2020) [5]
for example combined new curriculum materials for teachers to use in classrooms with
professional development. Elliot (2017, p. 121) [27], in their review, discuss how ‘course
management systems’ or ‘learning management systems’, which they define as a ‘collection
of online learning tools contained in one system’ can be used to achieve multiple aims,
also cautioning against the assumption that conventional face-to-face programs can be
straight-forwardly transferred into the differing dynamics of online environments.
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3.2.6. Mode 6—Virtual Reality Spaces or Simulations

The final mode that we have identified but will not be pursing further past this brief
section is the use of virtual reality (VR) or simulation spaces for teacher education. This
includes the use of virtual environments such as the popular ‘Second Life’ virtual world as a
space for developing teaching skills or its components and the use of VR to immerse teachers
in observation of virtual reality classrooms (i.e., 360-degree videos of real classroom activity).
Burns (2011) [10] describes the “immersive, highly synchronous attributes” (p. 100) of one
popular virtual reality space, Second Life, as having huge potential as a distance learning
tool. We refer readers interested in finding out more about virtual worlds to systematic
reviews by Theelen, Van den Beemt and den Brok (2019) [56]—focused on interpersonal
competence for pre-service teachers—and Billingsley et al. (2019) [57], who systematically
examine VR in pre-service and in-service programs.

When it comes to VR classroom experiences, we feel that many of the affordances and
questions linked to the use of classroom video, as discussed above, apply. Like classroom
video, VR technology promises the potential for immersive and concrete classroom experi-
ence, which when organized around principles for effective teacher education apparently
have great potential to support teacher learning.

3.3. Professional Learning Communities

Before moving on to discuss the affordances and limitations of remote and blended
modes, we consider one of the cross-cutting factors in our framework: the extent to which
the teacher education program is delivered within and/or forms a professional learning
community (as opposed to individual-level, or small group teacher education). While other
cross-cutting factors are discussed in specific sections throughout the report, as PLCs are in
other reviews considered a mode and, moreover, raise many common issues around the
nature of collaboration, expertise and focus, this area warranted a dedicated section.

Remote and blended professional learning communities have attracted considerable
attention from both practitioners and researchers. It is an area of this literature that
comprises not only numerous research pieces, including many case studies, but a growing
body of meta-analyses, reviews and reports. This is a sign of the growing maturity of
both research and practice in this area. This said, what is not yet evident in the literature
(or at least from our searches) are many examples of attempts to evaluate the impact of
online (or indeed any) professional learning communities in terms of their impact on
pupils, as opposed to changes in teacher practices or teacher satisfaction. PLCs have
evolved for numerous purposes and have not always been well aligned to principles for
effective teacher education. While we can provide—via reviews identified in the study—a
descriptive and theoretical account, some caution is needed in drawing any conclusions
about the design principles for effective teacher education within PLCs.

We identified numerous case studies and reviews focused on online or blended
professional learning communities. There was huge variety evident, something that the
reviews in the area have also grappled with (e.g., Macia and Garcia, 2016; Lantz-Andersson,
Lundin and Selwyn, 2018; Khalid and Strange, 2016) [58-60]. Macia & Garcia (2016) [58]
found that the range of online communities and networks for teacher PD is wide and still
in fairly early development, the corresponding theoretical frameworks are quite varied
and hard to compare, and that the practical impact on teacher PD is unproven and the
mechanics of such impact unclear. Remote and blended professional learning communities
vary in terms of (for example):

e  Formal or informal organization (Lantz-Andersson et al., 2018) [59].

e  Extent of time commitment desired and achieved by individuals and the combined
community.

e  The media/technologies employed for PLC activities and discussion. However, much
of the research in this area fails to mention or describe the technological basis for the
PLC in any detail (Lantz-Andersson et al., 2018, p. 305) [59]. Technology, particularly
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in relation to issues of access and technological understanding of potential PLC
members, is perceived as a key barrier to participation (Khalid and Strange, 2016) [60].

e  Their focus and activities (see below).

e  Their size and geographical reach.

e  The heterogeneity of the community in terms of their phase, subject expertise and
S0 on.

e  The balance of online to face-to-face contact for blended communities.

This list, while far from exhaustive, already casts PLCs as a fairly nebulous concept.
What seems to be common to PLCs is that they bring groups of educators together around
a purpose (e.g., a school improvement initiative) and/or identity (e.g., secondary biology
teachers interested in research-informed practice). It is this that motivates our decision
to classify PLCs as a factor rather than a mode. PLCs could therefore be a group that
meets to observe and discuss teaching (mode 1) or one based around a teacher education
programme using a virtual learning platform (mode 5), and so on. PLCs frequently extend
other teacher activity, creating additional opportunity for collaboration, discussion and
sharing. They also exist in their own right, again varied, and characterized in part by the
above factors. PLCs existing in their own right often centre on sharing and peer support.
In their systematic review of formal and informal PLCs, Lantz-Andersson et al. (2018) [59]
describe the sharing function of PLCs as distinct from the construct of professional learning
as focusing on a narrow syllabus because it can distil information from the knowledge and
experiences of the group. Nevertheless, they do caution that PLCs may not lead to deeper
level learning as many often became “ . .. sites for ‘superficial’ sharing of information, quick
exchanges and a ‘smash-and-grab” approach to becoming informed” (Lantz-Andersson
etal., 2018, p. 311) [59].

Capturing some of the possible benefits of PLCs, as discussed above, Frumin et al.
describe the nature, organization and timings of activity in an Advanced Placement Teacher
Community (APTC). The online community is generally sustained by the activity of the
teachers themselves, though each APTC does have a moderator. In contrast to other PD
offers, the APTC can be accessed flexibly throughout the year and around the clock. They
add: “In addition to being ‘bottom-up’ and ongoing, the APTC has the following two
primary attributes, based on survey and case study data, that complement and extend top-
down forms of professional development: (1) personalisation of content and (2) a shared,
affective community” (Frumin et al., 2018, p. 413) [61].

Despite (or perhaps because) of their bottom-up and ongoing nature, PLCs can have
issues with engagement levels from all members of the community. Frumin et al. (2018) [61]
found that only about half of their survey respondents used the APTC and many of the
participants in the online community were what is known as ‘lurkers’ (i.e., individuals
who observe but do not actively participate—something we discuss further below). They
also find (and this is echoed in Khalid and Strange, 2016) [60] that PLC members can
struggle to feel safe (e.g., from criticism or judgement) or able (e.g., technological, cultural
or expert knowledge) to fully participate in the community. Some survey respondents
in Frumin et al. (2018, p. 415) [61] ‘note that the online community does not always feel
safe given the employed moderation techniques (or lack thereof) and/or the domination
(or bullying) by a few strong voices.” Other rich case studies we have examined in our
review include Holmes (2013) [62], who presents a case study of eTwinning professional
learning community, and Dede et al. (2016, Chapter 6) [53], who describe a ‘Just-in-time’
professional development community called the “Active Physics Teacher Community” that
“has the specific intention of helping teachers plan their daily lessons and ‘providing them
with formal instruction that is directly related to the lessons they are teaching; share their
knowledge, experiences, successes, and challenges with other teachers who are using the
same lesson plans and curriculum; and compare the effectiveness of their teaching ... ”
(Dede et al., 2016, p. 162, Chapter 6) [53].
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4. Affordances and Limitations of Remote and Blended Approaches to
Teacher Education

Question 2 (Q2). What are the affordances and limitations of remote and blended teacher education
relative to face-to-face variants? What adaptations, restrictions or enhancements are typical relative
to face-to-face variants?

We tackle this question from two perspectives:

a.  What, from a theoretical standpoint, can be inferred from the literature on effective con-
tinuing professional development and learning (CPDL) and initial teacher education
(ITE)?

b.  Whatis advocated as best practice in the remote /blended teacher education literature?
It should be stressed that this is an exploratory treatment of the question. While

reviews such as Surrette and Johnson (2015) [63] and several other pieces we discuss below
provided an excellent starting point, the literature (even when taken as a whole) did not
yield an extended or comprehensive account. So, in what follows we draw on our own
expertise as well as the studies and reviews in the review database, where these discuss or
present relevant principles and issues. This is an exercise in synthesis and interpretation
that is not (unlike our evidence review) based on exhaustive and systematic treatment of
relevant studies. Our aim is to entertain and explore hypotheses and plausible connections
between the effective teacher education principles and the affordances, limitations and
practice of remote and blended teacher education.

Our opening observation is that remote and blended teacher education is a broad
church. The accounts of many of our review studies tell us something about a program,
but not about the modality in general. As discussed above, there is huge variation in
practice and the technologies employed with each mode, and the apparent quality in their
implementation. Reflecting this, and also our response to it, is a comment from Dede et al.
(2016) [53] in relation to technology:

“When compared to context, goals, or pedagogical design, technology is arguably
the least important component of a learning environment. That being said, the
affordances of different technologies enable new variations and forms of orga-
nizing activity. There are activities which are much easier to do with particular
technologies when they are used well.”

(Dede et al., 2016, p. 36) [53]

Therefore, we think there is currently great value in reviewing modes and technologies
of teacher education in relation to and while not losing sight of teacher education principles,
not least because of the possibilities and potential for missteps of the rapidly developing
potential for remote and blended teacher education being opened up by technological
development and circumstance (including the present COVID-19 pandemic). The reviews
we have examined reveal a landscape which is ‘a divided, unsettled, and challenging
space with pockets of acceptance, but characterized by epistemological and pedagogical
questions, doubts, and uneasiness’ (Dyment and Downing, 2020, p. 327, commenting on
online/blended ITE but in our view more widely applicable) [11].

While one modality may not be necessarily superior to others and the implementation
is as important as the design, the affordances and limitations of the modes do seem
to vary. Indeed, the fact that many programs are combining modes and approaches is
often in deliberate recognition of the strengths and weaknesses of each (Elliot, 2017) [27].
There is, therefore, value in attempting to grasp these. We continue this discussion in
connection with specific teacher education principles and perspectives presented in the
review introduction (Sections 1.2 and 1.3). To ease this discussion, the principles have
been grouped with each other and related CPDL, leadership of CPDL and ITE principles
connected where possible. While there is obviously no perfect grouping and delineation
possible, these do bring together some connected considerations pertaining to teacher
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education modality for pre-service teachers, teachers and leaders for a more focused
discussion.

4.1. Pupil Orientation

Perhaps surprisingly, there is very little focus on pupil outcomes in the teacher educa-
tion online/blended literature, much of which is focused on changes in teacher practices or
thinking and/or teacher perceptions on and experiences of new ways of learning; this is
especially true for the initial teacher education literature (Dyment and Downing, 2020) [11].
This can also be seen in our searches: when we screened 989 papers using full-texts 749
(over 75%) were excluded from the review as they reported no empirical data on pupil
outcomes arising from the teacher education of any kind. This runs counter to the finding
in the effective teacher education literature (e.g., see Cordingley et al., 2015) [18] that the
organization of CPDL around teachers’ aspirations for pupils and how teaching practices
affect learners and learning was the only common feature of all effective CPDL. It is there-
fore a concern that such a large proportion of pieces describing and evaluating teacher
education programs paid such little attention to what, if any, benefits and impacts there
were for pupils.

For an example of a programme where a pupil orientation was evident, we can return
to the previously discussed ‘Just-in-time” Advanced Placement Teacher Community (APTC)
reported in Dede et al. (2016, Chapter 6) [53]. The programme platform was structured
around a ‘Prepare, Share, Compare’ pattern, linked to the “Active Physics’ curriculum
and its associated textbook and typical teaching structure. On the prepare portion of the
platform (see p. 162 for further details) teachers could access videos, lesson plans and
were provided with information on the science content and common misconceptions etc.;
Share was designed to allow teachers to share experiences, ask questions and receive
responses from other members of the community in relation to content, pedagogy (and
pedagogical content knowledge); on the Compare section, and pertinent here, is the space
and expectation for teachers to use pupil data from quizzes to discuss their impact on
pupils and inform their future instruction. The detailed discussion of the Compare feature
is particularly relevant to this section. This feature allows the participants to examine
the progress and scores of their own students with those of other teachers, as well as
explore why the differences may have arisen, why students may have been drawn to
incorrect answers, and use the data to improve their practice. These characteristics are
unique to his forum and are not replicable in classic forms of PD as there is usually a delay
between the classroom activities and the analysis (Levy, Eisenkraft and Fields, in Dede
et al.,, 2016) [53]. It is noted that this collaborative approach was adapted from the Japanese
practice of Lesson Study, but the online format enables wider engagement in a “real-time,
just-in-time context” (Levy, Eisenkraft and Fields, in Dede et al., 2016, p. 174-175) [53].
We are also reminded of the previously mentioned discussion of video observation in
relation to cognitive science principles in (Jamil and Hamre, 2018) [51], who describe the
analysis of classroom observations to ‘make an honest appraisal of the consequences of
these interactions for [the] students’ (Jamil and Hamre, 2018, p. 229) [51].

A pupil orientation goes beyond including some consideration of pupil outcomes
(e.g., via for example analysis of pupil work or assessments during initial planning or
following a lesson observation). Having a pupil orientation is to use aspirations for pupil
experience and outcomes as a way of focusing and making coherent, all aspects of the
teacher education activities, whether one is designing a curriculum, developing questioning
technique or learning about effective assessment. “How will children/young people benefit
from, react to, and/or experience this?” and, "How have children/young people benefited
from, reacted to, and/or experienced this?’ are the central, yet often neglected, questions at
the heart of all teacher education activity.

We now turn to the general question of which teacher education modes are a good ‘fit’
for achieving this feature of teacher education. The general principle of ‘distance to practice’
highlights that technology (and especially video) has the potential to bring classroom
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interactions into a teacher education space for examination, discussion and reflection,
without the expense of face-to-face observations (i.e., around release time) and the reliance
on memory—which will be most fresh immediately after the teaching and increasingly
distant as time passes. We note that in Levy et al. [53], ‘student results and memory of what
transpired in classes’ is the basis for discussion and practice development, whereas Jamil
and Hamre discuss ‘precise” and “specific’ interactions and their consequences. Remote
and blended modes provide—to a greater or lesser extent—a multimedia space to which
it is possible to bring rich practice and pupil outcome stimuli for detailed discussion;
some of these (e.g., planned seminars and platforms) tend to allow more structure (which
allows pupil orientation to be ‘built-in’); whereas for others (and especially informal online
professional learning communities), it may be difficult to ensure a pupil orientation.

Overall, we judge that there are no modes within our framework for which it is not
possible to include substantial consideration of pupil outcomes, and many which have
advantages (such as cost and ability to create a larger community) when compared to face-
to-face methods. Discussion of pupil outcomes is made easier when student assessments
or artefacts (e.g., pupil work) as stimulus material and classroom video are built into the
teacher education to make links between teaching and learning.

4.2. Collaboration and Support

A common characteristic of teacher education is collaboration. Being supportive
of collaboration is one the elements of effective professional development identified in
Darling-Hammond et al. (2017) [21], who explain that:

“High-quality PD creates space for teachers to share ideas and collaborate in their
learning, often in job-embedded contexts. By working collaboratively, teachers
can create communities that positively change the culture and instruction of their
entire grade level, department, school and/or district.”

(Darling-Hammond et al., 2017, p.v.) [21]

With this principle and others, it is important not to take the simplistic interpretation
that its mere presence will make for effective CPDL, or indeed that it is either a necessary
or sufficient condition for effective CPDL. A pupil orientation (see previous) provides
the most concrete example of another factor that may or may not be evident within
collaborative activity. That is, collaboration can be a superficial ‘sharing of best practice’
or a rich exchange orientated towards how pupils are responding to teaching practices
and curriculum, examining theory and practice side-by-side through iterative classroom

‘experiments’, and that is sensitive to participants’ level of experience (cf. the other teacher

education principles). It is not the presence of collaboration per se that matters; it is the who,
what, where, why and how of it, and how it aligns to the other effective teacher education
principles (and especially pupil orientation) which requires consideration.

Putting the detail of what constitutes effective teacher education aside, the focus
here is on the ‘fit’ of particular principles with remote and blended modes of teacher
education, and what new affordances, limitations and considerations come to light when
putting teacher education principles and what we know about remote and blended teacher
education modes side by side.

4.2.1. Presence, Participation and Facilitation

A concept that appears often in the literature we have reviewed is that of ‘presence’, its
importance and the potential difficulties of achieving it remotely. Elliott (2017, p. 118) [27]
argues that PLCs (‘Communities of Inquiry” in their terms) provide a model for effective
practice across any online learning experience which includes ‘social presence’. Eliot also
discusses ‘cognitive presence’, and ‘teaching presence’ (p. 118), which refer respectively to
how learners interact with the content in the environment, and the instructional design
and delivery within the course. Surrette and Johnson’s 2015 [63] meta-analysis suggests
that it is possible to achieve all of these within an online space. Their analysis of 20 empiri-
cal studies (ranging from single-case qualitative studies to randomised controlled trials)
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indicated that ‘online PD that facilitated opportunities for collective participation enabled
the teachers to (a) experience a high level of social connection with their peers, (b) engage
in multiple opportunities to reflect on their teacher practice and the practice of their peers,
(c) share knowledge and experiences with peers, and (d) increase their knowledge and
understanding of unique instructional strategies’ (Surrette and Johnson, 2015, p. 266) [63].
Similarly, there are examples (e.g., Lin, 2008, in Keengwe and Kang, 2013, p. 487) [64,65] of
students feeling a sense of ‘connection and active participation through online discussion’
even within a text-only format of an online discussion board. In some cases, interactions
being online and/or asynchronous even has advantages for participation, including less
confident students being “able to take the time to compose a response’ and participation
being less tied to geography and timings of face-to-face interactions.

While high “presence” appears to be possible, it also seems to need careful consider-
ation when designing remote and blended teacher education. High participant attrition
seems to be a general issue for online modes of delivery (e.g., see Goldenberg et al.,
2014) [66] as well as the issue of non- or highly-passive participation (Keengwe and Kang,
2013) [64], with interactions being overly tutor-initiated and student responses limited in
number or depth (Lantz-Andersson et al., 2018, p. 309) [59]. The inherent limitation of all
non-face-to-face interaction, as Quinn et al. (2019, p. 410) [16] explain, is that ‘in online
settings, the capacity to read body language and facial expression is limited, especially if
communication is primarily through text, which challenges the intimacy and immediacy
required for social presence (Tu and Mclsaac 2002)" [67]. This sense of connection with
present, responsive others is not always achieved, as the teacher quotation in Owston et al.
(2008) [55] vividly captures:

“The one thing I found about [the online discussions] was thatI get all these ideas
and I do some writing and stuff and then press the button and it goes. Mentally
it goes out there somewhere. I don’t know does anyone see it? No response: does
anyone care?”

(Owston et al., 2008, p. 207) [55]

Also, often linked to discussions of presence, participation and responsiveness is the
question of instructor and facilitation roles for online courses. Many pieces discuss the roles
and values of facilitators to support discussion and collaboration. Dede et al. (2016) [53]
devote a chapter (10) to the role and ‘importance of moderators” within online STEM CPD,
they describe their roles in online communities as being to: ‘facilitate organization, wel-
come newcomers, encourage contributions, support top contributors, foster commitment,
address problems and model good behavior” (p. 274). Expectations around participation,
and preconceptions about these, seem to vary with teacher education modes as well as
potentially being influenced by facilitators and formal or informal rules and etiquettes.
Common rules relate to the expected frequency of contributing to fora and the need to
respect the opinions and ideas of others (Keengwe and Kang, 2013) [64]. As with presence
above, active participation is something often discussed and sometimes, but not always
achieved in practice (Keengwe and Kang, 2013, p. 488) [64].

Getting the balance right between coordinated and /or mandated activity and sponta-
neous participation seems to be a common consideration in the literature. Lantz-Andersson
et al. (2018, p. 310) [59] discuss how informally-developed online communities include a

‘majority of participants that observed, without making any visible contribution (so-called

lurkers).” And, at the other extreme, that the most active communities can often encroach
on teachers’ free time and leave many ‘feeling ‘overwhelmed’ by the regular flow of infor-
mation’. Whether or not this balance is well struck and /or whether communities are more
formal or informal, as per Dede et al. (2016) [53], Lantz-Andersson et al. found moderators
had a key role:

“Clearly no online community is ever spontaneous and an entirely un-organized
‘bottom up” affair. In the studies on formally-organized online teacher communi-
ties, clear forms of leadership are seen as an implicit aspect of the institutional
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setup. However, even the most informally developed communities being studied
were also found to depend on the sustained efforts of moderators ... In this
sense, the apparent difficulty of controlling and planning the activities of all
members in large online-groups challenges the extent to which opportunities
exist for fostering active participation (cf., Macia & Garcia, 2016) [58].”

(Lantz-Andersson et al., 2018, pp. 311-312) [59]

4.2.2. Community Formation

A theme within the teacher education principles relating to collaboration is the value of
forming a professional learning community and working to orient teachers, and especially
pre-service teachers, to participate within it. As touched on above, it is possible to wrap
community elements around other (including more individualistic) teacher education
approaches. Much attention is paid to culture and community development in the literature
and reviews generally paint a positive picture of the potential to achieve this in online
spaces. This can be seen in relation to online professional learning communities in Lantz-
Andersson et al. (2018, p. 310) [59] where communities with a ‘friendly, participatory
culture” are supportive of experimentation, risk taking and searching discussion and
feedback. This culture can take time to develop (as discussed in relation to video sharing
and discussion in Perry et al., 2020) [35]. It is a relatively widespread view that community
building and functioning benefits from (a) there being an ‘established history of sharing
and working together” outside of the program (Seddon et al., 2012, p. 436) [30] and
(b) there being face-to-face sessions which take place prior to or in between online activity
(i.e., within a blended format) (Seddon et al., 2012; Owston et al., 2008; Matzat, 2013;
Keengwe and Kang, 2013) [30,55,64,68]. Face-to-face experience was considered by many
as the ‘glue’ that creates a community, and increases rates of participation in subsequent
online interaction (e.g., see Owston et al., 2008, p. 207) [55]. It is also worth noting that
online spaces are discussed both as a hindrance for community development (as above)
and as a benefit: Seddon et al. (2012, p. 435) [30] relate Beatty and Allix’s (2005) [68]
description of the potential advantages WebEx video conferencing technology in terms
of its ability to ‘transcend space and time’, sustaining a larger group, and providing the
ability to catch up on earlier content.

Opverall, our reviews suggest that collaboration, including (emotional and pedagogical)
support and belonging within professional learning communities is both possible and
evident in remote and blended modes of teacher education, both formal or informal (but
see Lantz-Andersson et al., 2018) [59], and for both novice and established teachers (Lantz-
Andersson et al., 2018; Surrette and Johnson, 2015) [59,63]. The question is whether it is
designed effectively to compensate for the lack of face-to-face interaction and as an intrinsic
and important, structured element of the CPD that aligns with and realizes other principles
of effective CPD.

4.3. Diagnostics, Differentiation and Teacher Starting Points

How can we “differentiate” teacher education for teachers and their starting points?
In relation to CPD more generally, we know for example that mentoring programs are
particularly effective for providing personalized, targeted support and instruction and
this can improve retention rates for early-career teachers (Fletcher-Wood and Zuccollo,
2020) [3]. To what extent are teacher diagnostics and differentiation possible within remote
teacher education?

Modes that are built around the teacher education participants, such as mentoring
or teacher-led discussion groups, lend themselves to diagnostics and differentiation in
relation to teacher staring points. Similarly, where leaders and initial teacher educators can
meaningfully guide and contribute to the teacher education, this allows the wider picture of
a teacher’s professional growth to be brought into focus and can manage overload, enabling
teacher educators and leaders to focus in on fundamental points. Here we return to issues
from previous sub-sections around (a) programme structure and its links to ownership
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and participation and (b) the ability to use video and/or multimedia to bring classroom
practice and pupil outcomes to light within the teacher education space. Trade-offs are
apparent in relation to content, structure and assessment:

Content—the greater range of content available, the more tailored it can be to support
individual teacher needs; but with more content comes a greater risk of overload and
difficulties supporting participants to focus in on and discuss fundamentals. Perhaps the
most extreme examples here are the large resource bases/repositories and informal, open
networks such as twitter communities. While we may find that there is ‘something for
everyone’, including particularly specialist and specific content to be found—many (and
particularly pre-service teachers) may feel overloaded, and content may not be accom-
panied with instruction (to help the teacher navigate and identify the key pedagogical
features of the resource) nor opportunity to discuss these with others. Moreover, and
again returning to the example of the APTC, the Share and Compare sections of the on-
line programme were deliberately not pre-populated by instructors. There are benefits
in terms of both ownership and depth of thinking of creating and developing ideas, re-
sources and communities—or contextualising more generic content for one’s own subject
(Cordingley et al., 2018) [19] as compared to being met with ‘off-the-shelf” content for
all needs and pre-existing communities into which teachers must orientate and establish
themselves.

Structure—The other point touched on in previous sections (e.g., Jamil and Hamre,
2018; Owston et al., 2008; Dede et al., 2016, Chapter 6) [51,53,55] is the use of structure
to ‘build-in’ effective teacher education principles, including in this case opportunities
for diagnostics (such as initial needs assessments, or implementation planning processes).
Like with content, too much structure—particularly when used to maintain focus and
mandate content (as opposed to design principles)—can reduce opportunities to tailor
teacher education according to teachers’ aspirations and starting points. Examples include
self-study courses with set content. Similarly, our experience of MOOC:s is that many
have set content structured into weeks or modules, and provided by instructors, which
are then ‘softened’ by the presence of community building features such as discussion
boards. Equally, there are advantages to greater levels of structure, especially for initial
teacher education, where it is possible to curate, sequence and ensure coverage of a core
curriculum.

Assessment—Looking at the literature, great claims are made about the potential for
personalized learning via technology in teacher education and education more generally.
A widely advocated variant of this idea is that a combination of learning analytics (from
simple scores to analysis through artificial intelligence and machine learning) and ‘micro-
credentials’ or units can make even the most structured and content-heavy programs highly
accessible and differentiated for individual needs. Dede et al. (2016) [53], for example
discuss the use of micro-credentials in the form of “digital badges”:

“A unique feature of digital badges is that they can easily be shared or aggregated,
much like a professional portfolio, and the evidence behind the badge, since it
is often also digital, can be examined to verify the value of the badge ... Tech-
nologies such as badges and analytics can help teachers map their personalized
learning pathways, identify their progress along them and point to appropriate
resources to support needed next steps.”

(Dede et al. 2016) [53] (pp. 44—45)

There are several points within this general description: first, that micro-structures
and credentials may allow more bespoke teacher education activity, perhaps at a cost of
collaboration and guided support. Second, that multimedia technology can be used to
connect and make accessible evidence relating to the learning to foster discussion and/or as
a summative assessment. Third, micro-structures may indulge the concept of gamification.
This is not something we discuss at any length here, but note that points, badges, levels
and leader-boards are becoming ubiquitous features of many online spaces and are widely
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held to be beneficial features of learning design to encourage engagement and performance
(Subhash and Cudney, 2018) [69].

A point raised in Qian et al. (2018) [70] worth noting here—one to which we return in
relation to our discussion of curriculum and expertise below—is that the starting points
of teachers in relation to subject knowledge and experiences within a topic area can in-
fluence their engagement with PD. Qian et al. (2018, p. 164) [70] found that novice, but
subject-specialist teachers focused on material to develop their pedagogical content knowl-
edge (PCK), non-subject-specialists focused on the content knowledge, and experience
teachers were less likely to engage, believing that they had little need for the PD. This is
an interesting point of contact between this section on differentiation for teachers, earlier
discussions about the need for more experienced teachers to dial into and re-examine their
extensive (and often tacit) expertise and experience, and the need for careful consideration
of curriculum and employment of expertise.

One final point to note regarding teacher starting points not encountered within face-
to-face teacher education is that teachers may be at different starting points with regards to
their attitudes towards, experience of and skill with using technology and/or conducting
teacher education remotely. This is born out in the available evidence around teacher
satisfaction with online teacher education:

“Research indicates that course management systems are effective for those
familiar with technology, but that user satisfaction diminishes as user familiarity
with the technology declines.”

(Elliot 2017, p. 121) [27] (Taylor, 2011; Tella, 2011; Thomas, 2010) [71-73]

4.4. Theory and Practice, Experimentation and Contextualisation

The next principle of effective teacher education relates to connecting theory with prac-
tice, and the reflection, and practical ‘experimentation’ that is needed to achieve this. This
is often described in terms of active and contextualized learning (e.g., Darling-Hammond,
2017, p. v—vi) [21]. Again, rather than the details of this, our concern is the extent to which
this can take place through remote or blended teacher education approaches. While the
focus has been more on reflections than iterative development of practice as part of or
alongside teacher education, the literature was broadly positive (Surrette and Johnson,
2015, p. 264; Lantz-Andersson’s et al., 2018) [59,63]. Lantz-Andersson’s et al. (2018) [59]
review of formal and informal professional learning groups for example identifies numer-
ous examples of groups that fostered reflection on practice. In some cases, it was felt that
writing (rather than saying) responses ‘was also seen to stimulate forms of reflection and
self-analysis not evident in face-to-face meetings (Unwin, 2015) [74]’ (p. 308). Moreover,
links were found between online and face-to-face interaction for communities that had
both an online and physical presence:

“For teachers working together in the same schools, increased visibility of col-
leagues’ beliefs, thoughts, problems and evolving practices online created entry
points for subsequent face-to-face dialogue.”

(Lantz-Andersson et al., 2018, p. 308) [59]

Picking up themes noted in our earlier sections, Surrette and Johnson (2015) [63] found
studies noting the benefits of being able to ‘rewind and review the video and record more
complete and accurate comments than is possible during real-time observations’ (West et al.,
2009, p. 384, quoted in Surrette and Johnson, 2015, p. 263) [63,75]. Using video, there is also
a greater opportunity to conduct the reflections and discussions collaboratively, drawing
on a greater number of examples (Perry et al., 2020) [35]. Other authors such as Keengwe
and Kang (2013) [64] conclude that technological tools are important for integrating online
and face-to-face learning and supporting learning to be put into practice, and also—as
above—discuss the value of using technology to allow teachers to ‘actively participate,
communicate, and create their own materials’ (p. 488). Tools discussed in the studies used
by Keengwe and Kang (2013) [64] include multimedia CD-ROM, ‘blackboard’, web-based

279



Educ. Sci. 2021, 11, 453

models and sites, wikis, online discussion and lectures, interactive white boards and Ning,
a community building platform. We are also reminded of discussions of tools for teachers
in Timperley et al. (2007) [76] and of ‘smart tools” in Robinson et al. (2007) [77].

A key idea here is that (a) to combine theory and discussion, expert models of practice,
and one’s own practice requires focus and experimentation over time (see points around
duration, below) and (b) sustaining this within teacher education benefits from artefacts,
tools and technologies that bring practice and pupil learning (see pupil orientation section)
together and across classroom and professional education spaces. This is as true for face-
to-face as online/remote teacher education and, arguably, the latter has the affordance of
a greater range of technology at one’s fingertips to be able to achieve this. Related, and
discussed further in the section below about sustained activity, is that the asynchronous
teacher education approaches and content allows professional learning to run alongside
and shape to classroom activity over time. Returning to the point made above, there
is no guarantee that these exchanges lead to deep and critical reflection and discussion
and—alongside the positive examples noted above—reviews provide numerous counter-
examples:

“While these benefits were mostly intrapersonal in nature, studies did note a lack
of critical discussion in the exchanges between teachers (e.g., Chen et al., 2009;
Donnelly, 2010; Jarosewich et al., 2010; Prestridge, 2009) [78-81]. For example,
participants were found to seldom challenge peers or engage in higher levels
of analysis or reflection. When reviewing teachers’ interactions in discussion
forums, for example, the vast majority of responses to others’ comments were
found to be supportive without addressing the content of the course or furthering
the discussion (Jarosewich et al., 2010) [80]”

(Lantz-Andersson et al., 2018, p. 308) [59]

4.5. Curriculum and Specialist Expertise

Here we consider a set of issues around how easy it is to incorporate expertise and
create and sequence curriculum content within remote and blended teacher learning.
When considering initial teacher education specifically, greater attention is required to
the foundational curriculum and whether this ‘covers’ the fundamental skills and knowl-
edge for teaching within the chosen subject area and educational context, as well as
meets statutory duties, thereby providing a strong basis for ongoing early-career devel-
opment and beyond. Moreover, there is a need to develop subject knowledge, which
varies considerably by subject area and by phase (e.g., primary and secondary phases)
(Cordingley et al., 2018, p. 19) [19]. Bringing this to our central question: to what extent is a
subject-specific curriculum incorporating expert content and support possible in remote
and blended modes of teacher education? Several responses to this question are apparent
in the literature: first, authors note that online modes and technology can be used to
bring together larger groups, which are more likely to incorporate and/or find it more
economical to draw on specialist expertise (including top scientists, public figures and
outstanding educational leaders and practitioners etc.), as well as develop subject-specific
content. With larger-group modes such as MOOC:s this is further accentuated, although
Dede et al. (2016) [53] note that for MOOCs, splitting up by subject specialism sometimes
reduces opportunities for cross-pollination of ideas and connection, which can come by
splitting large groups by roles, interests and geography (e.g., when trying to establish a
blended community in a local area). At the extreme, as they suggest, it is possible and, in
many ways, beneficial to make group splits even more arbitrary, splitting by the first letter
of the participant’s city for example.

Overall, there seems to be a strong case that online teacher education, particularly
when built around platforms and/or resource bases, and a strong curriculum content
offer with specialist input is eminently possible, and indeed has many advantages over
exclusively face-to-face approaches (including the ability of teachers to locate specific
(e.g., ‘just-in-time’) content, fitted to their needs, and work through and engage with it
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individually or collectively in their own time. This connects to the above discussion around
content and structure for differentiation, also to connecting theory and practice in their
classroom. This is a familiar theme, which is echoed, as elsewhere, when our reviews come
to consider curriculum content in online or blended teacher education, with both positive
and negative examples discussed, such as points from Surrette and Johnson (2015, pp. 262,
264, 266) [63] about content that is ‘disconnected with their classroom practices’” or ‘are not
aligned with district and state standards and assessments’.

4.6. Duration and Organization

The final teacher education principle addressed in this section is the value of ap-
proaches that are sustained over time and thereby enable fulfilment of earlier principles
around meaningful connections with classroom practice and the need to gradually in-
corporate new thinking and practices into teaching repertoires. We hasten to add, how-
ever, that there are examples of more short-term teacher education programs, which
when well-targeted and tightly specified can have significant and lasting impact (see
Lauer et al., 2014, for a review focused on this specific question) [82]. Be that as it may, effec-
tive teacher education typically is sustained over time and establishes a rhythm of activities
that give teachers time to practice, reflect on and embed techniques in their classrooms
(Cordingley et al., 2015; Darling-Hammond, 2017) [18,21].

We note that the additional flexibility around timings (including remote and asyn-
chronous participation) afforded in remote and blended learning approaches, combined
with the use of technology and pedagogical/reflection ‘smart’ tools (see earlier) is a sup-
portive factor for practicably sustaining teacher education over time. In this section, now
this has been noted, we move on to discuss the question of flexibility versus structure for
remote and blended teacher education design. Often the structure for professional learning
is provided by a school curriculum, such as the AP Physics programme discussed above,
or (and especially in the context of initial teacher education) a set of teacher standards
(Elliott, 2017) [27]. There is an extended discussion of ‘flexible design’ for remote initial
teacher education in Burns (2011, p. 138-139) [10], and how this can be accompanied with
‘flexible delivery’, where instructors look to tailor the programme to learner needs (see
discussion of differentiation, above). Flexibility is frequently linked with convenience
and the ability to tailor learning to meet individual teacher needs. For programs tightly
structured around particular curricula, along with the benefits discussed above in terms
of just-in-time” learning came practical problems of timing. As discussed in Owston et al.
(2008) [55], teachers were often not teaching the same topics at the same time and a degree
of alteration to teachers’ plans was needed to fit in and align activity. As a general rule,
flexibility around timings and online approaches helps teachers fit learning around their
professional commitments and school timetables, avoid the need to use weekend days for
group activity and better fit with personal circumstances. The only negative point in this
area that we found in reviews was the concern in Lantz-Andersson et al. (2018, p. 312) [59]
that “flexibility also introduced a risk of ‘never-ending’ engagement, and online profes-
sional learning encroaching into teachers’ non-work time and becoming an additional
source of over-work’.

5. Review of Empirical Evidence

Question 3 (Q3). What empirical evidence is available that supports, refutes and/or refines our
understanding of effective remote or blended teacher education (as per Question 2)?

a.  Which forms or practices are identified as more/less effective?
b.  What are the common features of effective approaches?

This section reports results from 24 empirical studies that met our inclusion criteria.
The first 19 present empirical results (including evidence of impact or otherwise on pupils)
of remote and/or blended teacher education programs. The final 5 include considera-
tion of more than one mode (remote, blended and/or face to face) and thereby enable a
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form of comparison between modes. We summarize these 24 pieces within three broad
groups. We also summarize results in relevant sections from one recent systematic review
(Snell et al., 2019) [28], which presents a systematic review of ‘technology-mediated lan-
guage and literacy PD models’ for teachers of early years (reception/kindergarten and
pre-school) children. This review focused on random or quasi-randomized experimental
studies, finding 11 in total.

5.1. The Efficacy of Remote and Blended Teacher Education

There are a group of studies that have evaluated remote or blended teacher education
programs, measuring impacts on teachers and students. They are reviewed in this section.
These do not seek to compare modality; indeed, for some, the fact that a remote or blended
mode is used is incidental and raised only in specific results or discussion points. The
studies reviewed below, provide us with some of examples of remote or blended programs
that have been evaluated, and evidence of varying quality about whether they work or not.

5.1.1. Coaching and Mentoring Interventions

The evidence base for blended or remote coaching/mentoring of teachers was limited,;
however, there were a few high-quality, highly relevant studies. Allen et al. (2015) [83]
present a study based on a stratified randomized controlled trial of the My Teaching Partner—
Secondary (MTP-S) program, a web-mediated coaching program involving 86 secondary
school teachers and 1194 secondary students. The program was conducted over 2 years
involving 12 coaching cycles, where coaches selected extracts from the teachers’ own
lessons that they had videoed for the teachers to reflect on their pedagogical practices
before discussing by telephone (Allen et al. 2015) [83]. Students’ scores on the Virginia
state standardized tests rose significantly (Effect Size = 0.48) compared to controls.

In contrast, Kraft and Hill (2020) [84] reported on a web-based coaching programme
designed to improve teaching of mathematics in relation to a Mathematic Quality of Instruc-
tion (MQI) framework using a ‘MQI Coaching’ model involving ‘Cycles’ of coaching using
the MQI framework. The MQI is a well-validated instrument which provides a theory of
action for the programme and a measure of specific aspects of teaching to target:

“A central element of our theory of action was that if teachers could learn to
analyze instruction using the MQI’s items and practice descriptors, they would
(a) use more of the practices contained in those items and (b) strengthen the
quality of these practices as implemented in their classrooms.”

(Kraft and Hill, 2020. p. 5) [84]

The program involved 142 elementary and middle school teachers from 51 schools,
supported by 24 expert MQI coaches (all with experience with the MQI, as classroom
teachers and/or instructional coaches). Their randomized field trail indeed showed im-
proved teaching using the MQI instrument and a higher likelihood of teacher retention for
teaching maths, and in particular teaching maths in a grade (year group) with a high-stakes
maths examination. Student gains (as effect sizes) however were estimated to be minimal,
with estimated effects of 0.00 (2 dp) on state tests, and 0.07 on a Measures of Academic
Progress (MAP) test, neither of which were statistically significant. There were not clear
reasons why student gains were not achieved/evidenced: the authors suggest issues of
low statistical power, issues with standardized tests capturing all student learning and/or
lack of program efficacy.

Snell et al. (2019) [28], the systematic review included in this section, reviewed
evidence for various professional development programmes in language and literacy for
teachers in early years settings. There were several areas of reporting:

e ’‘Remote, non-live, asynchronous coaching’—this included further studies of the My
Teaching Partner (MTP) programme (as per Allen et al., 2015, above) [83]. Results
were mixed, with Pianta et al. (2017) [85] and Mashburn et al. (2010) [86] finding
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mixed results on student learning outcomes, and Early et al. (2017) [87] not finding an
impact on language or literacy outcomes.

e ’‘Remote live coaching’ programmes, finding only one effective trial: Vernon-Feagans
etal. (2015, 2013) [88,89] used remote live coaching with webcams and found effect
sizes around 0.5 for four measures of reading ability for early years. Note that these
studies also included other interventions, such as online materials and even a 3-day
workshop for this last study.

e ‘Enhancing’ Tech PD with in-person coaching’, where Landry et al. (2009) [90] found
that in-person coaching i.e., a blended approach improved pre-school children’s
reading skills with effect sizes around 0.2 (CIRCLE study). But Jackson et al. (2006) [91]
found mixed effects.

Our final study in this section is Rosenberg et al. (2020) [92], who reported on individ-
ual coaching for paraprofessionals (teaching assistants) about self-advocacy for students
with disabilities. An initial 45-min individual teaching session was followed by distance
bug-in-ear (BIE) coaching via the Zoom platform. They report improved student behavior
but there were just four adult-student pairs and no controls. Nonetheless, it is interesting
to note the study’s use of advancing technology in the form of video conferencing and
‘bug-in-ear’ coaching tools.

5.1.2. Mixed Component Interventions

Having looked at mentoring and coaching interventions separately, we now turn our
attention to other programs, noting the variety of approaches in use. The following studies
are mostly reporting programs that combine instructional content and sessions, which
deliver this with wrap-around teacher discussion and/or implementation tasks to promote
application to classrooms. Given the relative small number of studies, we provide a short
narrative summary of each study, providing an italicized summary of the main finding for
each.

Ascetta, Harn & Duran (2019) [93] reported on a brief (4-6 weeks, <1 h per week) on-
line program that focused on: (a) teachers’ self-monitoring and goal setting;
and (b) language enhancement strategies to use in practice. They were interested in
the impact of the type of feedback strategies used with the teachers, who were then ran-
domly assigned to the type of feedback they received across the intervention: performance
or self-report.

Finding: Regardless of feedback condition, all participating teachers increased their
frequency of language enhancement strategy use, and all children had enhanced vocabulary
skills performance.

Dash et al. (2012) [94] examined the impact of participation in online PD on 5th grade
mathematics teaching. The PD consisted of 1 course per semester over three semesters,
equating to approximately 70 h work per teacher. The delivery was asynchronous, with
trained facilitators to monitor the completion of activities. It utilized a learning community
model including readings, web-based resources, interactive on and offline activities, video,
and peer-to-peer discussions. Teachers were required to implement a final project in their
classrooms.

Finding: Participants in the PD scored significantly higher overall for pedagogical
content knowledge than teachers in the control group and had greater gains in scores for
overall pedagogical practices. However, no significant differences in changes in students’
maths achievement were identified.

Our next study is Fishman et al., (2014b) [95] who report results from a survey of
6796 (Advanced Placement Curriculum) Biology teachers, which are matched to subsequent
student scores. Teachers were provided with ‘a range of professional development (PD)
options, from week-long summer workshops to short face-to-face (FtF) courses, online
self-paced courses, downloadable resources, and online peer-learning communities” and
‘two high-quality PD offerings from outside providers included in this study.” (p. 3) There
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are limitations in methodology, including the inevitable self-selection in the extent to which
teachers engage with the professional development and also complete the survey.

Finding: Overall, they find (p. 15) that ‘some of the patterns of PD selected by teachers
were predictive of student outcomes on the AP Biology exam, although effect sizes were
small’.

Frumin et al. (2018) [61] undertook a 5-year longitudinal study of the participation
of US high school science teachers in an online teacher community supporting curricu-
lum change. The study focused on teachers’ patterns of usage, the impact of usage on
the performance of their students, and how the PLC might harmonize with established
programmes of PD.

Finding: a clear association was found between teachers’ participation and higher
student examination scores, though causality could not be assumed. Interestingly, the
frequency and duration of participation did not have a clear association with test scores.
This project built on the earlier study by Fishman et al. (2014b) [95], as immediately above.

Goldenberg et al. (2014) [66] note the challenge of convening and supporting role-alike
groups of teachers to provide specific training. They implemented a randomized control
trial that focused on PD for Biology teachers to improve content knowledge, pedagogical
knowledge and use of digital media in teaching. Teaching High School Biology was a fully
online programme that included 4 sessions on teaching genetics and evolution using digital
resources and inquiry-based approaches, utilizing readings, video clips, notebook work,
discussion boards, and assignments.

Finding: The study found significant teacher knowledge increases despite high (50%)
teacher attrition rates, albeit no effect on student outcomes—perhaps because of difficulties
measuring pupil outcomes from inquiry-based learning.

Griffin et al. (2018) [96] studied 32 elementary maths teachers for children with
disabilities in the US participating in a PD programme called Prime Online. This consisted
of 35 Moodle modules over 12 months with clear taught content, plus online discussions
etc. with a focus on teacher beliefs (about maths teaching, students with disabilities and
teacher inquiry) and teachers’ mathematical knowledge.

Finding: Positive teacher impacts were found, but there was no impact on the students.
There were no control conditions, and it is not clear which aspects of the programme were
beneficial.

Steve Shaha has been involved in several related studies in this section. Shaha and
Ellsworth (2013) [97] compared comparative gains (from one year to the next) in mathe-
matics and reading standardized assessments for school with teachers with high levels of
engagement with PD 360, which ‘“offers a large library of expert-produced training videos,
powerful support tools and resources, and an online professional learning community
of nearly one million educators’ (p. 176). 169 schools were selected and compared with
average gains for their Districts.

Finding: Students in these schools experienced 18.9% increases in mathematics scores
versus 4.2% for their districts, and 15.3% increases in reading versus 2.5% for their districts.
Shaha, Glassett and Copas (2015b) [98] showed that these gains were further extended with
an additional follow-up year. Similarly, Shaha, Glassett, Ellsworth (2015d) [99] suggest
the greater the number of years of high participation in the programme, the bigger the
effect (also see Shaha et al., 2015a; 2015¢; 2016) [100-102]. With all of these studies, without
randomization to receive the program, these gains may reflect teacher self-selection into
their degree of engagement with the programs and/or general school characteristics rather
than PD 360 per se.

Walker et al. (2012) [103] looked at 2 designs for online PD to help teachers learn
to create online activities for students. One focused solely on technology skills to design
student activities using online resources, while the other coupled technology skills with
learning to design PBL activities for their students using online resources. The quasi-
experimental study involved 36 mathematics and science junior high school teachers
(51 initially signed up) and 1247 students over a sustained period of 3 months.
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Finding: Both designs showed significant gains in ‘self-reported knowledge, skills,
and technology integration’ for teachers. There were also ‘self-reported gains in behaviour,
knowledge, and attitudes’ for all students, though those taught by PBL teachers scored
greater gains on behavior and knowledge. PBL teachers had larger gains in PBL knowledge
and use than the tech-only teachers. Limitations included the fact that teachers selected
the class to administer the student survey; students may have provided socially desirable
responses and there was potential for pre-existing differences between treatment groups,
such as prior exposure to PBL.

The final study reported in this sub-section is Weschke, Barclay & Vandersall (2011) [104],
who undertook a small-scale study of 31 elementary teachers who completed a fully online
master’s programme focused on pedagogy and literacy matched with a comparative sample
of 39 teachers with an existing masters level qualification who did not complete the online
programme. The study looked at the impacts on oral reading fluency of students as a
measure of efficacy by undertaking 3828 student observations. It was an attempt to establish
the impact on the education community of a high demand and fully online programme.

Finding: Hierarchical linear modelling was used to understand the longitudinal effects
of teachers on student learning. The findings indicated a significant positive effect of the
online program on student achievement. However, the results were not constant across
different elementary grades. The study suggests more research needs to be conducted on
why student outcomes resulting from online PD vary according to age and stage.

5.1.3. Interventions for Student Behaviour

There were two studies that focused on student behavior that met our general eli-
gibility criteria, but these are different in kind to other studies, so are not reported here
(Marquez et al., (2016); Hoffman et al., 2020).

5.2. Comparing the Effectiveness of Teacher Education Modes

In this section we review five studies, a meta-analysis (Hill et al., 2020) [5] and a
systematic review (Snell et al., 2019), all of which present results that allow comparison of
the effectiveness of teacher education modes or combinations of them.

An early study in this area is Fisher et al. (2010) [105] who compare a virtual workshop
with an actual workshop, both focused on developing a Concept Mastery Routine (CMR).
The study recruited 59 certified teachers and randomly allocated them to one of the
two groups. The virtual workshop (VW) made use of a school’s computer ‘lab” and a
multimedia software programme. The face-to-face session (the ‘actual workshop’—AW)
in the classroom was set up with 25 to 30 seats in rows. To ensure comparability in other
respects, both VW and AW had an instructor’s computer, data projector, a screen and
whiteboards; the AW translated this material into PowerPoints and other documents, and
made use of the video clips form the multi-media CD in the session.

Finding: Comparisons of pre and post test data show that there is no difference in
student tests of concept knowledge between the students of teachers who participated in
the face to face or virtual PD, although teachers expressed slightly more satisfaction from
face-to-face PD.

Another early study, one that received considerable attention in the literature (see
discussion section) is Fishman et al. (2013) [106]. This was a randomized experiment
involving a total of 49 teachers that explicitly set out to compare online and face to face
professional development. The PD aims to prepare high school teachers to implement a
year-long environmental science curriculum, increasing the probability that curriculum
enactment is consistent with original design and outcomes. Teachers either received a
week-long (48 h) course spread over 6 days, consisting of face-to-face workshop sessions
or an online alternative ‘to be completed by teachers asynchronously at their own pace’,
consisting of a series of ‘short courses with a facilitator guiding teachers and answering
questions as they worked through the materials’ (pp. 429-430).
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Finding: Fishman et al. (2013) [106] find increases in subject knowledge for both online
and face-to-face groups, with little difference in the gains between the two (controlling for
pre-test scores) and no differences between the conditions in relation to a range of teacher
attitudinal measures. In relation to student outcomes on an environmental science scale,
the students of teachers in the online condition improved by just over half a standard
deviation, the students in the face-to-face condition, one smaller than half a standard
deviation, but the difference between these was not statistically significant. One especially
notably finding within the study was the lack of a relationship between ‘contact hours” and
student performance in the online condition.

“Because we found no relationship between amount of time teachers spent on
online PD and our outcome measure, we conclude that teachers who completed
online PD more rapidly required less time to benefit from materials. Online PD
does not have to be ‘one size fits all” in terms of participation.”

(Fishman et al., 2013, p. 435) [106]

The next study we examine is Rock (2017) [107]. This doctoral thesis presents results
retrospectively comparing student assessment scores for students of teachers who partic-
ipated in online or face to face state-grant-funded professional development. The study
looks at whether the mode of PD delivery was associated with student outcomes of pupils
taught by the sample of 216 elementary teachers and 216 high school teachers. In overview,
105 of these teachers engaged in F2F PD and 327 took part in online sessions.

Finding: The results found no statistically significant difference between the two
modes of PD in terms of student impact, concluding that, ‘when the content of profes-
sional development is comparable, the form of professional development and the level of
instruction have minimal effect on student learning outcomes.” (p. 186)

Webb, Nickerson and Bush (2017) [108] present comparative analysis of student survey
responses (1 = 4832) between teachers (1 = 75, K-12) who undertook different modes of
professional development in the context of a computer science (game design) curriculum.

Finding: There were very little difference across the survey items when comparing
students of teachers who received professional development in different modes. The
authors do make a helpful distinction between Massive, Open, Online Courses (MOOCsS)
and managed online PD with smaller groups. They state that their completion rate (60%) is
higher than that found in typical MOOCs and accredit this to the ability to develop a sense
of community and provide facilitator support in smaller groups.

The final individual study reported in this section is Russell et al. (2009) [109]. The
study compared the effects of a professional development course for teachers of maths
in grades one to five in an online and a face-to-face format. Participants were randomly
assigned to one of the conditions, both delivered over the same eight-week period (see
Russell et al., 2009, pp. 74-75, for further details of the intervention) [109].

Finding: Using a range of data sources, the authors find that, ‘both formats of the
course showed significant impacts on teachers” mathematical understanding, pedagogical
beliefs, and instructional practices’ (p. 71). Student outcome data were minimal, although
enough to meet our eligibility criteria, and were only collected through a student survey.
This student survey asked about instructional practices of the teachers and their quality;
no statistically significant differences were found between online and face-to-face groups.

Finally, we review results from Hill et al.’s (2020) [5] meta-analysis of STEM PD
and Snell et al. (2019) [28]. We only provide a single result from Hill et al. (2020) [5]
as the report is focused on CPD in general—but this result is a significant one. They
present meta-analysis of the effect of STEM professional learning programs according
to various PD characteristics relating to its development, type, focus and—pertinent for
our review—format. Regarding the latter, standardized effects from a total of 95 studies
of professional development (including six which provided curriculum materials) were
summarised in terms of the average percentile rank for intervention students compared to
control/comparison students in the 50th percentile.
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Finding: Their results on program format, looking across the 95 studies within the
meta-analysis suggest that ‘Any Online PD’ (i.e., not entirely face-to-face) tends to have
positive, but lower effects than other formats, with about half the overall increase (see
Hill et al., 2020, Figure 4, p. 54) [5]. Whether this is reflective of the quality of the online
programs or is something related to the mode per se is difficult to determine from this brief
and ‘high-level’ view meta-analysis. A fair comparison between modes would deliver the
same content through more than one mode, rather than programs that ‘naturally’ do or do
not include an online element (which may be of a different nature or quality for reasons
other than the mode).

Finally, we examine the systematic review reported in Snell et al. (2019) [28]. This
reviewed evidence for various professional development programs in language and literacy
for teachers in early years settings. They report studies from across our remote and blended
approaches (Q1, above). Here we focus only on results that compare CPD modes or
difference remote and blended approaches.

Finding: In overview, Snell et al. (2019) [28] conclude their review as follows:

“These results also showed that Tech PD programs can be as effective as in-person
PD programs, with effect sizes in the moderate to large range for impacts on
teaching practices (i.e., Cohen’s d > 0.5) and in the small to moderate range
for impacts on student learning (i.e., Cohen’s d = 0.2-0.5). These studies may
also suggest that the PD content was well developed and tested and that the
technology was successfully used as method of dissemination ... In most of the
Tech PD studies, not all measured outcomes showed positive results. Sometimes
the effects were similar between in-person PD and Tech PD, and sometimes this
similarity was reflected in null effects for either condition.”

(Smell etal., 2019, p. 216) [28]

6. Conclusions
6.1. Main Findings and Contributions of This Review

In each of the sections above, we have summarized and drawn conclusions about the
main findings arising from our analysis. Here we consider the more general question of
whether remote and online teacher education can be considered to be effective, based on
theory and evidence, and—if so—in what respects it is likely to be superior or inferior to
face-to-face teacher education. Given the limited robust evidence to base this answer on
(see Seciton 5), our conclusion is inevitably only tentative and general. We also, therefore,
briefly comment on our present understanding, in terms of theory and evidence, of effective
remote and blended teacher education.

Question 4 (Q4). Implications and Unknowns—What, if any, general principles for effective
online or blended teacher education are evident?

a. What does the evidence suggest about the relative effectiveness of teacher education
modalities (including in comparison with the face-to-face mode)?
b.  What are the main areas of uncertainty and gaps in our present understanding?

6.2. Relative Effectiveness of Teacher Education Modality

Remote and blended teacher education is a relatively new field of practice and study.
There are few studies that enable firm conclusions to be drawn on the relative effectiveness
of modes and approaches. We therefore return to our discussion of the question itself that
we began near the opening of the Approaches and Limitations (Q2) section, where we
asked whether the focus should be on the ‘medium’ (i.e., the mode and approaches to
remote and blended teacher education) or the ‘message’ (i.e., the quality of the teacher
education itself with respect to research-informed principles). We concluded that—while
there is value in examining the former (especially given recent technological advances and
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the present circumstances surrounding the COVID-19 pandemic), we must not lose sight
of the latter.

Having now reviewed the literature and evidence, we believe that this position still
stands. We also note a similar reticence to draw conclusions about modes per se—given
too little systematic testing and the large variation in the nature and quality of remote and
blended programs—is also evident in the literature:

“We do not believe that the PD described in this study, whether online or face-
to-face, is representative of all PD. Yet there is a tendency, especially among
educational decision makers, to treat ‘online” PD as if it represents a particular
approach, rather than a delivery vehicle. There is a need for studies that examine
many different designs for PD: ‘online” and ‘face-to-face’ are no more descriptive
in the end than ‘workshop” in terms of understanding the nature of the teaching
and learning activities contained within the PD.”

(Fishman et al., 2013, p. 436) [106]

We agree. While we hold that there is value in examining ‘delivery vehicles” and their
respective affordances and limitations, it is likely—especially when considering blended
or multi-approach teacher education and the growing ubiquity of technology (especially
video for conferencing and lesson observation)—that differences in medium will not be
the main consideration for teacher education quality: programs will tend towards a blend
of media and approaches and their distinguishing quality factors will relate to teacher
education principles and whether these have been achieved rather than the mode.

That said, let us address the question nonetheless: what does the evidence suggest
about the relative effectiveness of teacher education modes? The few studies we have to
go on (i.e., which allow fair comparison between similar content in different modes or
combination of approaches) suggest that there is little difference in effectiveness (Fisher
et al., 2010; Fishman et al., 2013; Rock, 2017; Webb et al., 2017; Russell et al., 2009) [105-109].
This includes studies presenting results from randomized experimental designs assessing
impact on teachers’ student’s attainment (Fisher et al., 2010; Fishman et al., 2013) [105,106].
In the closest systematic review to our own, focused on language and literacy PD in
the early years, Snell et al. (2019, p. 216) [28] conclude ‘that Tech PD programs can be
as effective as in-person PD programs’. There are tantalizing findings about combining
components such as coaching and mentoring with video lesson observations, curriculum
materials and/or CPD—but with such a limited evidence base, drawing conclusions would
be over-reaching.

6.3. Design Principles for Teacher Education Modality

Anticipating limitations in the evidence, our approach has included more theory-rich
and exploratory sections where we have drawn on reviews and selected empirical pieces to
explore what effective remote and blended teacher education might look like in terms of its
use of technology and learning design. As we first noted in the introduction, back in 2014,
researchers (e.g., see Fishman et al., 2014a; Moon et al., 2014) [15,95] were in agreement that
the field would benefit from scholarship that leads to ‘research-based design principles
to guide the ongoing development, implementation, and evaluation efforts in online PD’.
Six years on, we have been able to report on a larger, but still limited literature. Even in
the most highly researched areas, such as around professional learning communities (see
Lantz-Andersson et al., 2018) [59], more research is needed. A similar appraisal of the
literature on online ITE is provided by Dyment and Downing (2020) [11], as follows:

w“

. the present research base is fragmented and consists of disparate and
unrelated studies that rarely cross reference each other. Given that no particular
author is dominating the publishing landscape for ITE, we suspect that, for
most authors, these articles represent scholarship of their own teaching and
learning, as they report through scholarly publications on a particular innovation
or trend in their practice. We do not wish to be overly critical of this fragmented
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approach to research; we feel confident that these studies would nevertheless
have had a small sphere of influence on the practices of the teacher educators who
performed the research, also on their local colleagues and, hopefully, other readers
of the journal ... We believe that there is an urgent need for a more strategic,
cohesive, and collaborative approach to researching online ITE. Researchers must
be encouraged to work together to establish a shared research agenda that tackles
the “harder-to-reach’ variety of research questions. This will require leadership,
coordination, and collaboration. If successful, this would allow interdisciplinary
teams, with diverse research experience and cross-cultural expertise, to develop
broader and more relevant insights than is possible when individual researchers
simply profile their own ‘innovation’—again and again ... ”

(Dyment and Downing, 2020, p. 329-330) [11]

There were, however, notable exceptions: we did find strong examples which provide
the rigorous evidence and theoretical depth needed for progress, including Surrette and
Johnson's (2015) [63] meta-analysis which concludes favorably about the question of
whether online environments have the ability to facilitate key professional development
principles; Dyment and Downing’s (2020) [11] systematic review of the literature on online
ITE; the systematic review from Snell et al. (2019) [28] identifying 11 experimental or
quasi-experimental studies; and well-designed evaluation studies including Kraft and Hill
(2020) [84] and Allen et al. (2015) [83]; and several other pieces which we discussed in
previous sections. It is on such reviews and studies that conclusions about effectiveness
can start to be founded. We hope we have added to this through our blend of theory
application, review synthesis and systematic evidence assessment.

The affordances and limitations section is replete with principles and considerations
for the design of remote and blended teacher education. This, however, is almost exclu-
sively based on perspectives from across the literature coupled with interpretations of
our own, which enjoy varying levels of evidential support—support that becomes more
tenuous as one takes the principle further from the study context and focus from which
it originated. Of particular concern when it comes to evidential support was the lack of
studies that reported student outcomes (in any form whatsoever). Given that a pupil orien-
tation is a feature of effective professional learning, this lack of attention to how teacher
education affects pupils impairs our ability to assess both process and impact of teacher
education programmes. Evaluating the impact of teacher education on pupils is central to
establishing evidence-based principles for effective policy, programmes and practice.

The set of principles, affordances and limitations described in this report, therefore,
can be seen as both a statement from the literature of working principles for online or blended
teacher education design at the same time as a set of hypotheses and research questions that
are yet to be established and need to be tested and developed through teacher education
research and practice. So, while many plausible principles are apparent, we simply do
not have firm evidence back these up at present. However, we do think that the literature
suggests that remote and blended teacher education show considerable promise; that they
have distinct advantages and disadvantages relative to solely face-to-face approaches; and
that they already are and are likely to increasingly become important parts of the teacher
education landscape.
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Appendix A. Search Term Record

Database Search String/Details Results
(TI = (teach* OR educat* OR profession*) AND AB = (educat*OR learn* OR
CPD OR train* OR develop*) AND TI = (review OR “meta-analysis” OR
Web of Science synthesis OR Evaluation OR Trial OR Impact OR effect) AND AB = (modality 3314 initial
OR mode OR online OR “face-to-face” OR blended OR remote OR virtual OR 1400 after exclusion by

(10 collections)

distance)) AND LANGUAGE: (English) Indexes = SCI-EXPANDED, SSCI,
A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-EXPANDED, IC
Timespan = 2005-2020

WoS categories

TI: (teach* OR educat* OR profession*)
AND TTI: (educat* OR learn* OR CPD OR train* OR develop*)
AND TI: (modality OR mode OR online OR “face-to-face” OR blended OR

© di::l?;:;t see remote OR virtual OR distance) 3638 results
record) AND AB: (review OR “meta-analysis” OR synthesis OR Evaluation OR Trial
OR Impact OR effect)
Language: English
Date: 2010 onwards
Supplementary Searches
allintitle: (teacher OR educator OR practitioner) (modality OR mode OR online 6390 results
Google Scholar OR “face-to-face” OR blended OR remote OR virtual OR distance) (Limited to first 1000
Date: 2005+ results)
allintitle: (teacher OR educator OR practitioner) (modality OR mode OR online 24 results
Google Scholar OR “face-to-face” OR blended OR remote OR virtual OR distance) (trial OR (19 retrieved)
RCT OR random OR experiment OR randomised OR quasi-experiment)
, R - 839 results
Google Scholar Pearl growing’ using citation data for 15 relevant papers (64 retrieved)
Title, Keywords or Abstract contains: 193 results

Ingenta Connect

teacher AND (development OR learning OR training) AND (modality OR
mode OR online OR “face to face” OR blended OR remote OR virtual OR
distance) AND (review OR “meta-analysis” OR synthesis OR Evaluation OR
Trial OR Impact OR effect)

(Initial screening on
title—26 met criteria,
24 items retrieved)

JSTOR

((tiz((teach* OR educat* OR profession*)) AND ti:((educat* OR learn* OR CPD
OR train* OR develop*))) AND ti:((modality OR mode OR online OR
“face-to-face” OR blended OR remote OR virtual OR distance)))
Subject: Education
Date: 2010 onwards

214 results
(Initial screening on
title—17 results
selected; 16 results
retrieved)
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Appendix B. Inclusion and Exclusion Criteria

Area Include/Exclude When Applied?
Date Include—Studies conducted in or after 2005 Searching
Learners Include—All age 3-18 (Inc. SEN and mainstream) Screening title and abstract

Teacher learning focus

Include—Substantial focus on teacher learning and/or improving
pupil outcomes via teacher learning. There must be a teacher
learning element.

Include—Teachers defined as all subjects, all career states (qualified,
unqualified), all statuses (including teaching assistants).

Screening title and abstract

Non-face-to-face
element

Include—All empirical and theoretical pieces which present findings
about a mode of teacher learning other than face-to-face. This can be
a trial of an online or blended CPD programme. It would ideally
include a comparison of face-to-face and another mode of teacher
learning (but an evaluation of a single remote or blended mode is
acceptable).

Also Include—Reviews, meta-analyses or reports—if they are focused
on effective CPDL or ITE and have potential implications (either due
to sub-results or by inference from principles) for remote or blended
teacher education.

Screening full text

Pupil outcomes

Include—All studies included in the main review must present some
empirical evidence about the impact of the teacher learning on pupil
outcomes. This is to be interpreted broadly and can include, e.g.,
classroom observations or other data collections reporting pupil
behaviours, perspectives and/or learning outcomes.

Screening full text

Appendix C. Record of Search Results and Screening

Search Databases

Web of Science
Proquest
Google Scholar
Google Scholar
Goole Scholar (pearl)
Ingenta Connect
JSTOR
Other Additions
Total Records

1400

3638

1000
24
839

193 7354 records, 5 databases, dozens of collections

214
46
7354
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Exclusion
No No
Before  Not Not  Remote  Dupli- Pupil Pre- Inac- Not Total Retained
3-18 TD PD Ele- cate Out- 2005 cessible  English Exc
ment come
After round
1—title 7354 5638 5638 1716
Screenmg
After round
2—title and 1716 160 515 52 727 989
abstract
After round
3—full text 989 28 50 32 45 749 5 4 3 916 73
Late
En-
tries
Re;‘:;‘(’;;“d 25 6 6 3 22
Empirical
Stgdies 2 2 2 1 %
Background
and%Nider 2 4 4 0 »
Total 65
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Abstract: It is widely believed that the teacher is one of the most important factors influencing
a student’s success at school. In many countries, teachers’ salaries and promotion prospects are
determined by their students’ performance. Value-added models (VAMs) are increasingly used to
measure teacher effectiveness to reward or penalize teachers. The aim of this paper is to examine
the relationship between teacher effectiveness and student academic performance, controlling for
other contextual factors, such as student and school characteristics. The data are based on 7543 Grade
8 students matched with 230 teachers from one province in Turkey. To test how much progress in
student academic achievement can be attributed to a teacher, a series of regression analyses were
run including contextual predictors at the student, school and teacher/classroom level. The results
show that approximately half of the differences in students” math test scores can be explained by
their prior attainment alone (47%). Other factors, such as teacher and school characteristics explain
very little the variance in students’ test scores once the prior attainment is taken into account. This
suggests that teachers add little to students’ later performance. The implication, therefore, is that any
intervention to improve students’ achievement should be introduced much earlier in their school life.
However, this does not mean that teachers are not important. Teachers are key to schools and student
learning, even if they are not differentially effective from each other in the local (or any) school system.
Therefore, systems that attempt to differentiate “effective” from “ineffective” teachers may not be fair
to some teachers.

Keywords: value-added model; teacher performance evaluation; teacher accountability; effectiveness;
contextual predictors

1. Introduction

With growing interest in identifying and improving student achievement through large-scale
assessments, several researchers have conducted a considerable number of studies to uncover the
factors that influence student academic performance. The common consensus is that of school-related
factors, it is teachers that are the most significant [1-3]. Accordingly, politicians have tended to develop
educational policies that consider schools and teachers responsible for the performance of pupils.
One of the key concerns of decisionmakers is to ensure that effective teachers are hired in classrooms
and, similarly, parents also desire their children to be enrolled in the best schools and be taught by
well qualified teachers. There is, therefore, a need for a performance appraisal framework that can
evaluate the role of teachers in achieving student targeted success. While it is accepted that evaluating
teacher performance is beneficial in enhancing teacher development and student outcomes, it is a
complex process and there is no perfect measure [4]. Since longitudinal student achievement results
have become readily accessible, academics and decisionmakers have considered alternative measures
that focus upon the students’ achievement growth rather than the percentage of students in the class or
the school reaching a threshold value determined by teacher and school effectiveness indicators.

Since teachers’ performance results are heavily influenced by the context of students and other
factors that are beyond the control of teachers [5], value-added models that take into account the
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cumulative nature of students’ learning and that allow students’ progress over time to be monitored,
have been recently favored. Value-added models (VAMs) are statistical approaches used to estimate
the effectiveness of individual teachers and schools by employing students’ longitudinal test scores
(and some covariates). While a variety of value-added models, with their own specific advantages
and drawbacks, have been implemented to estimate an individual teacher’s contribution to student
attainment, the fundamental concept behind all VAMs is to determine the changes in the students’
school achievement over the years. In all student standardized assessment-based VAMs, a particular
teacher’s performance is statistically estimated using the test scores of their students by subject and
grade. Changes in student achievement in tests performed for at least two consecutive years are then
attributed to teacher effects. Since students can be taught by different teachers, it is difficult to say if
any improvement in student test scores is the result of any particular teacher’s effort. However, by
using student test scores for the same teacher for multiple years, as in this current study, it can be
ensured that the effects (if any) can be attributed to the teacher. In the VAM concept, teacher effect has
a special meaning that relates to evaluating the discrepancies between expected and observed student
test scores [3,6].

VAMs are one of the most contentious and critical matters for education policy in the assessment
of teacher performance. Theoretically, VAMs separate a particular teacher’s contribution to the
achievement of students from other factors that are beyond the control of the teacher. These include
student characteristics, school and classroom characteristics and students’ prior year test scores. On the
basis of such performance evaluations, high-stakes decisions regarding teachers’ professional careers
are made, such as pay rises, promotions, or even the loss of a job. The VAM score estimates how much
a teacher has contributed to enhancing their students’ performance. Based on this score, the teacher is
ranked by how much difference he/she makes in their students’ achieved test scores compared to their
predicted scores. Such a ranking is often used to reward or penalize teachers. However, the premise of
this effectiveness evaluation has been found to be flawed by many educators [7-9]. For example, VAMs
assume that students are randomly assigned to teachers, which is rarely the case in reality. Nonrandom
assignment of teachers to students can bias the estimate of teacher effects [10]. Other studies argue
that standardized student achievements alone are not a sufficiently reliable metric to establish the link
between student learning and what teachers do. The Economic Policy Institute (EPI) recommend that
standardized academic performance be considered as just one factor among many factors, for a more
accurate understanding of the actual teaching performance of teachers in the classroom [11]. Despite
these concerns, several scholars have come up with different models, each trying to overcome the
limitations of the others.

Nevertheless, the literature agrees that lagged test scores may provide a better measure of VAM
estimates. Hu [12] recorded that on average, 57% and 59% of the changes in student math and reading
test scores can be explained by the closest lagged score in the related subjects, respectively. Similarly,
Kersting et al. [6] found that just one test score from a previous year explained 68% of the variation
in the students” actual scores. In accordance with the scope of this study, Rothstein [13] analyzed
the impact of variables on the value-added estimates through modifying the models’ R-squared by
employing 28 contextual variables, such as ethnicity, sex, free/reduced lunch status, parental education,
etc. The integration of the 28 variables into the equations contributed to changes of 0.05 and 0.01 in R?
depending on the model to which they were applied. While existing literature suggests that lagged
scores may be a better measure in explaining the variation in a student’s actual test score [1,14-18],
there is no consensus regarding the association between contextual predictors, such as observable
student, teacher, classroom and school characteristics and student outcomes.

Although Alban [14] and Gagnon [15] report that adding student-level variables in the estimates
improves predictability, most studies suggest that the influence of variables at the student level
employed in the equations is negligible [6,12,19-23]. Gagnon [15] analyzed the use of different
predictors at the student level in the value-added teacher effectiveness estimates, including lagged
scores, poverty, ethnicity, sex, English as a second language, disability status, attendance and suspension.
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The results show that the previous test scores in the third through to the seventh grade explain roughly
76% of the variance in test scores in the eighth grade. The researcher concluded that the lagged test
scores are better predictors of potential achievement. Other student factors employed in the equations,
except ethnicity, are shown to be significant predictors. Hu [12], on the other hand, used up to three
years of pupil test scores in math and reading, as well as student demographic characteristics, such
as sex, race, language learner status, gifted and disability status, and class size and found that the
inclusion of all variables explained only 2% of the variance in the students” actual test scores.

Other studies looked at the use of teacher-level predictors in value-added estimates. These
studies show a positive relationship between the teacher variables, such as Grand Point Average
(GPA) score [24], permanent contract [25], being certified [26] and their prior year performance [27].
Conversely, some studies have suggested little or no advantage in using teacher-/classroom-level
variables [18,28-30]. For instance, Leigh [31] examined the impact of teacher characteristics, such as
gender, age, experience and DETA rating score (The Queensland Department of Education, Training
and the Arts), on the teacher effectiveness estimates in terms of changes in the R-squared values of
the models. Student achievement gains were regressed on the teacher characteristics, and it was
found that the explained variance in the achievement gain, employing all teacher characteristics, never
exceeded 1%.

In line with the scope of the study, the literature reviewed also focused on school-related variables.
This revealed that adding school-level predictors makes little difference to the teacher value-added
effectiveness estimates [18,24,32,33], except for one study suggesting that including the percentage
of students receiving special education services at the school level in the estimates has a benefit [14].
To determine the important variables in the teacher value-added effectiveness estimates, Alban [14]
employed a range of student-, teacher- and school-related variables, including sex, ethnicity, prior
attainment, language learner status, teaching experience, highest qualification held, the socio-economic
level of the school and the proportion of students receiving special education services. The study
found that prior success is the only significant variable for each estimate, followed by gender and the
percentage of students receiving special services at school.

In light of the findings of the existing literature, the aim of this study is to examine the contribution
of contextual predictors and observable student, teacher/classroom and school characteristics, on
teacher effectiveness estimates calculated by a value-added model.

The following research questions were addressed:

1.  To what extent can the value-added estimates for mathematics teachers be explained by student
characteristics, other than prior attainment?

2. To what extent can the value-added estimates for mathematics teachers be explained by school
characteristics, over and above student characteristics?

3. To what extent can the value-added estimates for mathematics teachers be explained by
teacher/classroom characteristics, over and above student and school characteristics?

2. Materials and Methods

2.1. Participants

The research involved 8th grade mathematics teachers. The participants of this study were 230
mathematics teachers from 145 secondary schools and their 7543 students in 8th grade during the
2016-2017 school year in the Samsun Provincial Directory of National Education, Turkey. Students that
could be academically tracked from Grades 6 to 8 (Key stage 3-Years 7 to 9) were the target population
in this study. However, as with most longitudinal studies, the inclusion of each lagged test score in the
study results in a loss in the study population. The main reasons for these losses may be that, during
the testing time, students did not take the test, or they moved away from the province. In a target
population for which 8th grade test scores are available, the average loss of employing one previous
year’s test score was approximately five percent.
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2.2. Data

To conduct value-added teacher performance estimates, it is essential that student data can be
linked to teacher data longitudinally [34,35]. The research employed the longitudinal data from
schools in Samsun province, Turkey, to examine the contribution of a range of contextual variables at
student, teacher/classroom and school levels on maths teacher effectiveness estimates. The Samsun
Provincial Directory of National Education has been running the “Step by Step Achievement” project
(SBSA) since 2015 [36] and the exam scores from 2016-2017 in maths were used as outcome variables.
All the SBSA exam scores over the years, students’ background information, their school and class
information (i.e., teacher’s name) are stored electronically in the Samsun Provincial Directorate of
National Education’s private electronic systems. The longitudinal test scores of all 8th grade students
registered on the system were downloaded and these data were then merged with other student-level
data, including their names, unique school number, gender and language learner status.

Since the SBSA did not contain teacher-/classroom-level data, these were obtained from each of the
schools via the Provincial Directorate. The teacher/classroom information included gender, classroom
size, number of years of teaching experience, number of years teaching in the current school, teaching
appointment field, teachers” major degree subject and their highest level of qualification and its field.

School-level data were obtained from the Ministry of National Education’s official website [37].
A list of all secondary schools was first downloaded from the website of Samsun Provincial Directory
of National Education [38]. Only schools that were included in the project were retained. School-level
data included school type (private or state-funded), school category (general, regional boarding or
vocational secondary school), location (urban, suburban or rural) and school service scores. After all
three data files were merged to maintain confidentiality, participants’ identities were removed from the
data set and identification numbers were assigned to each student, teacher, school and school location.

Data used in the study included student longitudinal achievement data, spanning up to three
consecutive years, students’ characteristics, teacher/classroom background information and school
information. Table 1 summarizes the outcome variables and independent student, teacher/classroom
and school-level variables included in this study.

Table 1. Summary statistics for data used in value-added estimates.

Mean SD
Outcome variable
Math test score in Grade 8 9.18 4.348
Independent Variables
Panel A: Student characteristics
Female 48.3%
Language Learner 0.2%
Math test score in Grade 7 (t-1) 9.52 4.888
N (student) 7543
Panel B: Teacher/Classroom characteristics
Female 53.5%
Class size 22.93 5.702
Percentage of female students in class 0.48 0.177
Total teaching experience 10.13 5.363
Experience in the current school 3.330 2.232
Graduation field (whether related to math?) 98.8%
Appointment field (whether related to math?) 99.8%
Having master or higher degree 2.9%
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Table 1. Cont.

Mean SD
Related to math 57.9%
Field of master’s (or higher) degree Not related to math 17.6%
Unknown 24.45
Class average test score in Grade 7 9.48 2.715
Class average test score in Grade 6 8.66 2.290
N (teacher) 230
Panel C: School characteristics
General 84.3%
Categories Regional Boarding 3.5%
Vocational 12.2%
Service score (1-highest, 6-lowest score) 2.01 1.433
Rural 17.9%
Location Suburban 19.8%
Urban 62.3%
School average test score in Grade 7 9.48 2.193
School average test score in Grade 6 8.67 1.823
N (school) 145

2.3. Data Analysis

The study analyzed the contribution of various contextual variables at student, teacher/classroom
and school levels on teacher effectiveness estimates obtained by VAM. The multiple linear regression
analysis was performed using the forward-selection approach to assess the contribution of each
of the contextual variables to the value-added estimates of mathematics teachers. By using the
forward-selection approach, significant changes to the model-fit can be checked by including new
predictor(s) in contrast with the model employed in the previous step.

In RQ1, the basic model was generated using just one prior achievement score (t-1) and then
student characteristics (gender and language learner status) were added to the next stage in order
to figure out how much change exists in the model-fit when utilizing the student characteristics.
The highest R-squared value can be generated if all of the predictors are used in the model, so both
gender and language learner identity variables were added to the basic model with the enter method,
and the highest R-squared value that can be obtained in RQ1 was found. Finally, the same student
characteristics were again added to the basic model using the forward-selection method. Once a model
with the largest R-squared value (determined by enter method) was proposed, the model(s) to be
suggested in the next step(s) (if any) was ignored in order to include only variables with a predictive
impact on the estimates. The variables excluded from predictions, because they have no predictive
ability, or are too small to be considered in this research question, will also not be included in the
analysis of next two research questions.

Similarly, in RQ2, to determine which school characteristics make a worthwhile contribution to
mathematics teachers’ value-added estimates, the model obtained in research question 1 was used as
the baseline model in this research question. The same steps were followed to create the final model in
research question 2. For the last stage of this study, RQ3 was built on the model derived from RQ2, to
which student and teacher-/classroom-level predictors were added. Unlike with the other previous
two research questions, before conducting the regression analyses, the presence of any relationship
between the teacher/classroom characteristics and the mathematics teachers’ value-added effectiveness
scores was checked. For this, individual student residual scores (the difference between predicted
and actual attainment level), obtained through the final model proposed in RQ2, were aggregated
at the teacher level. The mean of the residuals at the teacher level was attributed to a teacher’s
individual value-added effectiveness score. Then, the effectiveness scores were correlated with the
teacher/classroom characteristics. After the correlation statistics, the model generated in RQ2 was used
as the baseline model for this last research question to decide whether the characteristics of teacher
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and classroom contribute greatly to the value-added estimates of mathematics teachers. Then, the
ultimate regression model was created by pursuing the same steps in the previous research questions.

The p-value and confidence interval of statistical significance tests, such as the t-test or chi-square,
etc., are still widely reported in the social sciences, regardless of whether the data ensures the
assumptions required to use these statistics. As this current study involves a nonrandom sample from
the study population that also has missing data, the main assumption of reporting the p-value is not
met [39,40]. Therefore, as the key decision on analyzing the data, p-values of the significance tests used
are not reported in this study [41-45].

3. Results

The analyses were mainly centered on the consistency of teacher value-added effectiveness
estimates regarding model specifications. A series of analyses were conducted to answer each research
question. Models were created by excluding and/or including contextual variables at student, school
and teacher/classroom levels and changes in model fit were evaluated by checking changes in R? values
for each research question by conducting the forward-selection method.

3.1. Research Question 1: To What Extent Can the Value-Added Estimates for Mathematics Teachers Be
Explained by Student Characteristics, Other Than Prior Attainment?

The students” math test scores in Grade 8 were used as the outcome variable, while their gender,
language learner identity and seventh grade math test scores (prior attainment at Time 1) were
employed as predictors.

The baseline model indicates that the previous achievement score of students alone can explain
47% (R? = 0.470) of the variability in Grade 8 math test scores (Table 2). Adding other student
characteristics (gender and language status) to the baseline model using the enter method increased
the R? value of the new model to 0.471 (see in Appendix A). This increase infers that students’ gender
and their language status contribute 0.1% to explaining the variance in their current test scores. To find
out whether this minor change in the explanation of the variation in the result variable is due to both
of the two variables, or just one of them, another regression analysis was performed by employing
the forward method. The forward method suggested a model using the prior attainment and gender
variables with the largest R? values, which was the same as the highest R? value achievable with the
full model (0.471); therefore, the language learner identity variable was excluded from the final model
created using the student-level variables.

Table 2. Value-added estimates for mathematics teachers using student characteristics.

Model Predictors Used R-Squared (R?) Changes in R?
Baseline Model Prior attainment 0.470
Forward method
Model 1 Prior attainment 0.470 -
Prior attainment
Model 2 Gender 0471 0.001

Dependent Variable: 8th grade math test score.

3.2. Research Question 2: To What Extent Can the Value-Added Estimates for Mathematics Teachers Be
Explained by School Characteristics, over and above Student Characteristics?

In this research question, students’ eighth grade maths test scores were employed as the outcome
variable. Their seventh grade maths test scores, gender and five school-level variables: school categories
(general, regional boarding, vocational), service scores (1—highest, 6—lowest score), locations (rural,
suburban, urban), the school-level average maths test scores for seventh grade and school-level average
maths test scores for sixth grade were used as predictors in this research question.
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The final model created in the previous research question was used as a baseline model for this
research question, where the eighth grade students’ math test scores were regressed on students’ prior
attainment scores (t-1) and gender. All school-related variables were added to the baseline model of
RQ2 at the same time using the enter method to discover the highest R-squared value achievable at the
school level. Adding all school-level variables to the baseline model increased R-squared by 19 points
(R% = 0.490) (see in Appendix B). To minimize uncertainty and consider the variables that have a
predictive impact on estimates, it is important to find out whether the 19-point increase in R-squared of
the full model is due to the inclusion of all, or only some of the characteristics. Therefore, a regression
analysis using the forward-selection method was conducted using the same variables employed in
the full model. The forward method suggested a model with the largest R? value, which was the
same as the highest R? value achievable with the full model (R? = 0.490), where prior attainment,
school-level average test scores in Grades 6 and 7 and student gender variables were employed. School
categories, service scores and school location variables were excluded from the final model created for
this research question about math teachers’ value-added effectiveness estimates. These exclusions can
also be interpreted as giving no indication that the students’ current attainment in maths is linked to
the school service score, the school location and the type of school attended, once the prior attainment,
school-level average test scores in Grades 6 and 7 and student gender have been taken into account
(Table 3).

Table 3. Value-added estimates for mathematics teachers adding school characteristics.

Model Predictors Used R-Squared (R?) Changes in R?
R Prior attainment 0.471

Baseline Model Student gender

Forward method

Model 1 Prior attainment 0.470 —-0.001
Prior attainment

Model 2 6th grade average school test score 0.487 0.016
Prior attainment

Model 3 6th grade average school test score 0.018
7th grade average school test score 0.489

Prior attainment

6th grade average school test score

7th grade average school test score 0.490 0.019
Student gender

Model 4

Dependent Variable: 8th grade maths test score.

3.3. Research Question 3: To What Extent Can the Value-Added Estimates for Mathematics Teachers Be
Explained by Teacher/Classroom Characteristics, over and above Student and School Characteristics?

The research question focused on mathematics teachers’ value-added estimates regarding using
teacher/classroom characteristics, in addition to student- and school-level variables identified in
the previous research questions. Seven observable teacher characteristics were employed as the
teacher-/classroom-level predictors in this research question: gender, number of years of teaching
experience, number of years teaching in the current school, teachers’ major degree subject, teaching
assignment field and the highest level of qualification and field, in addition to four classroom-level
variables: class size, percentage of female students, and sixth and seventh grade classroom-level
average maths test scores.

To determine whether there is a relationship between the teacher/classroom characteristics
and teacher effectiveness scores, individual math teachers” value-added effectiveness scores were
estimated by aggregating each student’s residual scores (the difference between predicted and actual
attainment level) obtained through the final model proposed in RQ2 at the teacher level. Pearson’s
r coefficients show that there is no substantial association between the teacher effectiveness score
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and the teacher-/classroom-level continuous variables (see Table 4). There was barely an association
between class size and teacher VAM score and, surprisingly, bigger classes had slightly more “effective”
teachers (r = 0.079). Another interesting finding is that classes with a higher female student ratio are
taught by less effective mathematics teachers (r = —0.101). Experience, regardless of whether in total or
just in their current schools, has a negative link with their effectiveness scores, so more experienced
mathematics teachers tend to be assigned a lesser effectiveness score from value-added estimates.
Lastly, with very small correlation coefficients, unsurprisingly, a positive relationship appeared for
classroom-level prior attainment. However, the classroom average at a two lagged year (t-2, Grade 6)
was a better predictor for the effectiveness of maths teachers than the average score at the prior year
(t-1, Grade 7).

Table 4. Correlation between teacher/classroom characteristics and teacher value-added effectiveness.

Teacher/Classroom Characteristics Correlation Coefficient (r)
Class size 0.079
Percentage of female students —-0.101

Total teaching experience —-0.029
Experience in the current school -0.017
Classroom average test score in Grade 7 0.064
Classroom average test score in Grade 6 0.106

Similarly, Cohen’s effect sizes, shown in Table 5, were also calculated for each subcategory of
teacher characteristics variables. On average, the value-added scores of female maths teachers were
marginally worse than those of male teachers (d = —0.10). Moreover, teachers with a bachelor’s degree
in a field related to mathematics tend to have lower effectiveness scores, even if the effect size is
very fractional (d = —0.08). More interestingly, teachers who were first appointed as primary school
teachers, but later became maths teachers, have remarkably higher value-added effectiveness scores
than those appointed originally as mathematics teachers (d = —0.92). This result may be attributed
to the unbalanced subcategories in this variable, so this result needs to be confirmed with a variable
containing a balanced subcategorical distribution. Another interesting finding is that contrary to what
is believed, having a master’s degree does not contribute to the effectiveness estimates for mathematics
teachers, and math teachers with master’s degrees even had, on average, lower effectiveness scores
than those teachers with just a bachelor’s degree (d = —0.25). Finally, almost no link was found between
having a master’s degree in a math-related field and the VAM scores of mathematics teachers (d = 0.01).

Table 5. Comparison of means for teacher/classroom characteristics.

Category Yes No Cohen’s d
Gender (Female) -0.015 0.017 -0.10
Graduation field (related to math) —0.000 0.027 -0.08
Appointment field (related to math) -0.001 0.298 -0.92
Terminal degree (master or higher degree) —-0.080 0.002 —-0.25
Field of master’s degree

Related 0.003 -0.000 0.01
Not Related —-0.312 0.002 —-0.96
Unknown -0.109 0.001 -0.34

Overall standard deviation = 0.325.

After disclosing the association between teacher-/classroom-level characteristics and teacher VAM
scores, as for previous research questions, a best-fit regression model was created and had the highest
R-squared that can be obtained by using as few variables as possible.

The final model created in RQ2 was again used as a baseline model in this research question (see
Table 6). Using the enter method, all teacher-/classroom-related variables were added to this baseline
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model at the same time to discover the highest R-squared value achievable at teacher/classroom
levels. Adding all teacher-/classroom-level characteristics to the baseline model increased the variance
explained by 12 points (R? = 0.502). To include only variables that have predictive impacts on estimates,
another regression analysis was carried out with the forward method, employing the same predictors
used in the full model.

Table 6. Value-added estimates for mathematics teachers adding teacher/classroom characteristics.

Model Predictors Used R-Squared (R?) Changes in R?

Prior attainment 0.490
6th grade average school test score

7th grade average school test score

Student gender

Baseline Model

Forward method

Model 1 Prior attainment 0.470 -0.020
Prior attainment

6th grade average classroom test score 0.497 0.007
Prior attainment

Model 3 6th grade average classroom test score 7th 0.500 0.010
grade average classroom test score

Prior attainment

6th grade average classroom test score 7th

grade average classroom test score 0.501 0.011
Student gender

Prior attainment

6th grade average classroom test score 7th

Model 5 grade average classroom test score 0.501 0.011
Student gender

Class size

Prior attainment

6th grade average classroom test score 7th

grade average classroom test score 0.502 0.012
Student gender

Class size

Percentage of female students

Model 2

Model 4

Model 6

Dependent Variable: 8th grade maths test score.

The forward method proposed a model with the largest R? value achievable at teacher/classroom
levels (revealed by the full model), which includes students’ prior attainment scores (t-1), classroom-level
average test scores in Grades 6 and 7, student gender, class size and percentage of female students’
variables (R? = 0.502) (see Appendix C). School-level variables and sixth and seventh grade average
school test scores were included in the final model in RQ2. However, once the teacher/class
characteristics had been taken into account, these variables’ predictive power on value-added estimates
disappeared. Therefore, these variables were removed from the final model of this research question.
In addition, teacher gender, major degree subject, teaching field, number of years of teaching experience,
number of years teaching in the current school and highest level of qualification and field variables
were also excluded from the final model, as they did not contribute to the variance explained in the
students’ current test scores. Interestingly, these exclusions show that none of the teacher characteristics
are considerably related to the achievements of students, but all classroom characteristics are included
in the final model. Therefore, it can be interpreted that student achievement is more related to class
characteristics than the observable characteristics of the teacher.

The full list of standardized coefficients for the predictors employed in the final model were
also investigated (see Table 7). The overall conclusion is that when the hold of the other factors is
constant, there is the largest positive relationship between students’ prior mathematics attainment
and their recent mathematics outcomes; for each correct answer increase in the prior mathematics test
score, the number of the correct answers in the Grade 8 test increases by 0.615. The second largest
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relationship was found between the eighth grade maths score and the class average maths score at two
lagged years (t-2). For each correct answer increase in the sixth grade maths average classroom test
score, the recent maths attainment increases on average by 0.269. Interestingly, a negative relationship
was revealed between the nearest prior year’s classroom average (t-1) and the eighth grade math
scores. When the negative standardized coefficient accounts for each one point increase in the seventh
grade maths average classroom test score, the recent maths attainment decreases by 0.118, on average.
In the current maths test, it is expected that females would be 0.039 points higher than male students.
Another unexpected conclusion related to class size was that the standardized coeffect indicated that,
on average, larger classes were more successful in the eighth grade maths test. Finally, although female
students were, on average, more successful in the mathematics test in Grade 8, the classes with more
female students were less successful in the same test. For each increase in the percentage of female
students in the classroom, the number of correct answers in the eighth grade maths test decreases
by 0.024.

Table 7. Standardized regression coefficients for the variables used in the final model.

Variables Standardized Coefficient 3
Prior attainment (t-1) 0.615

6th grade average classroom test score 0.269

7th grade average classroom test score —-0.118

Student gender (female) 0.039

Class size 0.026
Percentage of female students —-0.024

R? = 0.502.

4. Discussion

A student’s academic achievement is linked with various student-related, teacher-/classroom-related
and school-related factors and in a growing number of studies there is a consensus that, among
school-related resources, the most crucial factor is teachers [1-3,46]. Consequently, the accountability of
teachers for students’ school achievement is among the educational issues on which policymakers and
researchers have recently focused.

However, teacher effectiveness is not an easy attribute to measure. Recently, measures of teacher
effectiveness have relied on more objective measures, such as student performance in high-stakes
tests. The use of student data in measuring teacher performance is one of the most controversial and
important issues of educational policy. Significant decisions affecting teachers” professional careers,
such as pay raises, promotions, or redundancies, are made based on such performance evaluations.
Schools and teachers are penalized and even shamed based on such measures. A well known example
of a teacher performance evaluation measure based on student achievement is that of value-added
models. VAMs, theoretically, isolate a particular teacher’s relative effectiveness on his/her students’
achievement from other factors outside the teacher’s control. These include student, school, teacher,
classroom characteristics and students’ prior year test scores. The main purpose of this study is to
examine the contribution of contextual predictors, such as observable student, teacher/classroom and
school characteristics to teacher value-added effectiveness estimates.

Consistent with the findings of the literature review, this study suggests that the strongest
student-related factor in explaining the variation in a student’s current test score is their nearest prior
attainment (math score at Grade 7). The results show that approximately half of the variance in
the students’ Grade 8 math test scores (47%) can be explained by their Grade 7 math results alone.
The literature in the review also agrees that the strongest contribution to value-added estimates is from
previous years’ test scores. For example, Hu [12] wrote that the nearest prior year’s achievement score
alone accounted for an average of 57% and 59% of the variance in students’ current achievements in
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math and reading, respectively, while Kersting et al. [6] found that 68% of the variance in the students
current scores was explained by controlling only test scores from one previous year.

Another conclusion reached in this study is that, in agreement with the literature, student gender
is not an important factor in explaining differences in the teacher effectiveness estimates. Similar to this
current study, Heistad [22] found that adding gender to a model that already controlled for students’
prior attainment and race increased the explanatory power by 0.1% to 0.4% depending on the testing
year. Tobe [26] excluded gender in the analyses as it did not make a statistically significant contribution
to explaining the variance in their model. This current study of teacher effectiveness estimates, which
employed data from Turkey, came to the same conclusion as the studies in the review—that is, that the
strongest predictor in explaining students’ test scores in the current year is their prior test scores, and a
student’s gender is not an important factor in the value-added teacher effectiveness estimates when
the prior attainment is controlled [12,13,21].

Adding the language learner identity variable (i.e., whether Turkish is a second language or not)
in value-added estimates also showed no impact on students’ test scores. This variable was therefore
removed from further analysis. This is likely because only a very small proportion (0.2%) of the
students in the study population identified Turkish as their second language. However, the literature
in the review also revealed that students’ language identity did not considerably contribute to the
teacher value-added effectiveness estimates [12,20,21,23].

Regarding changes in the R? value, the findings suggest that the most important school-related
variables, in terms of explaining the variation in students’ current test scores, are the average math
test scores in Grades 6 and 7. Adding sixth and seventh grade average math test scores to the model
obtained in RQ1 increased the R? of the new model to the highest R? value that could be achieved with
the school characteristics. Therefore, it was determined that the other three characteristics, category,
service scores and location, do not have a considerable predictive impact on value-added estimates.
This result can also be interpreted to mean that there is no indication that students’ current attainment
in math is linked to school service score, school location and the type of school attended, once their
prior attainment, sixth and seventh grade average test scores and gender have been taken into account.
Contrary to this, Sander and Horn [47] summarized previous research findings and reported that
cumulative academic gains for schools in the entire state are unrelated to schools’ average attainment.
Supporting the finding about the ineffectiveness of school-level variables, the retrieved literature on the
effectiveness of teachers also indicates that school-level measures, the percentage of students receiving
free/reduced-price lunches, class size, racial/ethnic composition, students with special educational
needs and those with English as a second language (ESL) accounted for very little of the variance in
student attainment [33]. Ballou et al. [32] suggest that controlling the percentage of students eligible for
free/reduced-price lunches in schools has a substantial impact on TVAAS (the Tennessee Value-Added
Assessment System) estimates in some grades and subjects; however, the authors also emphasize
the precision of the models used and advise caution in terms of this finding. Alban [14], using the
socio-economic level of the school, the percentage of students receiving special services, enrolment, and
mobility and ethnicity as school-level predictors, found that prior achievement is the only significant
variable in each estimation, followed by the percentage of students receiving special education.

Many recent studies report that the value-added estimates of teachers are loosely tied to
the observable characteristics of teachers. To determine whether a relationship exists between
teacher/classroom characteristics and the effectiveness of mathematics teachers, the residual scores
of individual students were aggregated at the teacher level, and the aggregated residuals at the
teacher level (teacher effectiveness score) were then correlated with teacher/classroom characteristics.
The results suggest that no considerable relationship exists between teacher effectiveness and the
teacher-/classroom-level variables. Interestingly, the experience of teacher, regardless of whether over
their total career or only in their current schools, has a negative relationship with the effectiveness scores
of teachers; thus, more experienced mathematics teachers tend to acquire lower effectiveness scores
from value-added estimates. The findings related to teacher/classroom characteristics are consistent

307



Educ. Sci. 2020, 10, 390

with previous research in that no clear relationship can be found between teacher/class characteristics
and teacher effectiveness [24,29,48].

The existing literature presents mixed findings on experience; therefore, the association between
experience and effectiveness remains unanswered. In the current research, both total and current
teacher experience have a slightly negative relationship with teachers’ effectiveness scores. Conversely,
Wayne and Youngs [49] found that most studies claim a positive relationship in this respect [34,50].
More robust evidence is therefore needed to ascertain whether a close relationship exists between
teacher effectiveness and experience.

Aside from correlation analyses, the changes in R? indicate that the most important
teacher-/classroom-level variables in explaining variations in students’ current test scores are
classroom-level average test scores in Grades 6 and 7, class size and the percentage of variables
associated with female students. The exclusion of the other teacher-/classroom-level variables, teacher
gender, graduation field, teaching assignment field, total teaching experience, experience in the current
school, terminal degree and field of terminal degree indicate the lack of obvious links with students’
current math attainment when the proposed predictors in the final model (model 6) were used.
Interestingly, although the final model contains all classroom-level characteristics, consistent with a
large body of literature, the findings also reveal that none of the teacher characteristics are directly
linked to students’ attainment in mathematics [1,13,18,27,29,31,33].

Nye et al. [30] examined the impact of teacher characteristics, experience and education on
teacher effectiveness estimates and found that none of them have a considerable impact. Their
contribution to the variance explained in each estimate never exceeded 5%. Conversely, few studies
have revealed the impacts of certain teacher characteristics on the effectiveness estimates. For instance,
Kukla-Acevedo [24] found that among teacher characteristics employed, only the overall undergraduate
performance (GPA) of teachers in math has a consistent and positive impact on students’ mathematics
achievement. Goel and Barooah [25] suggested that only permanent employment status (tenured)
positively affects teacher effectiveness estimates. Moreover, Tobe [26] reported that apart from
certification by the state, none of the other teacher characteristics have an impact on students’
attainment. Munoz et al. [51] also discovered that teacher experience is the only teacher characteristic
that has predictive power on teacher effectiveness estimates.

The finding related to class size based on the standardized coefficient is another surprising
conclusion drawn from this current study. Only a modest correlation was found between class size
and teacher effectiveness, and, interestingly, larger classes performed better in eighth grade math tests
on average. Taking into account debates on class size, with support from more precise evidence, this
finding may contribute to efforts towards a reconsideration of the policy of class size reduction, which
involves considerable costs [2,52]. On the other hand, completely ignoring this policy is not advocated,
considering the existing evidence from many studies suggesting that reducing class size can increase
the academic success of students [53,54].

To sum up, the study reveals that, although approximately half of the variance in student current
math test scores can be explained by their prior attainment alone (47%), including other contextual
predictors, such as teacher or school characteristics, makes a very limited contribution to teachers’
value-added estimates. Classroom-level average test scores in one and two lagged years, student
gender, class size and percentage of female students variables are the other contextual predictors
that contribute to the value-added effectiveness estimates, but R? change analyses suggests that the
contribution of the contextual variables to the variance explained in math has never exceeded 4%. This
result shows that student achievement mostly depends on the performance of the student in early
education. The focus of education and investment, therefore, should clearly be in the early years.
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Appendix A

Full model of value-added estimates for mathematics teachers using student characteristics.

Table Al. Value-added estimates for mathematics teachers using student characteristics.

Model Predictors Used R-Squared (R?)
Full Model Prior attainment
Gender 0.471

Language Learner ID

Appendix B

Full model of value-added estimates for mathematics teachers adding school characteristics.

Table A2. Value-added estimates for mathematics teachers adding school characteristics.

Model Predictors Used R-Squared (R?)
Full Model Prior attainment
Student gender
School categories
Service score 0.490

School locations
7th grade average school test score
6th grade average school test score

Appendix C

Full model of value-added estimates for mathematics teachers adding
teacher/classroom characteristics.

Table A3. Value-added estimates for mathematics teachers adding teacher/classroom characteristics.

Model Predictors Used R-Squared (R?)

Full Model Prior attainment
6th grade average school test score
7th grade average school test score
Student gender
Teacher gender
Class size
Percentage of female students 0.502
Graduation field
Appointment field
Total teaching experience
Experience in the current school
Terminal degree
Field of terminal degree
7th grade average classroom test score
6th grade average classroom test score
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