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Abstract: The COVID-19 pandemic has unexpectedly affected the educational process worldwide,
forcing teachers and students to transfer to an online teaching and learning format. Compared with
the traditional face-to-face teaching methods, teachers’ professional role, career satisfaction level,
and digital literacy have been challenged in the COVID-19 health crisis. To conduct a systematic
review, we use critical appraisal tools from the University of the West of England Framework We
removed the irrelevant and lower-quality results to refine the results and scored each selected paper
to get high-quality studies with STARLITE. The number of finally included studies is 21. We used the
PICO mnemonic to structure the four components of a clinical question, i.e., the relevant patients
or population groups, the intervention (exposure or diagnostic procedure) of interest, as well as
against whom the intervention is being compared and considered appropriate (outcomes). We
formulated five research questions regarding teachers’ professional role, satisfaction, digital literacy,
higher educational practice, and sustainable education. The study found that teachers’ professional
roles changed complicatedly. Moreover, they were assigned more tasks during the online teaching
process, which also implicated a decline in teachers’ satisfaction. After the COVID-19 pandemic, it
is necessary to conduct a blended teaching model in educational institutes. Teachers should have
adequate digital literacy to meet the new needs of the currently innovative educational model in
the future. In addition, the study reveals that teachers’ digital literacy level, career satisfaction, and
professional role are significantly correlated. We measured to what degree the three factors affected
the online teaching and learning process. Ultimately, the study may provide some suggestions for
methodological and educational strategies.
Keywords: COVID-19; teacher professional role; teacher career satisfaction; teacher digital literacy

Guoxiu Tian
Received: 20 December 2021
Accepted: 13 January 2022

1. Introduction
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The year 2020 has witnessed the urgent need for online higher education, which was
courageous in redesigning education fundamentals [1]. Numerous schools made prompt
arrangements for full online provision. The implications of online higher education have
gained significant prominence. Online higher education aims to get educators into the
Internet space, expanding students’ learning opportunities [2]. When the online education
market rapidly developed within a few decades, higher education institutions adapted
to online course offering and design. Higher education with online technology may be a
popular mode worldwide. Meanwhile, online technology drew numerous participants to
use the online learning opportunities. These have prompted us to consider online higher
education agents [1].
The COVID-19 pandemic has unexpectedly affected the educational process worldwide, forcing teachers and students to transfer to an online teaching and learning format.
Educators and students had to gradually adapt to the digital educational platform, which
is a tremendous challenge for all participants. Undoubtedly, online teaching during the
COVID-19 pandemic or current half-virtual education format will bring about professional
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role changes, career satisfaction alterations, and new requirements for teachers’ digital
literacy [3]. There have been extensive studies on these issues before the COVID-19 health
crisis; research on these topics has never stopped. What new research directions are there
in the pandemic with the virtual teaching format?
Compared with the traditional face-to-face teaching methods, teachers’ professional
role, career satisfaction level, and digital literacy have been challenged in the COVID-19
health crisis. Teachers’ professional role and their satisfaction level play a crucial role that
can affect the completion of curriculums. Meanwhile, remote teaching relied more on
computer technology, which profoundly impacted reconstructing education during and
after the COVID-19 pandemic [4]. The present study tends to explore research areas of
teachers’ professional role, satisfaction, and digital literacy.
Teachers must have adequate digital literacy to teach online, which is required in
the current educational model. Nevertheless, digital literacy alone could not facilitate the
teaching process [3]. A successful teaching process also involves teachers’ professional roles
and satisfaction. The three elements are intertwined and essential for overall online teaching
and learning [4]. The present study explores the changes in teachers’ professional role and
career satisfaction levels and the challenges to their digital literacy during the COVID-19
pandemic worldwide. The combination of the three elements may enable teachers to
perform duties in schools better. Moreover, the present study explores the changes of
the role of online higher education as an active agent during the COVID-19 pandemic,
because teachers and students are mainly dependent on online-technology-based platforms
to sustain their education.
As frontline providers of education, teachers are increasingly important in educational
settings, especially in the virtual teaching and learning environments. The COVID-19
pandemic accelerated the process of educational virtualization [5]. It seems that education
at all levels developed online virtual learning platforms [5]. Teachers’ profession can be
regarded as a motivator to use virtualization in teaching, where many different aspects
of the teaching process are connected. The teacher’s professional role, as a pedagogue,
can solve students’ problems [6]. A teacher’s career satisfaction is a pleasant mental state
arising from their appreciation of their work or experience [6]. It is important for teachers
to feel satisfied with their work or profession. Teachers’ digital literacy indicates the ability
to use digital resources and virtual learning platforms in the educational environment.
Teachers equipped with basic digital literacy will be highly competitive in future online or
classroom practice [1]. Overall, as a knowledge transmitter, the teacher plays a significant
role in virtual educational settings during the COVID-19 pandemic.
2. Literature Review
2.1. Teachers’ Professional Role
A teacher’s professional role embodies a multitude of implications [7]. Generally,
its meaning has improved through professional experience over time [8]. The concept of
a teacher’s professional role is dynamic and is formed and reformed through time. The
teacher’s professional role is indispensable to education. Without the professional role of
teachers, school activities are difficult to be carried out effectively. Even the professional
role of a teacher makes a fundamental contribution to institutions and students [9]. With
the increasing development of digital technology, teachers’ professional role increased
owing to online teaching and blended learning.
The role of a teacher involves many subject areas. The present study mainly focused
on language education and found that teacher’s professional role has constantly enriched
the learning community over time [10]. It is beneficial to improve learning and teaching
effectively, leading to a thriving learning community [11]. As a mediator, the teacher’s
professional role contributes to the students’ language development; as a key figure, the
teacher innovates second language education; as a change agent, the teacher actively
contributes to pedagogy [12]. In in-person teaching practice, the teacher focuses on students’
learning [13]. Previous studies in professional teacher roles have not dealt with current
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situations and mainly focused on student-centered teaching. A study concerned the effects
of the COVID-19 pandemic on teachers and their role changes because most schools and
universities have switched to online learning [14]. The teaching environment for teachers
and students has changed. This study proposes the research question:
RQ1: What changes has teachers’ professional role experienced during the COVID-19
pandemic worldwide?
2.2. Teacher’s Career Satisfaction
A teacher’s career satisfaction is the realization of the requirements of the working
environment [11]. According to some prospects, career satisfaction refers to employees’
psychological and physical satisfaction with the work environment and the work itself, and
it also indicates a worker’s subjective reflection of the work situation [15]. Therefore, to
determine the employees’ satisfaction with work, there are five dimensions: the job itself,
management, salary, promotion, and work partners [12]. Nevertheless, dissatisfaction is
a negative emotion [16], resulting in an unsatisfactory career. In recent years, there has
been an increasing amount of literature on teacher career satisfaction. Some studies have
begun to examine teachers’ career satisfaction, an enjoyable and active emotional state that
originates from a person’s job experience. Teacher’s satisfaction is critical to institutions
and organizations [17,18].
Some studies have begun to examine teachers’ career satisfaction recently [19]. Some
authors have mainly been interested in teachers’ career satisfaction concerning predictors,
factors, and levels [20–26]. Others measured the influences of both the extrinsic (contextual
and organizational) and intrinsic (interpersonal or personal) factors [27]. Moreover, some
studies addressed teachers’ identification (occupational and organizational) [28]. However,
some authors highlight teachers’ general career satisfaction with life, job satisfaction, and
emotional intelligence [29].
Moreover, much literature indicates the different research directions of teachers’ career
satisfaction. Some literature emphasizes teachers’ leadership [30]. Other research directions
are mainly about the teacher-rated school climate [31], working conditions, school organizational culture, the teacher’s learning environment [32], the prevalence of low back pain
(LBP) [33], the quality of mathematics textbooks [34], social services and the facilities of faculties and departments [35,36], leadership styles of academic deans [37], language teachers’
identities [38], and the racial composition [39]. Furthermore, some researchers have found
triggers for teacher career satisfaction. For example, some studies point out three decisive
roles in teacher career satisfaction, i.e., competence for work, decision-making autonomy,
and interpersonal and psychological aspects [40].
However, there are few published studies describing the leading role of teacher careers’
satisfaction. It makes an important impact on a school’s culture, language teaching [41],
education, and students’ academic achievements [42]. It also plays an important role in
helping children with mental illness, providing more efficient professional performances,
rendering a positive attitude toward work and life [43], and implementing specific programs [44]. Furthermore, some studies offer a somewhat different view of teachers’ career
dissatisfaction [45,46].
Overall, these studies highlight the importance of teachers’ career satisfaction for
future research and methodological diversity [47]. Given all that has been mentioned so far,
the epidemic has given birth to new teaching methods. Will the previously unsatisfactory
aspects become satisfying? The present study proposed the research question:
RQ2: Are teachers satisfied with their teaching profession during the COVID-19
pandemic worldwide?
2.3. Development of Teachers’ Digital Literacy
In earlier research, teachers’ digital literacy development became a vital issue in
teaching and research [48]. The research on the improvement of teachers’ skills and
affordance of the necessary conditions in the digital era has become a hot issue [49]. Digital
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literacy is a potential competence to realize teachers’ professional development in e-learning
communities confronting the global economy and computer technologies [50]. Moreover,
successful individual teacher professional development requires adequate digital literacy
in the fulfillment of e-learning environments [51]. Teachers’ digital literacy often refers to
the necessary skills and knowledge of teachers to learn in the digital knowledge society [52].
Digital tools are required for teachers to use information and communication technologies,
manage information, and perform tasks collaboratively, effectively, and efficiently [53].
Usually, teachers’ digital literacy development will enrich traditional education and create
an immense vitality in complex organizational systems contexts [54]. The better teachers’
digital literacy development, the more competent teachers are in education [55].
Recent studies suggested that the effective improvement of teachers’ digital literacy
in schools profoundly changed the conventional teaching and learning society [56]. Nevertheless, along with the advent of digital technology, there seemed to be risks of digital
inequalities [57]. Many factors could affect the development of teachers’ digital literacy.
Teachers could be reluctant to acquire digital skills in existing professional development
models at all times, especially in teacher-centered conventional classrooms. Some teachers deemed digital literacy training laborious and time-consuming and felt challenged
to receive a digital competence within existing professional development programs [58].
Thus, the willingness to accept digital educational training dropped. The lack of school
administrators to participate in the available teaching support was also an obstacle to a total
digital transformation [59]. Currently, researchers are mainly focusing on institutional and
peer exchanges rather than the development of networks and pedagogical skills. Moreover,
digital literacy levels could be hindered by the support and school electronic environment.
To some degree, the development of teachers’ digital codependence depended on the
readiness of school academic staff [60]. Teachers’ readiness more or less counted on the
flexibility of the school platform.
However, teachers’ digital learning has accelerated owing to online teaching during
the COVID-19 pandemic. The effective use of digital technology in schools also requires
profound changes in teachers’ digital literacy [56]. The development of teachers’ digital
literacy will deepen within blended teaching in the future [58]. With the current situation
of the COVID-19 pandemic, new digital literacy skills have become indispensable to most
education that is carried out through online communities and networks. In the long run,
digital tools will integrate into conventional teaching, which will result in a sustainable
reshaping of teachers’ digital literacy. The present study reflected on the literature and
proposed the research question:
RQ3: What is the role of digital literacy during the COVID-19 pandemic worldwide?
2.4. Online Higher Education
Online higher education refers to a revolutionary solution to different and unequal
educational issues [1]. The adoption of online higher education would become beneficial to
university education. Furthermore, higher education should fully take the form of online
delivery [1]. At the early stage of online higher education, it aimed to offer non-traditional
students access to educational opportunities. Current studies acknowledged that online
higher education became increasingly complicated and diverse in practice [61], especially
when it encompassed traditional face-to-face teaching and learning formats and technologybased online education. Some studies revealed that online higher education, an active
agent, was interactive and collaborative in that it offered significant advantages over the
conventional face-to-face style [1].
However, most positive descriptions of online higher education might depend on
technological promises rather than on real-life online higher educational practices based on
didactics [62]. Focusing on the programmatic definitions of online higher education might
fail to develop and practice the theory during the COVID-19 pandemic [62]. In addition,
some studies have demonstrated that higher dropout rates have been increasing for some
time during the COVID-19 pandemic. Students were frequently frustrated due to a lack of

Sustainability 2022, 14, 1121

5 of 19

higher meta-cognitive skills, insufficient feedback from their instructors, and difficulties
with distance learning [63]. Moreover, some literature considered online higher education
a passive agent, tarnishing higher education [64]. Thus, the present study proposed the
research question:
RQ4: Can online higher education be an active agent for the change?
2.5. Online Technology and a Sustainable Education
Sustainable higher education refers to the ability of universities to meet the specific
needs of industries. Universities might collaborate with the industry to fulfill its needs
and expectations because very few universities could produce employable and job-ready
graduates on their own [65]. Nevertheless, a university could not collaborate with industries
because of economic, cultural, social, or time constraints. There was a need for a mechanism
that was effective and better to fulfill the expectations of the industry [65]. Meanwhile,
a complete face-to-face delivery mode had its disadvantages. Online technology would
deliver online higher education. Studies revealed that it would reduce or address the
challenges through online technology [65]. Some research revealed that online technology
might effectively help deliver online teaching and learning, benefiting the society [66].
Online technology is also a helpful logistical resource for in-class study.
However, some studies were concerned with the negative impact of online technology
for its being an insufficient substitute for classroom teaching [67]. Online technology should
be delivered and used alongside other means in different situations [67]. The knowledge
delivery and skills output needed practice and teaching [67]. The efficient delivery of
knowledge and skills could be realized by means of different teaching tools. An online
implementation might not be limited to online technology. It was risky to take a complete
online education shift [64]. Sustainable education challenged students psychologically via
online technology in a developing society. The problem might become a major issue because
students were unlikely to ask questions due to cultural norms, forming a gap between
them and teachers. The presence of online technology might widen the gap during the
COVID-19 pandemic [64]. Furthermore, the lack of a strong participatory learning culture
in emerging societies might threaten students’ academic success and job readiness [64].
Undeniably, online technology-assisted sustainable education was generally associated
with employment [68]. Sustainable education made graduates have employable skills and
academic success, which gave them job readiness [68]. Students’ academic scores were
considered a predictor to identify the success of their education. Although sustainable
education might cater to market popularity, online technology could ensure that the right
knowledge and skills were put first for different modes of technology occurring in different
situations [69]. Online technology could be useful for academic success, as it could easily
make all students focus on online learning [2]. However, as the COVID-19 pandemic
continued to spread, there was a concern that technology-based sustainable education
could merely be accepted by students with a high socio-economic status. Furthermore, it
could not guarantee a qualified and proper education. Thus, it could not be promised that
graduates could be successful in their academic career and job readiness due to its time
consumption [2]. Thus, the present study proposed the research question:
RQ5: Does online technology provide a sustainable education in terms of academic
success and job readiness before and during COVID-19?
3. Methodology
3.1. Literature Search
The search aims to analyze the emerging topics or research areas systematically. The
author searches literature using all fields to ensure that all papers are related to the same
field. The first search strings for the present study were COVID-19* pandemic AND
“teacher* AND role OR roles OR teacher* role OR “teacher role*” OR “teacher* role”
OR “teacher role” OR professional role”. The second search strings were COVID-19*
pandemic AND teacher* AND career satisfaction OR “teacher career satisfaction” OR
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The search aims to analyze the emerging topics or research areas systematically. The
author searches literature using all fields to ensure that all papers are related to the same
field. The first search strings for the present study were COVID‐19* pandemic AND
“teacher* AND role OR roles OR teacher* role OR “teacher role*” OR “teacher* role”6 of
OR
19
“teacher role” OR professional role”. The second search strings were COVID‐19* pan‐
demic AND teacher* AND career satisfaction OR “teacher career satisfaction” OR
“teacher* satisfaction OR “teacher satisfaction*”. The third search strings were COVID‐
“teacher* satisfaction OR “teacher satisfaction*”. The third search strings were COVID-19*
19* pandemic AND teacher* AND digital literacy AND development OR “teacher digital
pandemic AND teacher* AND digital literacy AND development OR “teacher digital
literacy development” OR “teacher* digital literacy development” OR “teacher digital lit‐
literacy development” OR “teacher* digital literacy development” OR “teacher digital
eracy development*”. Documents were searched for across the Web of Science database
literacy development*”. Documents were searched for across the Web of Science database
in November 2021 and restricted by publishing year (2020–2021), and the search brought
in November 2021 and restricted by publishing year (2020–2021), and the search brought
up 662 articles.
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(Figure
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Figure 1.
1. A
A PRISMA‐based
PRISMA-based flow
flow chart
chart of
of the
the literature
literature search.
search.
Figure

3.3. Data Appraisal and Analysis
We used critical appraisal tools from the University of the West of England Framework [70,71]. We refined the results and scored each selected paper to get high-quality
studies with STARLITE by removing the irrelevant and lower-quality results [71,72]. Shown
in Appendices A and B
Two reviewers included and excluded the literature. If they could not reach an
agreement on any decision, a third reviewer would be invited to finalize it. The interrater reliability reached a high level (k = 0.93). Inter-rater reliability used the formula
suggested by Miles and Huberman [73]. We screened articles by the following steps using
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the inclusion criteria listed in Figure 1. The articles were selected using the inclusion criteria
shown in Table 1. Specifically, we implemented the inclusion and exclusion based on
nine steps.
Step 1: We searched the Web of Science database in November 2021 and restricted the
publishing year to 2020–2021, resulting in 662 articles.
Step 2: We excluded non-English articles, leading to 637 articles.
Step 3: We read the titles and abstracts (some literature had no abstracts) and excluded
483 articles that were irrelevant to the search string or did not belong to educational
areas (education, computer, language, linguistics, literature, mathematic, music, chemistry,
sociology, history, geography, biology, and physics, etc.).
Step 4: We filtered out editorial collections, reports, and review articles, leading to
45 articles.
Step 5: We excluded the duplicates and measured the sample size and sampling
strategy. This resulted in 18 articles.
Step 6: We filtered articles short of online teaching platforms, leading to 16 articles.
Step 7: We used a non-systematic hand search after the first searching round to
avoid missing additional articles. The hand search resulted in 2 articles that met the
inclusion criteria.
Step 8: In December 2021, we conducted the third-round search using the original
keywords in the Web of Science using the same criteria, and there was little difference. We
screened the titles and abstracts, resulting in the addition of 3 articles.
Step 9: We used a STARLITE appraisal and analyzed the 21 articles.
Table 1. Data criteria and appraisal.
Criteria (Points)
Article
Rodriguez-Segura et al. (2020)
Moorhouse (2021)
Collie (2021)
Lei & So (2021)
Hussein et al. (2020)
Truzoli et al. (2021)
Alves et al. (2021)
Casacchia et al. (2021)
Daumiller et al. (2021)
Aperribai et al. (2020)
Kraft et al. (2021)
Hong et al. (2021)
Masry-Herzalah & Dor-Haim
(2021)
Konig, et al. (2020)
Perez-Calderon et al. (2021)
Tejedor et al. (2020)
Sanchez-Cruzado et al. (2021)
Almazova et al. (2020)
Sales et al. (2020)
Adov & Maeots (2021)
Perifanou et al. (2021)

S (5)

T (5)

A (5)

R (2020–2021) (5)

L (5)

I (5)

T (5)

E (5)

Total Score (40)

5
2
4
5
3
3
4
4
4
4
5
4

5
2
5
5
5
4
5
5
5
5
5
5

5
3
4
5
4
4
4
4
4
4
4
4

5
5
5
5
5
5
5
5
5
5
5
5

4
3
4
5
4
4
5
5
5
5
5
4

5
3
4
4
4
4
4
5
4
4
5
4

5
5
5
4
5
5
5
5
5
5
5
5

5
4
5
5
5
5
5
5
5
5
5
5

39
27
27
38
35
34
37
38
37
37
39
36

4

5

3

5

5

5

5

4

36

5
3
5
5
4
3
3
3

5
4
5
5
5
3
3
3

4
4
4
5
5
3
3
3

5
5
5
5
5
5
5
5

5
4
5
5
4
3
3
3

5
4
5
5
4
3
4
3

5
5
5
5
5
5
5
5

5
5
5
5
5
5
5
5

39
34
39
40
37
30
31
30

3.4. Limitations to the Methods
There are some limitations to the methods section. Firstly, the paper excluded articles
written in a language other than English. We might miss some original articles, which
might lead to publication bias. Secondly, we collected the data from the Web of Science Core
Collection, the only database we could gain from our library. Furthermore, unpublished
works, book chapters, and reports were excluded. We might miss some important articles
which were included in other databases. It might bring us insufficient resources. Thirdly,
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the paper mainly adopted a thematic analysis by using certain search criteria. We tried to
improve the data collection procedures. However, no sample could be exhaustive because
some samples were always eluding the search in the article selection process. There might
be other potential biases in the selection of data given a thematic analysis.
4. Results
The COVID-19 pandemic has caused most schools to switch from conventional to
online teaching worldwide. Many schools still use blended learning in some teaching
processes, such as online discussion and submitting homework online. The lockdown or
the COVID-19 pandemic revised the teacher’s professional role, different from the classic
understandings of teachers’ work [74]. The results are presented according to the sequence
of proposed research questions. The 21 publications are the main sources of citations
in the results section of this article. These publications can be divided into three parts
according to their contents. These articles mainly discuss teachers’ professional role (about
25%), career satisfaction levels (about 30%), and teachers’ digital literacy development
(about 45%) during the COVID-19 pandemic. However, the results are not limited to these
cited documents.
RQ1: What changes has teachers’ professional role experienced during the COVID-19
pandemic worldwide?
4.1. Teacher’s Professional Role
4.1.1. Learning to Teach
Numerous studies (e.g., Rodriguez-Segura et al., Almazova et al., Kraft et al., Daumiller et al., Tejedor et al., Konig et al., Perifanou et al.) have shown that with the outbreak
of the pandemic, the connotation of the teacher’s professional role has undergone a more
profound transformation and has become more complex [6,60,75–79]. With the pandemic
of closed schools, teachers began to teach to meet higher quality requirements [80]. It was
highlighted that teachers had to prepare for more profound teaching to make up for students’ learning loss, resulting in a healing-informed teaching practice [81]. From in-person
to online, high-achieving educational systems depend on the improved teacher professional
role during the COVID-19 pandemic and future hybrid teaching. A survey from the United
States showed that although before the outbreak of the COVID-19 pandemic, there had
been a shortage of teachers, and on average less than 60% of teachers attached importance
to new knowledge of cognition and instructional computer technology. This ratio reached
100% of teachers ranging from Sweden, Spain, Vietnam, Singapore, the Philippines, to
China [82,83]. The role of teachers has been updated and reinforced at an unprecedented
speed to meet the needs of today’s society.
4.1.2. Online Learning Guardian of Emotions
The world has witnessed a variation in professional teacher roles from the on-site
teaching practice due to the COVID-19 pandemic [84]. More was to be conducted by a
teacher-led model in online teaching and learning processes, which was different from
the student-centered method. Teachers played a more crucial role in monitoring students’
learning effects, and their psychological or technical problems appeared in online teaching
platforms. Recent studies (e.g., Almazova et al., Daumiller et al., Sales et al., Adov & Maeots)
showed that teachers needed to positively influence their students who had problems with
self-regulated learning ability, attention, and computer literacy [60,76,84,85]. Furthermore,
students were inclined to fall into depression or frustration when they met difficulties
with distant learning. They could question their ability to learn. Teachers needed to guard
learners to adapt and pay attention to their psychological acceptance [86].
RQ2: Are teachers satisfied with their teaching profession during the COVID-19
pandemic worldwide?
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4.2. Teacher’s Career Satisfaction
4.2.1. Decline of Satisfaction Levels
Numerous studies (e.g., Almazova et al., Kraft et al., Daumille et al., Konig et al.,
Sales et al., Lei & So, Hussein et al., Alves et al., Truzoli et al., Aperribai et al., Hong et al.)
revealed that teacher’s satisfaction levels dropped and found that they were quickly in
emotional exhaustion with the advent of the COVID-19 [60,75,76,78,84,87–92]. Although
teaching half in-person and half distantly now could accelerate teacher’s stress, which
was closely linked with changes [93], teachers remained frustrated. They felt a sudden
sense of failure and depression. Furthermore, teacher’s satisfaction could be improved via
convenient learning management systems [88]. Some anonymous online questionnaires
regarding teacher’s satisfaction levels carried out in some countries, such as Hong Kong [94],
Portugal [89], and Iraq [88], revealed that teacher’s professional satisfaction and well-being
reduced. In contrast, their positive perception of satisfaction could be testified before
the pandemic, which caused some stress and concern about teacher’s future careers and
teaching difficulties. Furthermore, research showed that teacher’s mental conditions were
impacted between September 2020 and October 2020 in Australia [95]. Overall, the COVID19 pandemic dilapidated the foundation of teacher’s emotional satisfaction, derived from
a face-to-face student–teacher relationship in China, Japan, and the United States [90,96].
Available reports in a few studies pointed out that female teachers had survived lower
satisfaction levels [97]. However, existing literature pointed out that teacher’s satisfaction
had no change during the pandemic and no significant predictors impacted teacher’s
satisfaction [98]. Numerous studies showed that teacher’s satisfaction levels dropped with
the COVID-19 outbreak although some factors were beyond control.
4.2.2. Solutions
More research literature (e.g., Almazova et al., Kraft et al., Daumille et al., Konig et al.,
Sales et al., Lei & So, Hussein et al., Alves, et al., Truzoli et al., Aperribai, et al., Hong et al.)
aimed to improve school teacher’s satisfaction levels. Teacher’s sense of satisfaction could
be supported with working conditions [60,75,76,78,84,87–92]. Moreover, keeping their
satisfaction could be critical to improving teacher’s professional well-being [88]. Strong
communities and school service quality could help promote teacher’s satisfaction in the
pandemic crisis [88]. If online teaching had become the primary method during and beyond
the pandemic, teachers could appreciate this challenge as part of the education system,
which was helpful to ease their dissatisfaction levels [97]. So, it was necessary to explore
teacher’s potential and competence towards the shift and motivate them to achieve teaching
approach goals via training programs. Meanwhile, teacher’s ability development could
reduce their work reluctance and dissatisfaction [76]. Physical activities seemed to affect
teacher’s satisfaction levels. Data from the research showed that physical activity acted
as a curb during the COVID-19 pandemic [91]. Still, some literature demonstrated that
teacher’s satisfaction levels rose if workloads, parenting stress, and work–family conflicts
were reduced [92].
The COVID-19 pandemic has been affecting school teaching and learning processes for
two years. Numerous studies have proved that the pandemic resulted in lower teacher’s
satisfaction levels. However, we could substantially adjust the current situation and make
specific guidance interventions in the long run.
RQ3: What is the role of digital literacy during the COVID-19 pandemic worldwide?
4.3. Development of Teacher’s Digital Literacy
4.3.1. Educational Policy
Some studies (e.g., Almazova et al., Kraft et al., Daumille et al., Konig et al., Sales et al.,
Lei & So, Hussein et al., Alves, et al., Truzoli et al., Aperribai, et al., Hong et al.) revealed
that the concept of teacher’s digital literacy development has been universally accepted
in many countries and expected to be blended correspondingly within school education
development with the advent of the COVID-19 pandemic [60,75,76,78,84,87–92]. Many
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changes adapted gradually to enhance the online educational environment in countries
ranging from the United States, China, Spain, Italy, to Canada [99–101]. Local authorities
provided some guidelines and encouraged new digital media, new digital competencies,
new digital sources, and a new digital learning environment to facilitate sharing resources,
which aimed at a multidimensional advancement of teacher’s digital literacy [77]. Mainly,
digital skills and knowledge were ensured in higher education. Almost all governments and
countries in the world strived to improve teacher’s digital literacy development at all costs.
Organizational collaboration development was also emphasized in many governments
worldwide, such as Italy, which built up digital platforms in schools. In Spain, governments
provided numerous training programs, such as INTEF, to school staff purposefully and
systematically [3].
4.3.2. Teacher Involvement
Current studies (e.g., Daumiller et al., Konig et al., Adov & Maeots, Masry-Herzalah &
Dor-Haim) showed that digital literacy played a leading role in high-quality education in
current situations [76,78,85,102]. Teachers at all academic levels were eager to develop their
digital literacy in a short period owing to the virtual teaching and learning format [100].
They were compelled to adapt to online teaching. It seemed that digital competence
had become a necessity in education [102,103]. Furthermore, teaching communities had
urgently requested to gain digital skills for information collection, digital teaching content
creation, communication, and collaboration. Still, teacher’s feedback activities were favored
to promote their feedback literacy [104]. However, teacher’s digital competencies were low
and had to be strengthened, especially in creating digital content, QR codes, and programs
to modify software and apps [3].
RQ4: Can online higher education be an active agent for the change?
4.4. An Active Agent
Given that the pandemic continues to spread and derail normal operations, educational
institutes adopted extensive online provisions through virtual learning platforms in some
countries [1]. Online higher education is still the right choice for most students and is
becoming increasingly popular as an attractive option for students during the COVID19 pandemic. Students’ dropout from online higher education could be high for many
reasons and online higher education still had much room to enhance students’ educational
experience [1]. Furthermore, the COVID-19 pandemic helped online higher education gain
market popularity and leverage, intentionally or unintentionally.
Overall, due to the paradigm change caused by the COVID-19 pandemic and the shift
from traditional in-class education to online education, online higher education should
be a promoter of development [1]. As an active agent, it is also expected to handle risks
flexibly. It somehow succeeded in realizing more learning opportunities worldwide, which
people had promised before. Moreover, in this new online higher education context,
those with time, distance, and access difficulties were provided with genuinely accessible
learning opportunities. Moreover, as a real change agent, online higher education yielded a
substantial return to the investment for universities [1]. Even the pandemic has accelerated
online higher education to become an active agent.
RQ5: Does online technology provide a sustainable education in terms of academic
success and job readiness before and during COVID-19?
4.5. The Role of Online Technology
It was found that online-technology-based sustainable education might be the main
tool for making money [69]. It could not ensure a sustainable education system for better
educational development [105]. Online technology in the name of a sustainable education
might mislead students for lack of a supply cycle and a specific demand [69]. Onlinetechnology-based sustainable education was a tool to earn money. It would tarnish the
reputation of higher education for a long time. Consequently, the role of sustainable
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education will be doubtful [72]. Online technology would aggravate the diploma crisis
during the COVID-19 pandemic [72]. So, a rigid and regulatory framework was needed
to ensure the quality of sustainable education; the framework should be driven with
application and required revision continuously during the COVID-19 pandemic. Some
literature explored a better technique that might be employed to ensure a sustainable
education between industry and universities via relieving the diploma disease crisis [64].
Some studies pointed out that there were both pros and cons of online technology [2].
Students in online education had higher grades than they did in the conventional faceto-face teaching method. Online technology might help improve students’ academic
performance, although students’ academic achievements were doubtful, as there was a
possibility to fabricate grading [64]. Online technology provided a lot of innovative ideas
in many cases to improve sustainable education, yet pieces of evidence suggested that
students performed well in job readiness before the COVID-19 pandemic [2]. Furthermore,
online technology had shortcomings in providing sustainable education during the COVID19 pandemic [2]. It might threaten sustainable education in some developing countries [2].
The efficacy of online knowledge and skills delivery raised doubts, as students with better
grades did not correlate with job readiness and real competencies. Although the technology
seemed to meet the requirements of sustainable education, it damaged its reputation
and essential nature [2]. Graduates’ academic success might not reflect the realities of
the job market. Students’ credentials or qualifications did not completely indicate their
job readiness.
5. Discussion
Almost all teaching staff coped with the sudden shift from the face-to-face teaching
model to online teaching during the COVID-19 pandemic. They had to struggle to adapt to
the additional stresses and workloads [55]. Accordingly, this caused changes in teacher’s
professional role, decline in their satisfaction levels, and many digital literacy challenges,
because teachers had to balance their responsibilities, teaching, work-life, and development
during the urgent imperative to move to online teaching. Teachers had more obligations,
which often entailed teachers facing greater psychological pressure. In addition, pressure
could also result from a lack of technical support. There are still teachers with no or little
digital literacy in online teaching, as they come from all ages and backgrounds.
The present study mainly discussed teacher’s role, career satisfaction, and digital
literacy at the outbreak of the COVID-19 pandemic. The study found that improving
teacher’s career satisfaction helped deepen the recognition of teacher’s roles and digital
literacy. Furthermore, recognizing the teacher’s role promoted teacher’s career satisfaction
and improved teacher’s digital literacy aspirations. At the same time, the development
of teacher’s digital literacy helps to interpret teacher’s roles better and increase their
satisfaction. The three aspects (Figure 2), mutually intertwined, could provide a highquality education [85]. Furthermore, teacher’s full-scale development will continue in the
post-COVID-19 epidemic.
However, each of the three aspects is different from the other two, and there are
divergent ways to realize them. Teacher’s digital literacy development relied on academic
environment support, faculty members’ readiness, and students’ readiness. It is vitally
important to maximize the positive roles of teachers in the education process. Teachers’
satisfaction levels could be elevated by psychological, methodological, and technological
support. However, the COVID-19 pandemic is not over, and there is still a long way to
go as the potential of online teaching continues. We could weed out hindering factors to
ensure the comprehensive development of educators.
The study also found that online higher education presents a series of advantages, such
as the delivery of knowledge and skills, application of techniques, and timely information
management due to the transition period [5]. Online higher education applied timely
educational applications to meet the community needs [5]. Online higher education uses
the platform to make teachers and students exchange information. Furthermore, it produces
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a good environment for all participants [6]. The implementation of online higher education
13 of 20
the teaching and learning process. In addition, students’ cognitive abilities
develop better, and they are active participants in the process. Thus, their academic
performance gets improved.
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6. Conclusions
6.1. Major Findings
The study found that teachers’ professional roles changed complicatedly and that
teachers were assigned more tasks in the online teaching process. Along with the change
in the educational environment, improving teacherʹs digital literacy becomes urgent
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6.2. Limitations
There are some limitations to the present study. First, it was not easy to precisely
measure the effectiveness of online education. Second, we tried to reveal the changes in
teacher’s role, satisfaction levels, and digital literacy development. Due to the length of
the teaching content and students’ online learning behavior in the online teaching-learning
process, it was complicated to accurately investigate the changes in teacher’s professional
role, career satisfaction levels, and the real need for their digital literacy during the COVID19 pandemic. Third, it was necessary to provide sufficient evidence to support the study.
It was hard to gain sufficient support due to the inadequate resources. In addition, we
could not exhaust all samples due to the limited library sources. So the reliability of results
might be lowered. Moreover, the results of various studies are inconsistent. Some empirical
studies concluded that the COVID-19 pandemic enhanced teacher’s professional role and
satisfaction levels, and that teacher’s digital literacy was well developed, while others
revealed the reverse results.
Although the present study tried to demonstrate some perceptions regarding the
role of online higher education and online technology, we admit that it is difficult to
know to what extent online higher education as an active agent is realized during the
pandemic. Moreover, its impact on higher education still needs further demonstration. In
addition, we need to further explore whether online technology provides a sustainable
education in terms of academic success and job readiness before and during the COVID-19
pandemic. The present study adopts a qualitative method which could be enhanced by
quantitative methods.
6.3. Future Research Directions
The present study focused on teacher’s role, satisfaction, and digital literacy. Future
research could explore the factors that hinder them through empirical experiments, for the
pandemic will most likely continue for some time. Future research could include more
factors that might influence the educational outcomes during the pandemic. Future research
could explore teacher’s intrinsic cognitive loads owing to paradoxical findings. Another
research stream is to measure teacher satisfaction levels and investigate what policymakers
could do in high-quality educator preparation. We might take the next plausible step to
clearly answer these research questions via convincing methods. Future research might
also carry out more case studies via representative samples and enough data.
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Appendix A
Table A1. University of West England Framework for Critically Appraising Research Articles [70,71].
Section and Topic

Checklist Item (s)

Introduction
Rationale and objectives

A clear rationale and research questions
or objectives

Methods
Search strategy

Appropriate methods used to
research purposes
reasonable research design

Selection process

the number of participants
risks of biased process

Data collection process
A explicit description on the data collected
Data items
Assessment methods

A clear statement on the data analysis
Quantitative, qualitative, or mixed methods

Ethics
A clear statement about gaining consent
criterion

A statement maintaining data anonymity
and confidentiality

Results
The results related back to the literature review
Availability of data
Result reliability

A clear presentation of results
Any possible limitations of results
Multiple presentation methods

Conclusions

A statement of further research direction(s)
Any further research suggestions

Appendix B
Table A2. The STARLITE Evaluation [71,72].
Component

Explanation
Comprehensive: the sample should
be comprehensive
enough to be representative.

S: Sampling strategy

Selective: the sample should be
scientifically selected.
Purposive: the sample should source from
related fields.
Fully reported: the sample should clearly

T: Type of studies

explain the specific study type.
Partially reported: the sample sometimes
generally describes the study type.
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Table A2. Cont.
Component

Explanation

A: Approaches

Approaches could retrieve literature from
online databases and
directly search them online.

R: Range of years (start date- end date)

L: Limits

The sample should source from a
certain period.
There are some limits on sampling such as
the language
used and research methods adopted.

I: Inclusion and exclusions

There are criteria to include or
exclude literature.

T: Terms used

There must be terms to retrieve
high-quality literature.

E: Electronic sources

Samples may be from online databases, free
publications or
other electronic sources.

References
1.

2.
3.
4.
5.

6.

7.
8.
9.
10.
11.
12.
13.
14.
15.
16.

Zamora-Antuñano, M.A.; Rodríguez-Reséndiz, J.; Cruz-Pérez, M.A.; Reséndiz, H.; Paredes-García, W.J.; Díaz, J.A.G. Teachers’
perception in selecting virtual learning platforms: A case of Mexican highereducation during the COVID-19 crisis. Sustainability
2022, 14, 195. [CrossRef]
Alam, G.M. Does online technology provide sustainable HE or aggravate diploma disease? Evidence from Bangladesh-a
comparison of conditions before and during COVID-19. Technol. Soc. 2021, 66, 101677. [CrossRef] [PubMed]
Sanchez-Cruzado, C.; Campion, R.S.; Sanchez-Compa, M.T. Teacher digital literacy: The indisputable challenge after COVID-19.
Sustainability 2021, 13, 1858. [CrossRef]
Jalongo, M.R. The effects of COVID-19 on early childhood education and care: Research and resources for children, families,
teachers, and teacher educators. Early Child. Educ. J. 2021, 49, 763–774. [CrossRef] [PubMed]
Zamora-Antunano, M.A.; Rodriguez-Resendiz, J.; Segura, L.R.; Perez, M.A.C.; Corro, J.A.A.; Paredes-Garcia, W.J.; RodriguezResendiz, H. Analysis of emergency remote education in COVID-19 crisis focused on the perception of the teachers. Sustainability
2021, 13, 3820. [CrossRef]
Rodriguez-Segura, L.; Zamora-Antunano, M.A.; Rodriguez-Resendiz, J.; Altamirano-Corro, J.A.; Paredes-Garcia, W.J.; Cruz-Perez,
M.A. Teaching challenges in COVID-19 scenery: Teams platform-based student satisfaction Approach. Sustainability 2020, 12, 7514.
[CrossRef]
Noonan, J. An affinity for learning: Teacher identity and powerful professional development. J. Teach. Educ. 2019, 70, 526–537.
[CrossRef]
Schultz, K.; Ravitch, S.M. Narratives of learning to teach: Taking on professional identities. J. Teach. Educ. 2013, 64, 35–46.
[CrossRef]
Kubanyiova, M.; Crookes, G. Re-envisioning the roles, tasks, and contributions of language teachers in the multilingual era of
language education research and practice. Mod. Lang. J. 2016, 100, 117–132. [CrossRef]
Tam, A.C.F. The role of a professional learning community in teacher change: A perspective from beliefs and practices. Teach.
Teach. 2015, 21, 22–43. [CrossRef]
Wong, J.L.N. Searching for good practice in teaching: A comparison of two subject-based professional learning communities in a
secondary school in Shanghai. Comp.-A J. Comp. Int. Educ. 2010, 40, 623–639. [CrossRef]
Van den Branden, K. The role of teachers in task-based language education. Annu. Rev. Appl. Linguist. 2016, 36, 164–181.
[CrossRef]
Lai, H.-M.; Hsiao, Y.-L.; Hsieh, P.-J. The role of motivation, ability, and opportunity in university teachers’ continuance use
intention for flipped teaching. Comput. Educ. 2018, 124, 27–50. [CrossRef]
Esici, H.; Ayaz, A.; Yetim, D.; Yasti, S.C.; Bedir, N. Teachers in COVID-19 period: Psychological effects, practices and career needs.
Turk. J. Educ. 2021, 10, 157–177. [CrossRef]
Demirtas, Z. Teachers’ job satisfaction levels. In Proceedings of the 1st World Conference on Learning, Teaching and Administration (WCLTA), Cairo, Egypt, 29–31 October 2010; Volume 9. [CrossRef]
Cardoso, C.G.L.D.; Costa, N.M.D.C. Factors connected with professional satisfaction and dissatisfaction among nutrition teacher.
Cienc. Saude Coletiva 2016, 21, 2357–2364. [CrossRef] [PubMed]

Sustainability 2022, 14, 1121

17.
18.
19.
20.

21.
22.
23.
24.
25.
26.
27.
28.
29.

30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.

44.

16 of 19

Stearns, E.; Banerjee, N.; Moler, S.; Mickelson, R.A. Collective pedagogical teacher culture and teacher satisfaction. Teach. Coll.
Rec. 2015, 117, 080303. [CrossRef]
Richards, K.A.R.; Washburn, N.; Carson, R.L.; Hemphill, M.A. A 30-year scoping review of the physical education teacher
satisfaction literature. Quest 2017, 69, 494–514. [CrossRef]
Platsidou, M.; Agaliotis, I. Burnout, job satisfaction and instructional assignment-related sources of stress in Greek special
education teachers. Int. J. Disabil. Dev. Educ. 2008, 55, 61–76. [CrossRef]
Margaritoiu, A.; Eftimie, S. Pre-university Teachers’ Professional Satisfaction. In Proceedings of the International Conference on
Psychology and the Realities of the Contemporary World (PSIWORLD), Bucharest, Romania, 18–21 October 2012; pp. 110–114.
[CrossRef]
Bota, O.A. Job satisfaction of teachers. In Proceedings of the 2nd World Conference on Educational Technology Research, Nicosia,
Cyprus, 27–29 June 2012; pp. 634–638. [CrossRef]
Orhan, E.E.; Ok, A. Who prefer teacher education programs? Candidates’ entry characteristics and attitude towards teaching.
Hacet. Univ. Egit. Fak. Derg.-Hacettpe Univ. J. Educ. 2014, 29, 75–92.
Gomez-Leal, R.; Holzer, A.A.; Bradley, C.; Fernandez-Berrocal, P.; Patti, J. The relationship between emotional intelligence and
leadership in school leaders: A systematic review. Camb. J. Educ. 2021, 52, 1–21. [CrossRef]
Hewett, B.S.; La Paro, K.M. Organizational climate: Collegiality and supervisor support in early childhood education programs.
Early Child. Educ. J. 2020, 48, 415–427. [CrossRef]
Johnson, S.M.; Kraft, M.A.; Papay, J.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. [CrossRef]
Richards, K.A.R.; Washburn, N.S.; Hemphill, M.A. Exploring the influence of perceived mattering, role stress, and emotional
exhaustion on physical education teacher/coach job satisfaction. Eur. Phys. Rev. 2019, 25, 389–408. [CrossRef]
Stuopyte, E.; Augustiniene, A. The factors of teacher career satisfaction. In Proceeding of the 11th International Conference on
Education and New Learning Techonologies (EDULEARN), Palma, Spain, 1–3 July 2019; pp. 1298–1306.
Gumus, M.; Hamarat, B.; Colak, E.; Duran, E. Organizational and occupational identification Relations to teacher satisfaction and
intention to early retirement. Career Dev. Int. 2012, 17, 300–313. [CrossRef]
Ignat, A.A.; Clipa, O. Teachers’ satisfaction with life, job satisfaction and their emotional intelligence. In Proceedings of the 2nd
Edition of the International Conference on Psychology and the Realities of the Contemporary World (PSIWORLD), Bucharest,
Romania, 27–30 October 2011; pp. 498–502. [CrossRef]
de la Fuente-Anuncibay, R.; Gonzalez-Bernal, J.; de Diego-Vallejo, R.; Caggiano, V. Leadership and organization management:
Secondary school, teacher satisfaction and leadership for education organization’s. CADMO 2017, 2, 50. [CrossRef]
Grayson, J.L.; Alvarez, H.K. School climate factors relating to teacher burnout: A mediator model. Teach. Teach. Educ. 2008, 24,
1349–1363. [CrossRef]
Groschner, A.; Seidel, T.; Kiemer, K.; Pehmer, A.K. Through the lens of teacher professional development components: The
‘Dialogic Video Cycle’ as an innovative program to foster classroom dialogue. Prof. Dev. Educ. 2015, 41, 729–756. [CrossRef]
Mohd Anuar, N.F.; Rasdi, I.; Saliluddin, S.M.; Zainal Abidin, E. Work task and job satisfaction predicting low back pain among
secondary school teachers in Putrajaya. Iran. J. Public Health 2016, 45, 85–92.
Gracin, D.G.; Domovic, V. Using maths textbooks in lower secondary education. Odgoj. Znan.-Educ. Sci. 2009, 11, 297–317.
Erdogan, M.; Usak, M.; Aydin, H. Investigating prospective teachers’ satisfaction with social services and facilities in Turkish
universities. J. Balt. Sci. Educ. 2008, 7, 17–26.
Krtalic, S.; Spasovic, V.; Kasumovic, L.; Morovic, M.L.; Muslic, L.; Milanovic, S.M. Applicability and quality assessment of the
set of equipment in the project “Polygon for Physical Activity of School-aged Children” in primary schools without gymnasia.
Kinesiology 2020, 52, 134–142. [CrossRef]
Worthy, K.; Dawson, R.M.; Tavakoli, A.S. Relationships among nursing deans’ leadership styles and faculty job satisfaction levels.
J. Nurs. Educ. 2020, 59, 68–75. [CrossRef]
Barahona, M.; Ibaceta-Quijanes, X. Neither fish nor fowl: The contested identity of teachers of English in an EFL. RELC J. 2020, 51,
347–363. [CrossRef]
Renzulli, L.A.; Parrott, H.M.; Beattie, I.R. Racial mismatch and school type: Teacher satisfaction and retention in charter and
traditional public schools. Sociol. Educ. 2011, 84, 23–48. [CrossRef]
Eirin-Nemina, R.; Sanmiguel-Rodriguez, A.; Rodriguez-Rodriguez, J. Professional satisfaction of physical education teachers.
Sport Educ. Soc. 2020, 27, 1357–3322. [CrossRef]
Gonzalez-Riano, X.A.; Armesto-Fernandez, X. Minority language teaching and teacher satisfaction: The case of Asturias. Cult. Y
Educ. 2012, 24, 219–241. [CrossRef]
Nikolic, S.; Vial, P.J.; Ros, M.; Stirling, D.; Ritz, C. Improving the laboratory learning experience: A process to train and manage
teaching assistants. IEEE Trans. Educ. 2015, 58, 130–139. [CrossRef]
Sisask, M.; Varnik, P.; Varnik, A.; Apter, A.; Balazs, J.; Balint, M.; Bobes, J.; Brunner, R.; Corcoran, P.; Cosman, D. Teacher
satisfaction with school and psychological well-being affects their readiness to help children with mental health problems. Health
Educ. J. 2014, 73, 382–393. [CrossRef]
Fernandez-Costales, A.; Gonzalez-Riano, X.A. Teacher satisfaction concerning the implementation of bilingual programmes’ in a
Spanish university. Porta Ling. 2015, 23, 93–108. [CrossRef]

Sustainability 2022, 14, 1121

45.
46.
47.
48.
49.
50.

51.

52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.

65.
66.
67.
68.
69.
70.
71.
72.
73.
74.

17 of 19

Cameron, M.; Lovett, S. Sustaining the commitment and realising the potential of highly promising teachers. Teach. Teach. 2015,
21, 150–163. [CrossRef]
Grissom, J.A. Can good principals keep teachers in disadvantaged schools? Linking principal effectiveness to teacher satisfaction
and turnover in hard-to-staff environments. Teach. Coll. Rec. 2011, 113, 2552–2585. [CrossRef]
Batista, J.; Santos, H.; Marques, R.P. The use of ICT for communication between teachers and students in the context of higher
education institutions. Information 2021, 12, 479. [CrossRef]
Xu, X.S.; Chan, F.M.; Sun, Y.L. Personal learning environment: An experience with ESP teacher training. Interact. Learn. Environ.
2020, 28, 779–794. [CrossRef]
Jesmin, T.; Ley, T. Giving teachers a voice: A study of actual game use in the classroom. Information 2020, 11, 55. [CrossRef]
Jenson, J.; Tomin, B.; Terzopoulos, T. Making Space for Innovation: Teacher Perspectives on a Wearable Technology Curriculum.
In Proceedings of the 11th International Conference of Education, Research and Innovation (ICERI 2018), Seville, Spain, 12–14
November 2018; p. 4360.
Karunaratne, T.; Zhemchugova, H.; Byungura, J.C.; Olsson, U. Towards an agile-based process model for effective teacher training
on LMS. In Proceedings of the 18th European Conference on E-learning (ECEL), Copenhagen, Denmark, 7–8 November 2019;
pp. 284–293. [CrossRef]
Pettersson, F. On the issues of digital competence in educational contexts—A review of literature. Educ. Inf. Technol. 2018, 23,
1005–1021. [CrossRef]
Francisco, E.; Ferreira, H.M.; Goulart, I.D.V. Digital literacy: From the use of digital technologies to the formation of Portuguese
speaking teachers, what is discussed about this? Texto Livre-Ling. E Techologia 2019, 12, 109–127. [CrossRef]
Bedran, P.F. Digital literacy and language teacher education in contemporary times. Rev. Entrelinguas 2016, 2, 225–247. [CrossRef]
Rapanta, C.; Botturi, L.; Goodyear, P.; Guàrdia, L.; Koole, M. Online university teaching during and after the COVID-19 crisis:
Refocusing teacher presence and learning activity. Postdigit. Sci. Educ. 2020, 2, 923–945. [CrossRef]
Genlott, A.A.; Gronlund, A.; Viberg, O. Disseminating digital innovation in school-leading second-order educational change.
Educ. Inf. Technol. 2019, 24, 3021–3039. [CrossRef]
Lemieux, M.M. Inequalities, skills and digital access conditions. Int. J. Technol. High. Educ. 2021, 18, 157–169. [CrossRef]
Wong, S.; Laidlaw, L.; Liu, Y.N. Reimagining professional development for digital literacies: Old, new and pandemic. Lang. Lit.
2021, 23, 49–60. [CrossRef]
Monteiro, A.R.; Leite, C. Digital literacies in higher education: Skills, uses, opportunities and obstacles to digital transformation.
RED-Rev. De Educ. A Distancia 2021, 21, 65. [CrossRef]
Almazova, N.; Krylova, E.; Rubtsova, A.; Odinokaya, M. Challenges and opportunities for Russian higher education amid
COVID-19: Teachers’ perspective. Educ. Sci. 2020, 10, 368. [CrossRef]
Lee, K. Rethinking the accessibility of online higher education: A historical review. Internet High. Educ. 2017, 33, 15–23. [CrossRef]
Pittman, V. University correspondence study: A revised historiographic perspective. In Handbook of Distance Education, 3rd ed.;
Moore, M.G., Ed.; Routledge: New York, NY, USA, 2013.
Tan, K.H.; Chan, P.P.; Said, N.E.M. Higher education students’ online instruction perceptions: A quality virtual learning
environment. Sustainability 2021, 13, 10840. [CrossRef]
García-Peñalvo, F.J.; Corell, A.; Abella-García, V.; Grande-de-Prado, M. Recommendations for mandatory online assessment in
higher education during the COVID-19 pandemic. In Lecture Notes in Educational Technology; Burgos, D., Tlili, A., Tabacco, A.,
Eds.; Springer: Singapore, 2021; pp. 85–98. [CrossRef]
Al-Tabbaa, O.; Ankrah, S. ‘Engineered’ University-Industry Collaboration: A Social Capital Perspective. Eur. Manag. Rev. 2018,
16, 543–565. [CrossRef]
Coccia, M. The theory of technological parasitism for the measurement of the evolution of technology and technological
forecasting. Technol. Forecast. Soc. Chang. 2019, 141, 289–304. [CrossRef]
Stauss, K.; Koh, E.; Collie, M. Comparing the effectiveness of an online human diversity course to face-to-face instruction. J. Soc.
Work. Educ. 2018, 54, 492–505. [CrossRef]
Alam, G.M.; Forhad, M.A.R. Clustering secondary education and the focus on science: Impacts on higher education and the job
market in Bangladesh. Comp. Educ. Rev. 2021, 65, 310–331. [CrossRef]
Alam, G.M.; Asimiran, S. Online technology: Sustainable higher education or diploma disease for emerging society during
emergency-comparison between pre and during COVID-19. Technol. Forecast. Soc. Chang. 2021, 172, 121034. [CrossRef] [PubMed]
Moule, P.; Pontin, D.; Gilchrist, M.; Ingram, R. Critical Appraisal Framework. Available online: http://learntech.uwe.ac.uk/da/
Default.aspx?pageid=1445 (accessed on 22 October 2021).
Yu, Z.G.; Gao, M.L.; Wang, L.F. The effect of educational games on learning outcomes, student motivation, engagement and
satisfaction. J. Educ. Comput. Res. 2020, 59, 522–546. [CrossRef]
Booth, A. “Brimful of STARLITE” toward standards for reporting literature searches. J. Med. Libr. Assoc. 2006, 94, 421–429.
Miles, M.B.; Huberman, A.M. Qualitative data analysis: An expanded Sourcebook. J. Environ. Psychol. 1994, 14, 336–337.
[CrossRef]
Hargreaves, A.; Fullan, M. Professional capital after the pandemic: Revisiting and revising classic understandings of teachers’
work. J. Prof. Cap. Community 2020, 5, 327–336. [CrossRef]

Sustainability 2022, 14, 1121

75.

18 of 19

Kraft, M.A.; Simon, N.S.; Lyon, M.A. Sustaining a sense of success: The protective role of teacher working conditions during the
COVID-19 pandemic. J. Res. Educ. Eff. 2021, 14, 727–769. [CrossRef]
76. Daumiller, M.; Rinas, R.; Hein, J.; Janke, S.; Dickhauser, O.; Dresel, M. Shifting from face-to-face to online teaching during
COVID-19: The role of university faculty achievement goals for attitudes towards this sudden change, and their relevance for
burnout/engagement and student evaluations of teaching quality. Comput. Hum. Behav. 2021, 118, 106677. [CrossRef]
77. Tejedor, S.; Cervi, L.; Perez-Escoda, A.; Jumbo, F.T. Digital Literacy and Higher Education during COVID-19 Lockdown: Spain,
Italy, and Ecuador. Publications 2020, 8, 48. [CrossRef]
78. Konig, J.; Jager-Biela, D.J.; Glutsch, N. Adapting to online teaching during COVID-19 school closure: Teacher education and
teacher competence effects among early career teachers in Germany. Eur. J. Teach. Educ. 2020, 43, 608–622. [CrossRef]
79. Perifanou, M.; Economides, A.A.; Tzafilkou, K. Teachers’ digital skills readiness during COVID-19 pandemic. Int. J. Emerg.
Technol. Learn. 2021, 16, 238–251. [CrossRef]
80. Campbell, P. Rethinking professional collaboration and agency in a post-pandemic era. J. Prof. Community 2020, 5, 337–341.
[CrossRef]
81. Darling-Hammond, L.; Hyler, M.E. Preparing educators for the time of COVID horizontal ellipsis and beyond. Eur. J. Teach. Educ.
2020, 43, 457–465. [CrossRef]
82. Talidong, K.J.B.; Toquero, C.M.D. Philippine teachers’ practices to deal with anxiety amid COVID-19. J. Loss Trauma 2020, 25,
573–579. [CrossRef]
83. Xue, E.Y.; Li, J.; Li, T.Z. How China’s education responses to COVID-19: A perspective of policy analysis. Educ. Philosopy Theory
2020, 53, 881–893. [CrossRef]
84. Sales, D.; Cuevas-Cervero, A.; Gomez-Hernandez, J.A. Perspectives on the information and digital competence of social sciences
students and faculty before and during lockdown due to COVID-19. Prof. Inf. 2020, 29, 4. [CrossRef]
85. Adov, L.; Maeots, M. What can we learn about science teachers’ technology use during the COVID-19 pandemic? Educ. Sci. 2021,
11, 255. [CrossRef]
86. Moorhouse, B.L.; Kohnke, L. Thriving or surviving emergency remote teaching necessitated by COVID-19: University teachers’
perspectives. Asia-Pac. Educ. Res. 2021, 30, 279–287. [CrossRef]
87. Lei, S.I.; So, A.S.I. Online teaching and learning experiences during the COVID-19 pandemic-A comparison of teacher and student
perceptions. J. Hosp. Tour. Educ. 2021, 33, 148–162. [CrossRef]
88. Hussein, M.H.; Ow, S.H.; Ibrahim, I.; Mahmoud, M.A. Measuring instructors continued intention to reuse Google Classroom in
Iraq: A mixed-method study during COVID-19. Interact. Technol. Smart Educ. 2021, 18, 380–402. [CrossRef]
89. Alves, R.; Lopes, T.; Precioso, J. Teachers’ well-being in times of COVID-19 pandemic: Factors that explain professional well-being.
IJERI-Int. J. Educ. Res. Innov. 2021, 15, 203–217. [CrossRef]
90. Truzoli, R.; Pirola, V.; Conte, S. The impact of risk and protective factors on online teaching experience in high school Italian
teachers during the COVID-19 pandemic. J. Comput. Assist. Learn. 2021, 37, 940–952. [CrossRef]
91. Aperribai, L.; Cortabarria, L.; Aguirre, T.; Verche, E.; Borges, A. Teacher’s physical activity and mental health during lockdown
due to the COVID-2019 pandemic. Front. Psychol. 2020, 11, 577886. [CrossRef] [PubMed]
92. Hong, X.M.; Liu, Q.Q.; Zhang, M.Z. Dual Stressors and Female Pre-school Teachers’ Job Satisfaction During the COVID-19: The
Mediation of Work-Family Conflict. Front. Psychol. 2021, 12, 691498. [CrossRef] [PubMed]
93. Collie, R.J. COVID-19 and teachers’ somatic burden, stress, and emotional exhaustion: Examining the role of principal leadership
and workplace buoyancy. Area Open 2021, 7, 1–15. [CrossRef]
94. Moorhouse, B.L. Beginning teaching during COVID-19: Newly qualified Hong Kong teachers’ preparedness for online teaching.
Educ. Stud. 2021, 1–17. [CrossRef]
95. Beames, J.R.; Christensen, H.; Werner-Seidler, A. School teachers: The forgotten frontline workers of COVID-19. Australas.
Psychiatry 2021, 29, 420–422. [CrossRef]
96. Kukreti, S.; Ahorsu, D.K.; Strong, C.; Chen, I.H.; Lin, C.Y.; Ko, N.Y.; Griffiths, M.D.; Chen, Y.P.; Kuo, Y.J.; Pakpour, A.H.
Post-traumatic stress disorder in Chinese teachers during COVID-19 pandemic: Roles of fear of COVID-19, nomophobia, and
psychological distress. Healthcare 2021, 9, 1288. [CrossRef]
97. Casacchia, M.; Cifone, M.G.; Giusti, L.; Fabiani, L.; Gatto, R.; Lancia, L.; Cinque, B.; Petrucci, C.; Giannoni, M.; Ippoliti, R.; et al.
Distance education during COVID 19: An Italian survey on the university teachers’ perspectives and their emotional conditions.
BMC Med. Educ. 2021, 21, 335. [CrossRef] [PubMed]
98. de la Fuente, J.; Pachon-Basallo, M.; Santos, F.H.; Peralta-Sanchez, F.J.; Gonzalez-Torres, M.C.; Artuch-Garde, R.; Paoloni, P.V.;
Gaetha, M.L. How has the COVID-19 crisis affected the academic stress of university students? The role of yeachers and students.
Front. Psychol. 2021, 12, 626340. [CrossRef]
99. Azorin, C. Beyond COVID-19 supernova. Is another education coming? J. Prof. Cap. Community 2020, 5, 381–390. [CrossRef]
100. Fu, G.P.; Clarke, A. The development and impact of teachers’ collective agency during COVID-19: Insights from online classrooms
in Canada and China. Educ. Rev. 2021, 1–21. [CrossRef]
101. Perez-Calderon, E.; Prieto-Ballester, J.M.; Miguel-Barrado, V. Analysis of digital competence for Spanish teachers at pre-university
educational key stages during COVID-19. Int. J. Environ. Res. Public Health 2021, 18, 8093. [CrossRef]
102. Masry-Herzalah, A.; Dor-Haim, P. Teachers’ technological competence and success in online teaching during the COVID-19 crisis:
The moderating role of resistance to change. Int. J. Educ. Manag. 2021, 36, 1–13. [CrossRef]

Sustainability 2022, 14, 1121

19 of 19
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