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New technologies will change personal and social life as we know it today. In the 
current society of information in which we live, we gather information and make deci-
sions based on the virtual resources available to us. However, despite the increased quan-
tity and quality of these resources, problems persist. One of them is that such resources 
are not generalized between countries and between social and ethnic groups within each 
country. The use and exploitation of new technologies and virtual environments are im-
plemented in all areas of social life, including in the educational context, and such differ-
ences call into question the sustainability and scope of the Sustainable Development Goals 
(SDGs) defined by the UN for 2030. 

Thus, in the last few years, higher education systems and learning environments 
have developed in line with society and the changes that have arisen in the environment, 
thus influencing their long-term sustainability. For example, the COVID-19 pandemic 
highlighted the vulnerability of these systems worldwide, mainly due to the difficulty of 
adapting to new technological teaching resources (focused on new online teaching plat-
forms), their integration into the teaching and research tasks of the academic workforce 
and the impact that the virtual environment may have on students’ learning and assess-
ment. In this sense, initiatives to strengthen the training of teachers and students in the 
appropriate use of new technologies and virtual teaching–learning environments must be 
reinforced. Indeed, immersion in the new teaching methodologies demanded by the new 
technological environments can lead to a paradigm shift in the teaching–learning process, 
affecting both the development policies of educational systems and the quality of the 
learning content taught, as well as students’ satisfaction. 

This book focuses on key factors regarding the sustainability of traditional education 
systems complemented by new virtual learning environments. Under this perspective, it 
raises important research questions in different scientific fields. For instance, concerning 
higher education institutions and their quality systems, is it possible to ensure the planned 
SDGs, are the opinions of all stakeholders involved in the teaching–learning process being 
taken into account, and can the educational dimension be strengthened in disadvantaged 
social environments to promote citizenship, employability and reduce poverty? As far as 
the new teaching technologies to be incorporated into educational systems and their im-
pact on learning are concerned, are there clear guidelines to identify teaching technologies 
capable of promoting quality virtual learning, in which absenteeism and dropouts are 
minimized, are these new tools capable of adequately motivating and satisfying students, 
providing them with a constant updating of knowledge, and are they able to avoid unde-
sirable aspects such as lack of teacher–student interaction, poor technical and instruc-
tional support, or insufficient collaboration for problem solving/group projects? Do they 
allow inclusive practices for students with some kind of disability? Can mobile devices 
act as a catalyst for improvement in specific learning processes such as languages? All 
these questions, and others, show the diversity and complexity of potentialities and prob-
lems that may occur in the ever-changing and unpredictable near future. 
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In brief, this Special Issue of Sustainability entitled “Ensuring Quality Education and 
Good Learning Environments for Students” consists of a compendium of 14 articles that 
provide interesting reflections on the above issues and raise the need to monitor the pos-
itive and negative factors observed in the different empirical studies carried out on sus-
tainability in the educational environment. 

This volume is an attempt to enhance the research contribution arising from the chal-
lenges faced by the current higher education system. 
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Abstract: This study aimed to identify how positive parenting styles as perceived by middle school
students affect their academic achievement and to assess the mediation effect of self-esteem and
academic engagement. Data concerning 2590 middle school first graders were obtained from the
South Korea Children and Youth Panel Survey 2018, and data analysis was undertaken using the
SPSS21.0, AMOS22.0, and PROCESS macro programs. This study identified significantly positive
effects of positive parenting styles and academic engagement on self-esteem, and of academic
engagement on academic achievement. Furthermore, self-esteem and academic engagement had
a mediating effect on the relation between positive parenting styles and academic achievement.
Therefore, educators should develop programs that improve positive parenting styles, and specific
programs for middle school students to enhance their academic engagement and self-esteem.

Keywords: middle school students; parenting style; self-esteem; academic achievement; academic
engagement; social emotions; performance

1. Introduction

Academic achievement is highly related to not only personal factors such as self-
identity development but also environmental factors. Various studies have dealt with
relevant family aspects in this respect, especially the role of parents. Kim [1], Park [2],
and Yoon [3] examined personal factors related to parents’ involvement and showed that
parenting styles or personal tendencies, such as parental support, can affect academic
performance. Further, Park and Hyun [4] examined parents’ relationship with academic
achievement using self-encouragement as a variable. The results of these studies showed
that parents’ support for their children’s academic careers improved the children’s academic
performance and achievement.

However, close relationships with children may not always or necessarily have a
positive effect on their academic performance and achievement. It has been claimed
that excessive intervention could negatively affect academic performance [5]. Additional
research is needed to clarify this matter. While one study [6] examined the correlation
between academic achievement and self-identity development, that study was limited as it
was conducted on middle school students in only one area in South Korea (Korea hereafter).
Therefore, the current study sought to enhance the generalizability of its results by using
country-level data on Korean children and youth panel data for analysis.

Given that prior studies have shown that individuals’ sustainability orientation, sus-
tainable effort, economic environment, and parental support affect children’s academic
performance, this study considered the aspects of both their learning environments and
their personalities. In particular, this study focused on the students’ self-esteem and par-
ents’ parenting style. In other words, academic achievement can vary depending on the
relationship between parenting style and students’ self-esteem [7,8].

Sustainability 2021, 13, 13233. https://doi.org/10.3390/su132313233 https://www.mdpi.com/journal/sustainability3
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This study thus aimed to determine the effects of parenting style, self-esteem, and
academic engagement on academic achievement as perceived by middle school students,
using data obtained from the Korean Children and Youth Panel Survey (KCYPS). It also
attempted to identify more precisely how certain variables affect academic achievement.

Therefore, the authors propose positive parenting attitudes and high self-esteem as
prerequisites for improving academic achievement, which will reduce the tendency of
managers to leave. Based on the above study, the following hypothesis was proposed to
clarify the impact of the environment and propensity according to academic achievement.

Hypothesis 1 (H1). The positive parenting method perceived by middle school students will related
to academic achievement, self-esteem, and academic participation.

Hypothesis 2 (H2). Self-esteem and academic participation among middle school students will
have a mediation effect on the relationship between perceived positive parenting styles and academic
achievement.

2. Theoretical Background

2.1. Parenting Styles and Academic Achievement

As family households are generally where humans begin their lives and develop their
first human relationships, such places provide a foundation for character and personality
formation. In particular, the relationship between parents and children is the most impor-
tant factor in the latter’s growth and development as adolescents. However, definitions of
parental attitudes have varied in different studies. Parental attitude is defined as general
attitudes and behavior a parent adopts toward a child (Kim and Jang, 2016) [9] Parental
attitudes are very important, which is because parents’ standards for morals and behaviors
are expressed in communication with their children and the children apply the standards
to their development [2]. In particular, parents or teachers who guide students at school
are interested in the relationship between parentings styles and academic achievement as a
major concern for students and children. Parenting styles have been proven to be a strong
predictor of academic achievement in previous studies [2,7,10], but the association between
academic achievement and positive parenting styles in Korean educational environment
and culture remains controversial [5,6]. Therefore, it is necessary to analyze the relation
between parentings styles and academic achievement using data from a survey targeting
all middle school students rather than specific cases through qualitative research. Although
how specific factors relate to each other has been investigated, how academic achievement,
self-esteem, learning enthusiasm, and academic achievement are linked to each other is not
comprehensively clear yet.

Park (1996) first theorized parental attitudes and classify them into two dimensions:
(a) acceptance or rejection and (b) domination or obedience. Reference [11] also classified
parental attitudes into two dimensions: (a) affection or hostility and (b) autonomy or
control. According to Schaefer, affection refers to parents’ positive evaluation of children,
emotional expression, and attitudes; hostility refers to attitudes of ignoration or rejection;
autonomy refers to acceptability; and control refers to anxiety, protection, coercion, desire
to achieve, and interest in health [2]. References [12,13] considered that the sub-factors of
parental attitudes involved promise-making, authoritarian, democratic, equal-treatment,
and neglectful aspects, while references [14,15] categorized parental attitudes into three
dimensions: (a) warmth and hostility, (b) restriction and tolerance, and (c) overprotection
and neglect.

According Heo (2012) [16], parenting not only determines the quality of the parent-
child relationship, but also has a significant effect on a child’s psychological characteristics,
which in turn affects the child’s intellectual development. These findings are supported by
reference [17]. Reference [18] reported a significant correlation between academic perfor-
mance and school adaptation in a long-term study on the effects of family environment
and parent-child relations on children’s academic performance. Specifically, they found
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that the more children experienced rejection from their parents, the lower were their levels
of academic performance and school adaptation. Epstein and Radin claimed that chil-
dren from families where the father’s parenting style was democratic and intimate were
motivated positively in terms of academic achievement and school adaptation, whereas
children whose fathers frequently punished or restricted them responded negatively to
school life and had reduced motivation for achievement. These studies indicated that
positive parenting attitudes are closely related to and influence all aspects of children’s
learning activities, cognitive and affective behavior, and school life adaptation. Accordingly,
an empirical study to further clarify the precise effects involved is likely to be useful.

2.2. Mediating Role of Self-Esteem and Academic Engagement in the Relation between Positive
Parenting Styles and Academic Achievement

No matter how motivated learners are to participate in learning, they tend to continue
their participation selectively depending on their academic engagement [3]. Therefore,
academic engagement is an important element in examining successful school life [19] and
continuity in learning participation [20]. Self-esteem as a concept has also been used to
evaluate individuals’ perception of their own value, and reference [21] defined self-esteem
as either a positive or negative attitude toward oneself. Conceptualizing one’s value may
not only relate to academic achievement but also affect other types of behavior among
middle school students. According to previous studies, self-esteem has been reported to
be a variable affecting academic achievement or adjustment at school [14,22,23]. Further,
students with high self-esteem were shown to have high level of adjustment at school and
academic achievement, whereas students with low self-esteem had high levels of anxiety
and abnormal behavior. Students who had a positive view of themselves and a firm belief
in their abilities realized more outstanding academic achievements [2].

Families’ functional characteristics such as parenting attitudes and parenting beliefs
have a stronger effect on adolescents than their structural characteristics, such as socioeco-
nomic status and family composition [24]. Parent-child relationships are important [25–27]
because children learn and imitate their parents’ values, lifestyles, and behaviors through
interaction with them. During this process, adolescents develop their values and personali-
ties, self-concepts such as self-respect, and social skills such as social-norm learning [28,29].

Parents’ parenting attitudes affect their children’s school life adaptation, such as their
relationships with peers and teachers as well as attitudes toward schoolwork, in varying
degrees [28,30]. Family-related variables, including parents, were generally identified and
discussed in studies on school life adaptation in Korea [15,17,28]; among these variables,
parental attitudes were consistently reported to affect school life adaptation [31]. Studies
found that the more affectionate parental attitudes are [27,32,33], the more receptive [33],
democratic [34], and reasonable [35] are the parents, and the more likely it is that there will
be a positive effect on adolescents’ adaptation and academic achievement.

Negative parenting attitudes, such as parental abuse and neglect, negatively affect
adolescents’ school life adaptation and learning enthusiasm [36]. Parenting is also an
important factor influencing adolescent self-esteem [36–38]. Self-esteem is formed through
social interactions involving recognition, respect, acceptance, and evaluation of values
imparted by important others, as well as successful experiences as individuals [38,39]. The
family setting is generally the primary environment for individual development, with
parents most likely to have interacted with adolescents for the longest time, that is, since
infancy. Therefore, the effect of parents on the development of self-esteem in adolescents is
likely to be significant [40] and can be mutually reinforcing, because positive adolescent
self-esteem will affect parental self-esteem positively, creating a positive feedback cycle [34].

3. Methods

3.1. Research Model

This study aimed to determine whether self-esteem and academic engagement have
a mediating effect on the relationship between positive parenting styles and academic
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achievement among middle school students. For this purpose, a research model was
constructed, as shown in Figure 1.

Figure 1. Research Model 1.

3.2. Participants

This study was undertaken using data concerning 2590 middle school first graders in
Korea that was obtained from the KCYPS 2018 conducted by the National Youth Policy
Institute. KCYPS 2018 was designed to establish data that can show complex changes
regarding the growth and development of children and youth from a systemic and multi-
dimensional perspective with support from the Ministry of Education, Korea. This panel
survey was reviewed by the institutional review board of the National Youth Policy Institute
and executed using the tablet-assisted personal interview method for multi-stage stratified
sampled middle school first graders.

Among the 2590 participants in the survey, 1409 (54.2%) were male and 1185 were
female (45.8%). Of these, 1169 (45.1%) students attended middle school in metropolises,
1054 (40.7%) attended middle school in small or medium-sized cities, and 367 (14.2%)
attended middle school in the rural areas of Korea. %). In addition, the average age of the
participants was 13 years old (Mage = 13.052).

3.3. Measures

Within the panel data of KCYPS 2018, the questionnaire responses on positive parent-
ing styles, self-esteem, academic engagement, and academic achievement of middle school
first-grade students were used for this study. To measure positive parenting styles, the
Korean version of the Parents as Social Context Questionnaire for Adolescents developed
by Kim and Lee [39] was used. This scale consisted of six dimensions: warmth, autonomy
support, structure, rejection, coercion, and chaos. Data from a total of 12 items within
the warmth, autonomy support, and structure dimensions were used to analyze positive
parenting styles in this study. In Kim and Lee’s [39] research, the Cronbach’s α were as
follows: warmth, 0.882; autonomy support, 0.836; and structure, 0.766, all of which were
over 0.6. The sample items include “My parents show me that they love me” and “My
parents like to be with me.”

Self-esteem was measured using Rogenberg’s [23] self-esteem scale translated by
the National Youth Policy Institute. Participants were asked to estimate their self-esteem
through items such as “I feel that I have a number of good qualities,” “I am able to do
things as well as most other people,” and “I take a positive attitude toward myself.”

To measure academic engagement, the Korean Academic Engagement Inventory
developed by the Lee and Lee [41] was used. This scale consisted of 16 items: four items for
each of the four dimensions of vigor, dedication, esteem, and immersion. Lee and Lee’s [41]
results showed that the eigen values of all items were over 0.5. The sample questions to
measure academic engagement include “I’m good at studying,” “I am confident in my
studies,” and “I become energetic while I’m studying.”
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The questionnaire for academic achievement consisted of two items—the subjective
academic achievement level and academic achievement satisfaction level—as developed
by the National Youth Policy Institute [42–44].

3.4. Data Analysis and Research Procedures

Data analysis was performed using the SPSS21.0, AMOS22.0, and PROCESS macro
programs. The analysis proceeded as follows. First, a frequency analysis was conducted on
the independent variables, dependent variables, and mediator variables. Also, measuring
Cronbach’s α was conducted to confirm the variables’ reliability. Second, a confirmatory
factor analysis was conducted to confirm the research model’s validity. Third, a correlation
analysis was conducted to identify the direction of relevance and relationships among
the variables. Fourth, a research model and an alternative model were constructed and
compared to identify which model was appropriate to use for analysis. Fifth, a structural
equation was used to conduct covariance structural analysis, confirm whether there are any
influencing effects between the study variables; and confirm the research model’s goodness
of fit. Sixth, mediator analysis was undertaken for verification using the PROCESS macro.
According to Lee [41–44], the PROCESS macro is a useful analytic method for verifying both
the mediation and control effects as it does not require separate procedures using regression
analysis such as those used by Baron and Kenny [12], or the Sobel test. The PROCESS
macro uses bootstrapping to verify mediation effects where the basic number of samples
has been set to at least 2000, and it determines the resulting values in a single analysis.

4. Results

To enhance the measuring model’s simplicity and accuracy, three sub-categories
were determined concerning self-esteem through data parceling, while three and two
sub-categories were determined for each of them, respectively, based on the theoretical
background. As shown in Figure 2, confirmatory factor analysis was conducted on the
research model. The analysis confirmed the model’s goodness of fit as well as that the
measuring and potential variables were well-organized, as shown in Table 1. Specifically,
the fit indexes are acceptable when the comparative fit index (CFI) ≥ 0.9, normed fit index
(NFI) ≥ 0.9, Tucker-Lewis Index (TLI) ≥ 0.9, and root mean square error of approximation
(RMSEA) ≤ 0.1; as the measuring model had fit index values of CFI = 0.930, NFI = 0.927,
TLI = 0.902, and RMSEA = 0.088, it found to be fit for this study [12,45]. The regression
weight of variables in Confirmatory factor analysis model was found in Table 2.

Table 1. Goodness-of-Fit Indexes for Structural Equation Model.

χ2 Df CFI NFI TLI RMSEA p

946.023 45 0.930 0.927 0.902 0.088 0.000

Table 2. Regression Weight of Variables in CFA.

Latent Variable Item Regression Weight SE CR p

Positive Parenting Style Warmth 1.000
Autonomy 0.955 0.028 34.001 0.000

Support 0.708 0.022 32.892 0.000
Self Esteem SE1 1.000

SE2 0.917 0.029 31.547 0.000
SE3 0.178 0.044 4.032 0.000

Academic Engagement Dedication 1.000
Vigor 1.047 0.029 35.708 0.000

Esteem 1.389 0.041 33.496 0.000
Immersion 1.149 0.036 32.279 0.000

Academic Achievement Subjective AA 1.000
AA Satisfaction 0.777 0.035 22.319 0.000
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Figure 2. Confirmative Factor Analysis.

The means, standard deviations, Cronbach’s α values, and correlations of the study
variables are shown in Table 3. All Cronbach’s α values were over 0.6, and all the variables
in the model had a direct relationship with one another. Correlation analysis confirmed that
there was a significantly positive relationship between positive parenting styles, self-esteem,
academic engagement, and academic achievement.

Table 3. Number, Means, Standard Deviations, Cronbach’s α, Correlations, and Reliabilities of Study Variables.

Variable M SD Cronbach’s α 1 2 3 4

1. Positive Parenting Style 3.26 0.49 0.918 -
2. Self Esteem 3.49 0.50 0.866 0.51 *** -
3. Academic Engagement 2.47 0.55 0.929 0.36 *** 0.45 *** -
4. Academic Achievement 3.53 0.96 0.751 0.17 *** 0.25 *** 0.41 *** -

*** p < 0.001.

Each model’s goodness of fit was compared through the comparison between a full-
mediation model as the alternative model and a partial-mediation model as the research
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model, in accordance with Kelloway [11]. The partial-mediation model was constructed
in relation to Hypothesis 2 (H2): Self-esteem and academic participation among middle
school students will have a mediation effect on the relationship between perceived pos-
itive parenting styles and academic achievement (see Figure 3). The fit indexes of the
partial-mediation model showed significance: χ2 = 1079.401 (degrees of freedom [df] = 45,
p < 0.001), with CFI = 0.920, NFI = 0.917, TLI = 0.900, and RMSEA = 0.094, as shown in
Table 4.

Figure 3. Partial-Mediation Model.

Table 4. Goodness-of-Fit Indexes for Structural Equation Model.

Model χ2 (Df) Δχ2 (ΔDf) CFI NFI TLI RMSEA

Partial Mediation 1079.4 (45) *** 1.00 (1) 0.920 0.917 0.902 0.094
Full Mediation 1080.4 (46) *** 0.920 0.917 0.900 0.093

*** p < 0.001.

In the alternative full-mediation model, the arrow indicating a direct relationship
between positive parenting styles and academic achievement was deleted (see Figure 4).
The fit indexes of the full-mediation model were significant: χ2 = 1080.407 (df = 46, p < 0.001)
with CFI = 0.920, NFI = 0.917, TLI = 0.902, and RMSEA = 0.093, as shown in Table 4.
Compared with the partial-mediation model, the full-mediation model was found to have
an equivalent goodness of fit.

Next, a model comparison was conducted based on the difference in values between
the alternative and research models. The result showed that the difference between the
χ2 was 1.00, which was smaller than the threshold of 3.84 with the difference in df of 1.
Therefore, the difference in χ2 was not significant. When comparing the values and df of
the two models, model verification did not reveal significant results. In this case, the model
with higher df tends to be selected [11]. In the comparison between the full-mediation
and partial-mediation models, the full-mediation model with a higher df was selected.
In other words, the full-mediation model was determined to be more appropriate than
the partial-mediation model through comparison of the goodness of fit and difference
in χ2. The partial-mediation model (research model) is presented in Figure 3, and the
full-mediation model (alternative model) is presented in Figure 4.
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Figure 4. Full-Mediation Model.

For answering Hypothesis 1 (H1), a structural equation was made and covariance
structural analysis was conducted between the study variables. To analyze the relationships
among the major variables in this study, the standardization route (β), standard error, and
t- and p-values were reviewed in the selected research model. The analysis results are
presented in Table 5. Positive parenting styles had a significant positive effect on self-
esteem (β = 0.581, p < 0.001). The relationship between positive parenting styles and
academic engagement was significant (β = 0.156, p < 0.001), and the effect of self-esteem
on academic engagement was significantly positive (β = 0.446, p < 0.001). In addition,
the effect of academic engagement on academic achievement was significantly positive
(β = 0.483, p < 0.001). On the other hand, the relationship between self-esteem and academic
achievement was not significant.

Table 5. The path estimates of full mediation model.

Paths Path Estimates Standard Error C.R.

Positive Parenting Style→Self Esteem 0.581 0.023 26.445 ***
Self Esteem→Academic Engagement 0.446 0.028 14.688 ***

Positive Parenting Style→Academic Engagement 0.156 0.026 5.723 ***
Academic Engagement→Academic Achievement 0.483 0.054 13.883 ***

Self Esteem→Academic Achievement 0.033 0.036 1.263

*** p < 0.001.

The total effect, direct effect, and indirect effect values among the variables for the
partial-mediation model are shown in Table 6. Since the full-mediation model was deter-
mined to be more appropriate than the partial-mediation model through comparison of
the goodness of fit and difference in χ2, the indirect effect of positive parenting styles on
academic achievement represents 100% of the total effect. The direct effect of the positive
parenting style on academic achievement was found to be insignificant, and the indirect
effect showed a larger value than the total effect.

To answer research Hypothesis 2 (H2) more clearly, model number 6 among the
models in the PROCESS macro [46] was applied for analysis. The results showed that
the indirect effects of positive parenting style as an independent variable, self-esteem and
academic engagement as mediating variables, and academic achievement as a dependent
variable had the value of 0.3469, as shown in Table 7. Since this value at the 95% confidence
level was not 0, the mediation effect was significant.
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Table 6. The effect decompositions of partial mediation model.

Path Total Effect Direct Effect Indirect Effect

Positive Parenting Style→Self Esteem 0.581 0.581
Positive Parenting Style→Academic Engagement 0.417 0.159 0.258
Positive Parenting Style→Academic Achievement 0.203 −0.028 0.231

Self Esteem→Academic Engagement 0.445 0.445
Self Esteem→Academic Achievement 0.264 0.047 0.217

Academic Engagement→Academic Achievement 0.488 0.488

Table 7. PROCESS macro Analysis Results.

Path Indirect Effect LLCI ULCI

Parent Style→Self Esteem→Academic
engagement→Academic achievement 0.3469 0.2925 0.4024

5. Discussion

This study aimed to identify the effects of parenting style, self-esteem, and academic
engagement on academic achievement among 2590 middle school first graders in Korea,
using data obtained from the KCYPS 2018, and to verify the mediation effect of self-esteem
and academic engagement in the relation between positive parenting styles and academic
achievement.

First, positive parenting styles as perceived by middle school students were found to
have a statistically significant and positive relationship with academic achievement, and
self-esteem and academic engagement mediated this relationship rather than exercising
a direct effect. Specifically, the effect of positive parenting styles as perceived by middle
school students on self-esteem was statistically significantly positive, as was the effect of
self-esteem on academic engagement. Academic engagement had a significant positive
effect on academic achievement, but no significant differences were found in the relation
between self-esteem and academic achievement.

These results differed from the results obtained by references [46–48], which showed
that self-esteem was directly related to academic achievement and also correlated with
academic self-efficacy among first graders in middle school. In this study, self-esteem did
not have a directly relation with academic achievement; however, the higher the level of
self-esteem among middle school students, the more likely it was for them to positively
evaluate themselves, which reinforced high levels of self-esteem.

Second, self-esteem and academic engagement were found to mediate the effect of
positive parenting styles on academic achievement. According to references [49,50], the
higher the level of self-esteem, the more likely it is for students to have improved learning
motivation and achievement, although they could not identify any mediating variable.
Further research was thus required to clarify the effects of various variables in relation
to positive parenting styles. This study’s results support the need to develop specific
programs to improve self-esteem and academic engagement, as these variables are closely
related to academic achievement among middle school students.

Third, the indirect effect of positive parenting styles on academic engagement involved
62.4% of the total effect (β = 0.415), whereas the indirect effect of positive parenting styles
on academic achievement was 100% of the total effect (β = 0.220). The indirect effect
of self-esteem on academic achievement involved 86.7% of the total effect (β = 0.248).
These results help explain why the variables of positive parenting styles and academic
achievement may not be directly related, although positive parenting styles improve
self-esteem levels, and self-esteem enhances the academic engagement of middle school
students. From this perspective, there is a need to determine how positive parenting
styles can be fostered, and to help middle school students improve their self-esteem
and academic engagement through consultation with suitably qualified career advice
consultants. This will ensure that the students advance successfully to college; are able
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to confront experiences such as failure, adversity, and psychological pain; and remain
focused on academic achievement. Furthermore, appropriate institutional support, such
as administrative and financial assistance from the Korean Department of Education and
the Office of Education on Classroom Teachers, may be necessary for those offering career
advice in middle school [51,52].

Based on this study’s findings, the following recommendations are proposed to
improve the academic performance of middle school students. First, it is necessary to
supplement and expand parental education in a realistic way to aid the development of
adults as parents. Second, it is necessary to strengthen family programs and family friendly
systems. If parents and children do not have enough time to spend together, they will have
fewer opportunities to interact positively. Third, it is necessary to initiate and diversify
programs to increase self-esteem among teenagers. Self-esteem has been shown to have a
positive effect on academic performance and a significant effect on the subsequent lives
of children. Therefore, institutional support is needed, as noted, to develop and revitalize
various activities that can increase teenagers’ self-esteem. Thus, self-esteem improvement
programs are needed that allow participation by parents and adolescents and that are
available for implementation by adolescent activity-related institutions; this is especially
true given that prior studies clearly show that parents’ positive parenting styles affect
adolescents’ self-esteem [53,54].

This study contributes to the literature by showing that parents’ positive parenting
styles sustainably affect middle school students’ academic performance, and that academic
engagement and self-esteem are mediating factors in this relationship.

6. Limitations

Nevertheless, this study had the following limitations: First, the questionnaire mea-
suring the network variables was not sophisticated, which made it difficult to measure
multiple questions grouped together. In other words, there was a limitation in terms of
accurately measuring the responses to the questionnaires asking about positive parenting
styles, Self Esteem, Academic engagement etc. Specifically, it did not reflect the respon-
dents’ propensity to pursue both functions because they had to choose one of the two
questionnaires measuring their perceived parenting style.

Second, it focused on only middle school students. Further studies are needed that
consider high school or elementary school students to determine whether this study’s
findings are applicable at these levels. Third, this study recognized that schools are
important environmental systems that provide services to teenagers for their growth and
development. However, it failed to consider the extent to which the schools’ capacity to
identify and address the needs of adolescents may be affected by their level and quality
of service organization. Subsequent studies will need to consider schools as structural
and environmental variables and assess the extent to which schools as service providers
for all adolescents may positively affect the psychological and physical development
of adolescents.
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Abstract: Introduction: Performance anxiety is a transdiagnostic construct similar in both sports
and clinical medical examinations. Given that acceptance and commitment therapy (ACT) and
other similar therapies have transdiagnostic evidence in improving the performance of athletes,
the same approach can be adopted for medical students in improving their performance during
clinical examinations. This pilot study aimed to assess the efficacy of a brief ACT-based intervention
in improving transdiagnostic performance anxiety in clinical medical students through assessing
changes in psychopathology scores (depression, anxiety, and stress) and psychological process
variables (psychological flexibility, cognitive fusion, and mindfulness). Methods: Final-year medical
students were randomized into intervention and control groups. A one-day ACT-based intervention
was delivered to an intervention group, with the control group crossing over one month post
intervention. Both groups filled in sociodemographic questionnaires and questionnaires measuring
psychological flexibility, cognitive fusion, mindfulness, depression, anxiety, and stress at three
time points: T1 (before intervention), T2 (immediately after intervention), and T3 (one month
post intervention). Repeated measures ANOVA was employed to assess the change between the
intervention and control groups over time. Results and Conclusions: There was a significant change
in anxiety scores from T1 to T3. In addition, there were significant improvements in mindfulness,
cognitive fusion, and psychological flexibility scores over time in the intervention group compared
with the control group. This pilot study builds on small single-sample evidence bases for the efficacy
of an ACT-based intervention in non-sports performance enhancement, suggesting that larger-scale
randomized trials of similar interventions in clinical medical students may prove equally efficacious.

Keywords: performance enhancement; performance anxiety; psychological flexibility; ACT;
transdiagnostic approach; transdiagnostic assessment; transdiagnostic interventions; transdiagnostic
dimensions; psychopathology; mental health; health conditions; emotional disorders; implementation;
dissemination; cost-effectiveness; prevention; evidence-based psychological interventions

1. Introduction

Mindfulness-based therapies have increasingly gained currency as a panacea for
treating multiple disorders across the mood and neurotic spectrum. In the specific group
of university student populations, which overlaps with the age of presentation of both
clusters of disorders, there is evidence both for individual [1] and group mindfulness [2]
for both psychological distress and academic results [3,4]. However, mindfulness-based
therapies can be employed as experiential avoidance tools if not coupled with effective
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action and behavior change. ACT (Acceptance and Commitment Therapy) is an offshoot of
pure mindfulness focusing on two aspects: acceptance (mindfulness techniques) coupled
with committed action (identification of values and goals and plans in line with them) [5]. It
is transdiagnostic and has been used for various conditions, including depression, anxiety,
and substance use [6–8].

An exciting new field of interventions is in the field of performance enhancement.
There are existing interventions that share similar concepts with ACT per se, including the
Mindfulness Acceptance and Commitment (MAC) protocol [9] for increasing “flow” [10]
and the Mindfulness Sports Performance Enhancement (MSPE) protocol [11,12]. There is
substantive evidence that such transdiagnostic mindfulness-based therapies are efficacious,
even for one intervention, in terms of boosting performance by increasing psychological
flexibility [13]. Some of the fields that have benefited from this include springboard
diving [14], tennis [15], basketball [16], and weightlifting [17]. Apart from sports, military
life has been associated with benefits from mindfulness in the sense that perceived stress
on hopelessness among soldiers is inversely proportional to the level of mindfulness [18].
A recent study also demonstrated that subjective well-being and self-compassion are
positively associated with mindfulness [19].

Nonetheless, there is little research on using ACT-based methods to tackle the specific
issue of performance anxiety in a clinical performance setting. This research project pro-
poses using a transdiagnostic ACT-based approach to tackle performance anxiety in clinical
examinations for medical students. Clinical medical examinations generally do not merely
assess discrete knowledge or skills per se, but rather are very cross-sectional assessments
that reward individuals who have the ability to remain calm under pressure [20]. Hence,
there is a very large component of performance anxiety that can impair the performance
of a previously reasonable candidate. A key part of this is intervening in a way that can
increase psychological flexibility [21].

Psychological flexibility is defined as the “ability to contact the present moment more
fully as a conscious human being, and to change or persist in behavior when doing so serves
valued ends” [22]. This would and should be able to improve performance in medical
students, as they are able to do a few things better after attending. Firstly, they focus
on the goals and values that drove them to study medicine and identify “away moves”
that lead them away from their desired values [23]. Then, they learn the necessary skills
of acceptance and being present to help them manage their responses to anxiety rather
than pushing it away or internalizing it unproductively. An athlete receiving ACT learns
the skills of mindfulness, cognitive defusion, acceptance of difficult internal experiences,
and values clarification [9]. These skills will then further enhance behavior changes that
facilitate performance enhancement.

The research question is hence whether ACT can improve psychological flexibility
and reduce markers of psychopathology in medical students undergoing clinical-based
performances. The objective of this study was to assess the efficacy of the ACT-based
intervention in improving performance in clinical medical examinations. Thus, the hy-
pothesis was that an ACT-based intervention would result in significant improvements in
psychological flexibility, state mindfulness, and cognitive failures, as well as significant
decreases in psychopathology, namely depression, anxiety, and stress.

2. Materials and Methods

2.1. Intervention and Instructional Program Followed

A one-day ACT-based intervention tailored to clinical medical students was created
by adopting methods described in the Mindfulness Acceptance Commitment model and
condensing the methods into the triflex model described by Russ Harris. Author EK also
adjusted the model on the basis of his clinical experience as an ACT practitioner to ensure
that there was a continual coherence between each session within the module. There was a
total of 5 sessions during the one-day intervention, comprising of an introduction, being
present, being open, being committed, and a closure session added toward the end to
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encourage students to exchange experiences and skills for performance. This session was
added to ensure that the other sessions prior to that were absorbed and utilized. Because
of pandemic travel restrictions, the intervention was delivered by EK online while the
students were grouped together in the same room. Authors NP and MAMK, who were both
experienced in ACT, remained physically in the group to assist and provide feedback to
students, which was consistent with ACT principles. Details of the program are explained
as per Table 1.

Table 1. Contents of the Program.

Contents of the Program

The sessions given Two sessions were conducted one month apart.

Modality

Author EK delivered the intervention online.
Author NP and MAMK were in the room to
facilitate intervention. Recipients of intervention
were all together in a room face-to-face.

Total duration and by sessions Each intervention was one day long.

Instructional procedure followed

There was a total of 5 sessions during the one-day
intervention, comprising of an introduction, being
present, being open, being committed, and a
closure session added toward the end to encourage
students to exchange experiences and skills
for performance.

Fidelity of the treatment

Prior written protocol A written protocol was conducted prior to the
intervention by the instructor.

Training of instructors

As there was only one instructor, the protocol did
not need to be replicated. The two facilitators did
not deliver the intervention but
facilitated responses.

Follow-up of their application Participants were followed up one month later.

Guarantee of application to all in the
same way

As there was only one group; there were no fidelity
issues as such.

Number of groups One intervention group and one control group.

Characteristics of intervention

Who were the applicants? Final-year medical students undergoing
professional clinical examinations.

Strategies and techniques implemented
Acceptance and Commitment techniques were
adapted using the “triflex” of being present, being
open, and being committed.

Phases There was only one phase.

2.2. Participants

The study was performed in the medical faculty of a public university on Borneo
island, which accepts students on the basis of merit in a nationwide examination and a
battery of interviews and psychometric testing. To meet the inclusion criteria, participants
in both groups were required to be final-year medical students who were experiencing
anxiety about performing clinical examinations and volunteered to participate in the one-
day intervention. The exclusion criteria were acute medical or psychiatric illness and
non-consent. All medical students were in the same phase of their program and were three
months from sitting for the major exit examination (Professional II examination); hence,
each participant had equal representativeness. Convenience sampling was employed.
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2.3. Procedure and Intervention Design

The number of experimental groups was two—an intervention and a control group—
which students were randomized into. The control group crossed over to the intervention
after one month. Pre–post monitoring measures were as follows: the intervention group
(Group I) completed the questionnaires at three time points: T1 (prior to the intervention as
a baseline), T2 (immediately after the intervention), and T3 (one month post intervention).
The control group (Group C) completed the questionnaires at three time points too, similar
to the intervention group: T1 and T2 (at the same time as the intervention group) and T3
(one month later, prior to their cross-over intervention).

2.4. Variables and Instruments Used

Both groups were given a set of questionnaires to complete at certain predetermined
time points, which measured psychological process variables, namely psychological flexi-
bility, state mindfulness, self-reported failures in perception, memory, and motor function,
as well as psychopathology, focusing on depression, anxiety, and stress scores. For psycho-
logical flexibility, the AAQ-II was used. For state mindfulness, the Mindfulness Attention
and Awareness Scale was used. For self-reported failures in perception, memory, and motor
function, the Cognitive Failures Questionnaire (CFQ) was used. The DASS-21 was used to
measure depression, anxiety, and stress. All measurements utilized English scales and all
instruments used are included in Supplementary Materials in this study.

The DASS-21 questionnaire is a set of three self-report scales measuring the emotional
states of depression, anxiety, and stress [24]. Respondents were requested to complete the
DASS-21 on the basis of the presence of a symptom over the previous week. They rated
each item on a four-point Likert scale ranging from 0 (did not apply to me at all over the
last week) to 3 (applied to me very much or most of the time over the past week), with
higher scores indicating greater severity. It is a very widely used composite measure of
the three psychopathologies measured and is routinely used in clinical practice as well
as research. The internal consistency was between 0.85 and 0.89 in this study, while the
average variance extracted was between 0.46 and 0.55. Furthermore, discriminant validity
was achieved with the square root of AVE ranging from 0.82 to 0.86.

The Cognitive Failures Questionnaire (CFQ) is a 25-question instrument designed
to represent cognitive errors in daily life [25]. These questions reflect different aspects
of cognitive functioning, including attention (“Do you fail to notice signposts on the
road?”), perception (“Do you fail to see what you want in a supermarket (although it’s
there)?”), memory (“Do you find you forget appointments?”), impulsivity (“Do you say
something and accomplish afterward that it might be taken as insulting?”), and language
(“Do you find yourself suddenly wondering whether you’ve used a word correctly?”).
Each question is answered on a frequency scale, ranging from never (0 points) to very
often (4 points). The total scale ranges from 0 to 100 points. The CFQ is one of the unique
scales illustrating this dimension and is used primarily in research settings with robust
psychometric properties, including high internal consistency and test–retest stability [26,27].
The internal consistency was 0.96 in this study, while the average variance extracted was
0.77. Furthermore, discriminant validity was achieved with a square root of AVE of 0.94.

The Acceptance and Action Questionnaire (AAQ-II) is one of the most widely accepted
instruments in ACT studies and ascertains experiential avoidance and psychological in-
flexibility [23]. Experiential avoidance refers to the attempt of the individual to ignore
unpleasant thoughts, feelings, and physical sensations, which leads to measures against
one’s values, causing continual harm [5]. Psychological inflexibility is defined as firm
psychological action against one’s value to avoid distress and uncomfortable feelings or
thoughts, ignoring the present moment [22]. AAQ-II is a unidimensional scale with 7 items
and is rated using a 7-point Likert scale. AAQ-II has good internal consistency (α = 0.88)
and good test–retest reliability over 3 and 12 months at 0.81 and 0.79, respectively [28].
Higher AAQ-II scores reflected significant psychological inflexibility and have also been
found to be associated with greater levels of depressive symptoms, anxiety and stress,
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thought suppression, and psychological distress. The internal consistency was 0.92 in this
study, while the average variance extracted was 0.64. Furthermore, discriminant validity
was achieved with a square root of AVE of 0.89.

The Mindful Attention Awareness Scale (MAAS) is a popularly used research in-
strument that measures the level of awareness and attention to the present-moment
experience [29]. It consists of 15 items, and participants respond to each item using a
six-point Likert scale ranging from 1 (almost always) to 6 (almost never) [30]. Higher scores
indicate higher levels of mindfulness. The internal consistency was 0.94 in this study, while
the average variance extracted was 0.53. Furthermore, discriminant validity was achieved
with a square root of AVE of 0.85.

2.5. Data Analysis

Data were analyzed according to the intention-to-treat principle. All participants were
analyzed according to the condition (Group I or Group C) to which they were initially
randomized. Multiple imputation by the SPSS 26.0 software package was adopted for
missing data. Data were analyzed with descriptive statistics, and analyses of normality
were performed for all continuous data.

Repeated measures ANOVA was employed to analyze the repeated measurement
data, as the normality analysis suggested a normally distributed data set. Mauchly’s test
of sphericity was calculated for all variables to establish whether there were significant
differences between the variances of the differences, and if violated, Greenhouse–Geisser
corrections were used if ε < 0.75, and Huyhn Feld corrections were used if ε > 0.75. Sub-
sequently, the estimated marginal means for each measured parameter were plotted on a
graph for three time points—pre-intervention (T1), post intervention (T2), and one month
post intervention (T3).

This study was conducted according to the Helsinki Declaration and was approved by
the Institutional Review Board of Universiti Malaysia Sabah (IRB serial number: 110606).
Written informed consent was obtained from all the participants involved in this study.
Data protection was ensured by utilizing paper forms, which were not stored electronically
on any devices, and the paper forms were shredded at the end of the study after a period
of two years.

3. Results

A total of 22 participants volunteered for the one-day intervention out of 83 students
enrolled in the final year of the medical program. They were randomly divided into
an intervention group and a control group of 11 students each. All continuous data of
depression, anxiety, stress, CFQ, MAAS, and AAQ-II scores were normally distributed with
skewness and kurtosis less than or equal to ±2, as per normality requirements [31].

For depression scores, Mauchly’s test of sphericity indicated that the assumption of
sphericity was violated, χ2(2) = 7.970, p = 0.019, epsilon > 0.75, and therefore, a Huynh–
Feldt correction was used. There was, however, no significant effect of time*group on the
subjects, F(1.662, 33.248) = 9.898, p = 0.062. As Figure 1 suggests, the raw score trend was
that there was a sustained decrease in scores for the intervention group compared with the
control group, whereby the scores decreased marginally at T2 but increased at T3.

For anxiety scores, Mauchly’s test of sphericity indicated that the assumption of
sphericity was not violated, χ2(2) = 1.792, p = 0.408, epsilon > 0.75. There was a significant
effect of time*group on subjects, F(2, 2) = 5.109, p = 0.011. As Figure 1 suggests, the raw
score trend was that there was a sustained decrease in scores for the intervention group
compared with the control group, whereby the scores decreased marginally at T2 but
increased at T3.
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Figure 1. Estimated marginal means for psychopathology variables.
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For stress, Mauchly’s test of sphericity indicated that the assumption of sphericity
was violated, χ2(2) = 6.243, p = 0.044, epsilon > 0.75, and therefore, a Huynh–Feldt correc-
tion was used. There was, however, no significant effect of time*group on the subjects,
F(1.756, 35.117) = 10.838, p = 0.104. As Figure 1 suggests, the raw scores showed that the
intervention group had a drop in scores at T2 and then had a small increase at T3, which
was still beneath the baseline scores at T1. This differed from the control group, in which
there was an increase over time from T1 to T3.

For levels of mindfulness, Mauchly’s test of sphericity indicated that the assumption
of sphericity had not been violated, χ2(2) = 5.073, p = 0.079, epsilon > 0.75. There was a
significant effect of time*group on the subjects, F(2, 40) = 2.208, p = 0.003. As Figure 2
suggests, the mean scores increased from T1 to T3 in the intervention group, whereas in the
control group, they decreased over the course of T1 to T3.

Figure 2. Cont.
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Figure 2. Estimated marginal means for psychological process variables.

For psychological flexibility, Mauchly’s test of sphericity indicated that the assump-
tion of sphericity was violated, χ2(2) = 10.684, p = 0.005, epsilon < 0.75, and therefore, a
Greenhouse–Geisser correction was used. There was a significant effect of time*group on
the subjects, F(1.398, 27.970) = 7.620, p = 0.005. As Figure 2 suggests, the scores decreased
for the intervention group (indicating lower levels of psychological inflexibility) from T1
to T3. This differed from the control group, in which the scores increased from T1 to T3
(indicating higher levels of psychological inflexibility).

On measures of cognitive fusion, Mauchly’s test of sphericity indicated that the
assumption of sphericity was violated, χ2(2) = 7.118, p = 0.28, epsilon > 0.75, and therefore,
a Huynh–Feldt correction was used. There was a significant effect of time*group on the
subjects, F(1.171, 34.125) = 10.327, p = 0.001. As Figure 2 suggests, cognitive fusion decreased
for the intervention group from T1 to T3. In the control group, however, after an initial
decrease from T1 to T2, it rose significantly after T3.

4. Discussion

This study answered the research question in that it showcased that ACT could im-
prove psychological flexibility and reduce markers of psychopathology in medical students
undergoing clinical-based performances. Specifically, the study demonstrated that the
ACT-based intervention had beneficial effects on all three psychological process variables
that were expected to respond—psychological flexibility, mindfulness, and cognitive fu-
sion. There were also reductions in depression and stress scores; however, the effect of
time*group on both was not significant. However, for the main construct that the interven-
tion was intended to deal with, namely anxiety, there were significant score reductions for
the intervention group compared with the control group, with significant time*group ef-
fects. These data thus add value to the literature, as the objective of the study was achieved
in that we were able to ascertain the efficacy of an ACT-based intervention in improving
performance on clinical medical examinations. The hypothesis was also confirmed in that
there were three psychological process variables that demonstrated improvement; on the
other hand, depression and stress demonstrated non-significant improvements, whereas
anxiety demonstrated significant improvements.

From a theoretical standpoint, this study significantly boosts the existing evidence
for ACT-based intervention in performance enhancement, as its sample size was larger
than those of the previous single-sample studies focusing on performance enhancement in
non-medical populations [10–13]. This is hence the first documented case in the literature
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looking at the efficacy of ACT-based intervention for medical student-related performance
anxiety. In comparison with cognitive-based psychotherapies, which focus on Socratic
questioning to reduce negative or irrational thoughts and hence curtail negative emotional
responses, ACT approaches may be useful because they promote a more acceptance-based
approach to what is essentially a natural response to a stressful situation.

In terms of its application for practice, as an online intervention, it is highly transferable
and can hence be conducted with exponentially larger groups. The cohort of final-year
medical students in this research study had their final examinations postponed two times,
and this created a high level of anxiety due to the uncertainties of delayed employment,
possible forestalled scholarships for university studies, and high financial implications for
flights to hometowns because of examination cancellations. Hence, it is hoped the lessons
obtained from the ACT-based intervention performance anxiety course can be translated to
other anxiety-inducing situations in real life.

In comparison with previous studies, mindfulness approaches reduce anxiety amongst
health profession students in general [1], with comparable efficacy for group mindfulness [2].
There have also been comparable studies that have found efficacy for mindfulness practices
for academic results [3,4]. Consequently, it has been adopted widely for use in medi-
cal schools to improve psychological health and well-being, with the intended effect of
reducing the student dropout rate [32]. This, however, was a unique result in that it show-
cased the efficacy of mindfulness specifically for the purpose of performance enhancement.
Moreover, this is the first study that specifically used the ACT modality, which empha-
sizes committed action with value- and goal-setting on top of merely using conventional
mindfulness or meditation practices.

This study has several limitations that limit the generalizability of the results. Firstly,
the sample size of this study is rather small because of the low uptake rate by volunteers;
a higher-powered study would ideally incorporate all 83 medical students in the same
batch. However, as this was the first ACT-based performance enhancement intervention in
a non-athlete group, it was felt that a pilot study would be best to redress any larger issues
with the ACT-based intervention before proceeding to a larger-scale intervention. The other
limitation was that we did not use students’ actual grades on clinical examinations pre
and post intervention. However, this would be inherently highly subject to bias, as all
final-year students were undergoing one of four different clinical postings, which have
inherently differing difficulty levels and high degrees of variability in end-of-posting
assessment formats. For instance, in the surgery posting, one-third of students were
reliably expected to fail, whereas for the pediatrics posting, all students were predicted to
receive an A or A minus grade. Hence, falsely unobjective results would be obtained if the
intervention group had gone from a difficult clinical posting to a comparatively easier one,
which would have artificially boosted their post-intervention grade. As a consequence,
the researchers decided to use objective markers of performance anxiety, e.g., DASS scores
and psychological process variables, as these were unaffected by the wide variances in
posting examinations.

5. Conclusions

In conclusion, this pilot study provides limited but preliminary evidence for the use of
the ACT-based intervention as part of an online intervention that may be able to alleviate
performance anxiety in clinical medical students. Such ACT skills are highly transferable
across the career of a medical student, as doctoring, whether as a resident, a medical
officer, or a specialist trainee, inherently implies participation in multiple assessments of
one’s clinical abilities, such as formalized examinations; workplace-based assessments; or
by a jury of one’s own peers, subordinates, and patients. It is hoped that a larger-scale
fully randomized study involving a statistically significant population of clinical medical
students can be employed to further assess the veracity of the significant findings obtained
so far in this smaller-scale pilot study.
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Abstract: Under the influence of education for sustainable development, active learning classrooms,
as the new learning environment in higher education, have become increasingly diversified and
flexible, with a greater emphasis on student experience and engagement. Most research on these
learning environments is centered on formal learning analysis and discussion, whereas empirical
research on the perception of informal learning in active learning classrooms outside of class time is
lacking. Based on informal learning perceptions, this study explored the strengths and weaknesses of
active learning classroom spatial environments using a mixed quantitative and qualitative research
approach. Through a questionnaire survey of 154 students and one-on-one semi-structured interviews
with 15 students, this study found that most students were satisfied with the informal learning
experience in active learning classrooms, comfortable and flexible space perception and humanized
learning support facilities in active learning classrooms were critical spatial factors influencing
students’ informal learning, the private environment and positive learning atmosphere in active
learning classrooms could promote students’ informal learning behaviors, and for active learning
classrooms, better resource management could help them develop a better quality full-time learning
environment. Based on these findings, this study makes recommendations for optimizing the
environment design and management of active learning classrooms.

Keywords: sustainable education; higher education; learning environments; active learning
classrooms; informal learning; student perceptions

1. Introduction

The concept and practice of education for sustainable development and learning
environments are inextricably linked. As the physical entity of sustainable education
implementation, learning environments carry the development of educational methods,
learning concepts, resources and facilities, and cultural cognition [1]. As a dominant learn-
ing environment, the development of the classroom is inevitably influenced by numerous
driving variables in sustainable education, such as personalized and adaptable learning
capacity, learner perception and engagement, and the active learning pedagogical prac-
tices involved [2]. Along with the development of sustainable education, the innovation
of learning concepts, and the emergence of new technologies, an increasing number of
researchers have begun to promote the innovation and practice of classroom space, particu-
larly in the United States, the United Kingdom, Australia, and some education developed
countries [3–6], various more innovative and flexible types with an emphasis on active
learning attaching great importance to the students’ experience and participation in active
learning classrooms have emerged.
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Active learning classrooms are student-centered learning environments supported by
digital technology and interactive information integration [7] which not only meet the dual
needs of constructivism teaching implementation and innovative practice application [8]
but also meet the needs of personalized and adaptive multi-oriented training [9]. There
are three driving factors behind this. First, both the goals of sustainable education and the
development of learning science theory emphasize the importance of active learning skills
(e.g., concentration, teamwork, self-regulation, and social adaptation) in the cultivation of
future higher education talent [10–12], while the spatial environments that support student-
centered and interdisciplinary collaboration are more conducive to the development of
students’ active learning skills [13]. Second, the deep integration of information technology
and educational concepts enables generating and disseminating knowledge in novel ways.
Active learning classrooms that mix technological devices and classroom activities blur the
barriers between physical and virtual spaces, promoting a learning environment that is
flexible in time and sustainable in space [14]. Third, the promotion of lifelong learning [15]
and the establishment of the informal learning paradigm [16] have provided learners with
a more diversified and complex personalized learning environment, requiring a richer
continuum of learning spaces to meet learners’ requirements.

As a new field of development, active learning classrooms are attracting many re-
searchers and practitioners, and existing research focuses on the following two aspects:
(1) the description and construction of educational concepts and technical facilities and
the spatial design of active learning classrooms and (2) teaching effectiveness and class-
room evaluation of active learning classrooms. However, active learning classrooms, as
an important carrier of sustainable education development and an important part of the
spatial continuum constructed by learning theory, still have gaps in the perception research
and effect evaluation of extracurricular students’ active knowledge construction, informal
learning participation, and personalized learning activities. At present, the construction of
active learning classrooms in various universities has increased significantly. For example,
Auburn University has built more than 50 new active learning classrooms in 6 years [17],
Sichuan University has renovated and built more than 400 active learning classrooms since
2012 [18], and Huazhong University of Science and Technology has also built and put into
use 101 active learning classrooms from 2018 to now [19], and a large number of active
learning classrooms have become one of the main spatial places for students’ informal
learning activities. Research on the perceptual experience of unstructured learning activities
for such structured environments will contribute to the sustainable development of active
learning classrooms by providing better quality opportunities for knowledge construction,
collaborative exchange, and practical application to maximize support for high-quality and
full-time learning. This study will concentrate on students’ spatial perceptions of active
learning classrooms from the perspective of informal learning and will utilize empirical
research methods to investigate the impact of active learning classrooms on college stu-
dents’ experiences and perceptions of informal learning activities in order to improve the
sustainability of active learning classrooms and provide a reference basis for optimizing
the design and management of learning spaces. Based on this, this study proposes the
following three research questions:

1. Are students satisfied with their informal learning experiences in active learning
classroom environments?

2. What are the critical spatial factors in the active learning classroom environments that
can influence students’ informal learning experiences?

3. How can active learning classrooms be further improved and optimized to make them
more sustainable learning environments?

2. Literature Review and Research Framework

2.1. Theoretical Research and Practical Exploration of Active Learning Classrooms

Active learning classrooms are not isolated physical environments but rather a carrier
and expression of the constructivist learning concept and learning space continuum, imply-
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ing a shift from the traditional teacher-led paradigm of knowledge transfer to a student-led
paradigm of construction and problem solving [6,20]. Furthermore, active learning class-
rooms should not be viewed simply as a new teaching environment, as teaching is simply
one of its purposes. The learning environment also implies a shift toward sustainable
learning activities, where learning does not only take place in a specific classroom but is a
continuous and open process [21]. Active learning classroom environments allow for richer
learning expressions, such as self-study, group activities, and workshops.

Theoretical research on active learning classrooms includes exploring design principles
and the analysis of empirical evaluations. In terms of design principles, the pedagogy-space-
technology framework developed by Radcliffe et al. [22] explains the leading theoretical
principles of active learning classrooms. Pearshouse et al. [23] illustrated the relationship
between learning environments and education through the why-what-what framework. In
terms of empirical evaluation, it primarily investigates the practical impact of different new
teaching techniques [24,25], advanced communication and information technologies [26,27],
and redesigned innovative space forms used in active learning classrooms [6,28]. Simul-
taneously, organizations and national teams such as the UK Higher Education Funding
Council [29], Australia’s Next Generation Learning Environment Project [30], and the
United States’ National Learning Infrastructure Initiative (NLII) have systematically sorted
out and established corresponding learning space evaluation guidelines.

The practical exploration of active learning classrooms began in the early 21st century
with the Student-Centered Active Learning Environment for Undergraduate Program
(SCALE-UP) [31] proposed by North Carolina State University, which formed the founda-
tion for active learning classrooms with a student-centered teaching and learning environ-
ment [32]. MIT’s Technology Enables Active Learning (TEAL) space [7] improves student
cooperation and learning by utilizing more complex visual media simulations and personal
response systems. The University of Minnesota introduced the Pedagogy-rich, Assess
learning impact, Integrate innovations, Revisit emerging technologies (PAIR-up) active
learning classroom [33] in 2006, increasing the flexibility of the space and allowing teachers
and students to experience a new classroom design and variety of teaching strategies.
The University of Iowa’s Transform, Interact, Learn, Engage (TILE) classroom spaces [34]
combine faculty instructional strategies with the design of classroom spaces and offer a
greater diversity of technology equipment and classroom sizes. In 2015, Thomas Jefferson
University built several active learning classrooms of various shapes and sizes, collectively
known as “Nexus Learning Hubs”, which offer a variety of furniture configurations and
maximize each student’s workspace, creating many collaborative group environments [35].
Auburn University designed and built more than 50 active learning classrooms, named
Engaged, Active Student Learning (EASL), from 2011 to 2017. The university has specially
set up management and maintenance departments for these classrooms and cultivated a
number of diversified teaching staff suitable for these classrooms to encourage students’
active participation [17]. Huazhong University of Science and Technology (HUST) com-
missioned 101 active learning classrooms in 2018, known as “smart classrooms”, which
incorporate technologies such as the Internet of Things (IoT), multi-screen interaction, and
smart interactions, as well as more comfortable furniture and interior decoration to meet
innovative teaching and learning developments [19].

In general, prior research has made many important attempts from many perspectives
toward active learning classrooms, but there is still potential for exploration in two areas.
First, most studies begin with the perspectives and expectations of designers and educators,
with relatively little research on students’ experiences and perceptions of actually using
active learning classrooms, while research on students’ perceptions of this new learning
space based on their motivation and learning experiences is a critical element for the
further development of active learning classrooms. Second, existing studies mainly focus
on the research and evaluation of formal learning in active learning classrooms, whereas
there is a relative lack of research on students’ extracurricular learning activities in active
learning classrooms. As for active learning classrooms, most of the time, they are open for

31



Sustainability 2022, 14, 8578

informal learning activities. How to make it a truly full-time sustainable education learning
environment needs a more comprehensive perspective.

2.2. Informal Learning and Its Environmental Impact

Informal learning is an active learning behavior that is self-initiated, self-regulated, and
self-responsible by learners outside of formal school education. Its knowledge comes from
learning diversity, which is a kind of integrated learning with a social nature [36]. American
adult educator Victora J. Marsick defines informal learning as a de-structured form of
learning with a sense of active learning closely related to the surrounding environment and
social conditions [16]. At present, research on informal learning mainly focuses on learners’
experiences and perceptions, and its findings can visually reflect learners’ preferences
and effects on informal learning. Among this research, qualitative research methods
include one-on-one structured interviews [37], focus group interviews [38], and behavioral
logs [39], while quantitative research methods include questionnaires [40], behavioral
measures [41], and environmental preference surveys [42], and mixed research methods
include a combination of questionnaires and interviews [43,44], as well as a combination of
delayed photography and focus group interviews [45]. In general, there are many examples
in the literature in the study of informal learning that use qualitative or quantitative research
methods, but there are few examples in the literature that use mixed research methods.

Unlike formal learning, informal learning emphasizes the initiative, diversity, and
randomness of students’ learning, so the design of its learning environment should also
focus more on students’ self-direction and multi-dimensional interactive experiences [46]
in order to promote communication and cooperation, achievement demonstration, and
learning participation in informal learning activities. Research on the design of informal
learning environments can currently be summarized by the following four points: first is the
comfort of the indoor environment, such as indoor lighting [38], ventilation, noise [37,47],
temperature [48], materials, and color [49], second is a flexible spatial layout, such as
flexibility of furniture [49], diversity of spatial layout, and the openness and privacy of the
space [50], third is a positive spatial atmosphere, such as a good learning atmosphere [36],
better spatial accessibility, rich spatial level, and humanized infrastructure [51], and fourth
is modern electronic facilities, such as interactive whiteboards [52], wireless microphones,
and interactive visual software. Because of the social character of informal learning in
higher education, research at this stage has focused on public spaces on campus, such
as libraries, student cafeterias, dormitory buildings, and other potential outdoor public
places. However, with the emergence of active learning classrooms, their high-quality
learning environment has attracted many students to use them for informal learning
outside of the curriculum. Therefore, there is an urgent need to investigate the impact of
the environmental design of this learning space on students’ experiences and perceptions
of informal learning.

To summarize, active learning classrooms, as a new generation of learning environ-
ment, can not only meet formal learning needs but also promote students’ free and flexible
informal learning, encourage students to think and solve problems independently, and
cultivate students’ sense of cooperation and social awareness. However, how to optimize
and design “full-time learning catalysts” such as active learning classrooms with an infor-
mal learning perspective has become an important research issue in current and future
sustainable learning environments in higher education.

2.3. Research Framework

Based on the above research, we can learn that the learning environment in higher
education is one of the main factors affecting students’ informal learning experiences
and perceptions and that a better-quality learning environment can promote more active
informal learning. This study focused on the learning environment of active learning
classrooms to investigate the influential relationship between students’ informal learning
experiences and the perception of space in active learning classrooms. As shown in
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Figure 1, a blended research approach was used to obtain students’ satisfaction with the
informal learning experience in the existing learning environment and the critical spatial
elements that can enhance and improve students’ informal learning in order to propose
corresponding recommendations and strategies for the subsequent optimization and design
of active learning classrooms as sustainable educational environments.

Figure 1. Research framework.

3. Research Methodology

3.1. Research Design

This study used a student-oriented questionnaire and semi-structured interviews to
obtain empirical data on the effects of active learning classroom environments on college
students’ perceptions of informal learning. The combination of quantitative and qualitative
research methods has the following advantages: first, it can reveal differences between
individual and group responses, which helps to improve the study’s explanatory and
persuasive power [53], and second, it can construct a more comprehensive understanding
and perception of the learning environment by the respondents, which helps to improve
the findings’ generalizability and practicability.

The research subjects selected for this study were active learning classrooms at HUST.
These research subjects were selected for the following reasons: the active learning class-
rooms at HUST are arranged following the student-centered design principle advocated
by SCALE-UP and TEAL, and the environment design and technology updates have been
carried out to a certain extent according to the development of higher education and in-
formation technology. This can reflect a learning environment concerned with sustainable
education development. In addition, HUST built and used more than 110 active learn-
ing classrooms in 2018, all of which are designed with different types of spatial features
based on the demands of professional courses and disciplines, and the rich sample size
and diverse spatial environments can be sufficiently representative. The active learning
classrooms in this school can be divided into four types according to their building size,
space layout, and furniture design (Table 1): the table and chair integrated type, individual
splicing combination type, multi-person splicing combination type, and multi-person fixed
combination type. Finally, this university’s active learning classrooms are used on a daily
basis to take a large number of general and specialized subject courses, and a large number
of students study informally in the classrooms outside of class time, so their layout and
usage patterns are abundant and varied to meet the individual needs of different learning
activities. As shown in Table 2, in HUST, the table and chair integrated type of classroom
is small in size, and their centripetal and parallel layouts are mostly used for small-class
teaching, while the free layout is mostly used for students’ extracurricular group activi-
ties. The centripetal and parallel layouts of the individual splicing combination type of
classrooms can be used for general and specialized courses, while the free layout is mostly
used for individual and independent learning of students. All three usage layout modes of
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the multi-person splicing combination type of classroom can meet the needs of the course,
and their free and centripetal layout can be used for informal learning discussions and
extracurricular communication among students. The multi-person fixed combination type
of classroom is more versatile in its use due to the fixed layout, and the electronic monitors
that combine with each multi-person desk make them the primary learning venue for
student debriefing and discussion outside of class.

Table 1. Four types of active learning classrooms on the HUST campus.

Classroom
Type

Table and Chair
Integrated

Individual Splicing
Combination

Multi-Person Splicing
Combination

Multi-Person Fixed
Combination

Classroom
size 30 people 42 people 48 people 40 people

Space
layout

Furniture
design

Movable integrated
furniture

(with storage areas)

Movable
fan-shaped desks

Movable seats

Multi-person movable
trapezoidal desks

Movable seats

Multi-person fixed
U-shaped desks

(with power outlets and
storage areas)
Movable seats

Per capita
area 1.9 m2/person 2 m2/person 1.8 m2/person 2.2 m2/person

Technical
equipment

Display (*4)
Movable whiteboard

Desktop computer
Control terminal

Microphone

Display (*6)
Movable whiteboard

Desktop computer
Control terminal

Microphone

Display (*6)
Movable whiteboard

Desktop computer
Control terminal

Microphone

Display (*6)
Movable whiteboard

Desktop computer
Control terminal

Microphone

Photos

The investigation of this study was conducted in the autumn semester of 2021, and
the questionnaires and semi-structured interviews were conducted at the same time and
continued for 3 months. The specific research content of this study can be divided into two
phases. The first phase was a quantitative study in which the active learning classrooms
at HUST were visited during non-class periods and questionnaires were distributed to
the students in the classrooms who were engaged in informal learning activities such as
extracurricular independent learning or extracurricular group learning, after which the
collection and related analyses were conducted. The second phase was a qualitative study,
which involved validation and extension of the results of the quantitative analysis. To
ensure uniformity of the findings, the interviewees were recruited from the students who
participated in the questionnaire and engaged in one-on-one semi-structured interviews
in active learning classrooms. During the interview, the interviewees’ thoughts were
not influenced. They could evaluate the learning environment according to their own
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experiences and perceptions to obtain more accurate and reliable research data. The
consent of the participating students was obtained before the questionnaire survey and the
semi-structured interviews began.

Table 2. Usage of 4 active learning classroom types at HUST.

Usage 1 Usage 2 Usage 3

Table and chair
integrated

Parallel layout
Traditional teacher teaching

(small classes)

Centripetal layout
Student group discussion

Free layout
Extracurricular self-study,

team activities

Individual splicing
combination

Parallel layout
Traditional teacher teaching

Centripetal layout
Student group discussion

Free layout
Extracurricular

personal learning

Multi-person splicing
combination

Parallel layout
Traditional teacher teaching

Centripetal layout
Student group discussion

Free layout
Extracurricular team activities

Multi-person fixed
combination

Centripetal layout
Traditional teacher teaching

Centripetal layout
Student group discussion

Centripetal layout
Student extracurricular

team report

3.2. Questionnaire and Interview Design

The questionnaire used in this study was divided into two parts. The first part asked
students to provide their current active learning classroom numbers and personal infor-
mation, including gender, academic stage, and subject major. The second part was a
Likert scale to assess the impact of the active learning classroom environments on students’
perceptions of informal learning activities. The dimensions of this scale were based on
Lei et al. [54] ’s questionnaire “Exploring Active Learning Classroom Space Factors Affect-
ing Students’ Learning Experiences”, which classified classroom environments into four
dimensions: “Instructional Interaction”, “Furniture Perception”, “Learning Support”, and
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“Physical Environment”, and it has been shown to have a significant impact on students’
learning experiences in each of these four dimensions. The questions of the scale were
based on the “Classroom Environment Quality (IEQ) Survey Scale” by Choi et al. [55] and
the “Influence of Student Performance in Active Learning Classroom Environment Scale”
by Yang et al. [56]. While extracting the mature scale, this study also combined the spatial
attributes and characteristics of the current active learning classrooms at HUST, as well
as the behavioral characteristics of students’ informal learning activities to compile each
specific dimension and item of the questionnaire. The final redesigned scale contained
22 items, including 8 questions on instructional interaction, 4 questions on furniture per-
ception, 3 questions on learning support, and 7 questions on the physical environment, all
analyzed using a 5-point Likert scale (Appendix A). Statistical software SPSS 24 was used as
the main tool to analyze the questionnaire, the specific data analysis process can be found
in the Supplementary Materials. A total of 160 questionnaires were distributed in this study.
After excluding incomplete, repeated, or invalid questionnaires, 154 valid questionnaires
were finally used for analysis, and the questionnaire return rate was 96.2%. Table 3 shows
the sample distribution of students in this survey. Because HUST is an institution of higher
education with a focus on science and engineering, most students in this university study
science and engineering disciplines, and fewer students study natural and social sciences,
so the sample distribution of students in this study is basically consistent with the overall
distribution of students’ attributes such as gender, major, and grade level at this university.
In addition, the sample size of the students participating in this survey was statistically
significant compared with the number of specific items on the scale [57]. The internal
consistency test was conducted on the questionnaire data, and Cronbach’s alpha value was
0.939, indicating that the reliability of this questionnaire was good.

Table 3. Sample distribution of students participating in the questionnaire (N = 154).

Classroom Type Number Percentage

Table and chair integrated 31 (20.12%)
Individual splicing combination 103 (66.88%)
Multi-person splicing combination 10 (6.49%)
Multi-person fixed combination 10 (6.49%)

Gender Number Percentage

Male 113 (73.37%)
Female 41 (26.62%)

Academic Stage Number Percentage

Undergraduate 125 (81.16%)
Masters 19 (12.33%)
PhD 10 (6.49%)
Other 0 (0.00%)

Professional Disciplines Number Percentage

Philosophy, economics, and law 5 (3.24%)
Education, literature, and history 6 (3.89%)
Science, engineering, agriculture, and medicine 142 (92.20%)
Military science, management science, and art 1 (0.64%)

The interviews used in this study included the following topics (Appendix B). First,
how often do students come to active learning classrooms for informal learning? Second, in
what ways do students engage in informal learning activities? Third, what specific factors
in active learning classrooms influence students’ learning activities? Fourth, what is the
students’ satisfaction with the active learning classroom environments? Fifth and finally,
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what needs and preferences do students have for informal learning spaces? Before the
interviews began, the students interested in participating were recorded and screened,
aiming for an even distribution of students interviewed in terms of major, grade level,
and the type of classroom they were in. Fifteen participants were finally identified for
the interview in this study. Table 4 presents the main background characteristics of the
students interviewed, and these interviewees were able to cover as many grades, majors,
and disciplines as possible at this university with a high degree of statistical significance.
The interview time for each participant was controlled to be between 10 and 20 min. After
the full transcript of the interview, the texts were categorized and analyzed in depth using
the programmed grounded theory proposed by Strauss and Corbin [58], and the interview
materials were computer coded using Nvivo qualitative analysis software. The interview
content was processed through three levels of coding. Open coding (level 1 coding) focused
on the material itself, assigning various themes to the meaning expressed in the interview
content and categorizing it according to its attributes [57]. According to the relationship
between each code (causal, time, semantic, situational, etc.) to connect and cluster, the axial
coding (level 2 coding) was formed. The axial coding could be summarized and integrated
using the core theme and finally form the selective coding (level 3 coding). The coding
process was conducted separately by the corresponding author of this paper and another
independent coder and then corrected by multiple rounds of discussion to improve the
internal confidence.

Table 4. Background characteristics of the students who participated in the interviews.

Classroom Type Numbers

Academic Stage Gender Professional Discipline

Undergraduate Graduate Male Female
Social

Science
Engineering Science

Table and chair integrated 2 1 1 0 2 1 1 0
Individual splicing combination 5 2 3 3 2 1 2 2
Multi-person splicing combination 4 3 1 2 2 1 2 1
Multi-person fixed combination 4 4 0 1 3 3 1 0

Note: Due to the limitation of the interview sample size, the participants’ educational levels in this study were
only distinguished between undergraduate and graduate students, and they were not subdivided in terms of
grade level.

4. Results

4.1. The Current State of Student Perceptions of Active Learning Classrooms Based on Informal
Learning Experiences

Based on the informal learning experience, this study conducted a descriptive statisti-
cal analysis of the questionnaire scale of students’ perceptions of active learning classrooms,
and the results are shown in Table 5. In active learning classrooms, the overall satisfaction of
students’ informal learning experiences was 4.15, which was between “relatively satisfied”
and “very satisfied”, indicating that the overall satisfaction level of the students’ informal
learning activities in active learning classrooms was good. Among the environmental di-
mensions of active learning classrooms, the students were most satisfied with the informal
learning experience of “furniture perception”, followed by the dimensions of “instructional
interaction” and “physical environment”, and were least satisfied with the informal learn-
ing experience of “learning support”. Regarding the standard deviation, the “physical
environment” dimension of active learning classrooms had the smallest value, indicating
less dispersion among individuals in the group and that students’ perceptions of it were
relatively consistent. The “learning support” dimension of active learning classrooms had
the largest value, indicating that the degree of dispersion between individuals in the group
was large and the students’ perceptions of it were relatively different.
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Table 5. Student satisfaction statistics in active learning classrooms from the informal learning perspective.

Dimensions Mean Standard Deviation

Instructional Interaction 4.27 0.582
Furniture Perception 4.29 0.651

Learning Support 3.81 0.796
Physical Environment 4.24 0.579

Overall Satisfaction 4.15 0.645
Note: The larger the value of the mean, the higher the student satisfaction is, and the smaller the value of the
mean, the lower the student satisfaction is.

4.2. The Critical Environmental Elements Affecting Students’ Perceptions of Informal Learning in
Active Learning Classrooms

In this study, exploratory factor analysis was conducted on the questionnaire of stu-
dents’ perceptions in active learning classrooms based on the informal learning experience
to reduce the scale data, simplify the data analysis, and verify the validity of the scale
structure. The KMO test and Bartlett’s spherical test analyzed the scale items, and the KMO
test result was 0.91, which was bigger than 0.9, and the Sig of Bartlett’s spherical test took a
value of 0.000, both indicating that the scale data were suitable for factor analysis. After
reclustering, Table 6 shows the spatially influential factor division of the active learning
classrooms after reclustering. After several explorations, one question item with a factor
component coefficient less than 0.5 was finally excluded, and four factor components
with eigenvalues greater than 1 were obtained, while the cumulative contribution of the
reclustered factor principal components was 70.837%. According to the initial dimension
design of the scale, Factor 1 is related to the attributes of tables and chairs and spatial
attributes of the active learning classroom, so factor 1 can be named the “spatial perception”
dimension. Factor 2 is related to the active learning classroom’s sound, light, thermal, and
decorative environments, so factor 2 can be named the “physical environment” dimension.
Factor 3 is related to the display and interactive devices in the active learning classroom,
so factor 3 can be named the “interactive learning” dimension. Factor 4 is related to the
user-friendly facilities and storage space in the active learning classroom, so factor 4 can
be named the “learning support” dimension. The name of each factor was replaced by
“ALC_F1”, “ALC_F2”, “ALC_F3,” and “ALC_F4,” respectively.

In order to control the effects of demographic variables such as student gender, aca-
demic stage, major discipline, and active learning classroom type on the regression analysis,
independent sample t-tests were conducted for student gender, and one-way ANOVAs was
conducted for the student academic stage, major discipline, and active learning classroom
type, respectively, and it was found that none of these demographic data had a significant
effect on this linear regression model.

In order to explore the critical spatial elements that influence students’ perceptions
of informal learning in active learning classrooms and establish regression equations, this
study conducted a linear regression analysis between the reclustered spatial perception
factors of active learning classrooms and students’ overall satisfaction with informal learn-
ing. This linear regression yielded a Durbin–Watson value of 1.497, indicating the good
independence of the students who participated in the study. Second, the VIFs between
the independent variables involved in this linear regression model were all less than three,
indicating that there was no multicollinearity in the data. As shown in Table 7, the lin-
ear regression model fit well, with R2 = 0.658, indicating that the four active learning
classroom spatial perception factors collectively explained 65.8% of the variance in their
overall satisfaction with informal learning. Among them, the “spatial perception” and
“learning support” factors could significantly affect the students’ overall satisfaction with
informal learning. (All p values were less than 0.001, and the Beta values were 0.324 and
0.286, respectively.) The regression equation is as follows: The overall informal learning
satisfaction = 0.253 + 0.342 × ALC_F1 + 0.231 × ALC_F4.
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Table 6. Spatial factorization of active learning classrooms after reclustering.

Factors Question Items 1 2 3 4

Spatial perception
ALC_F1

Space comfort in the classroom 0.771
Comfortable use of tables and chairs 0.764
Spatial flexibility in the classroom 0.759
Area per person in the classroom 0.723
Spatial diversity in the classroom 0.710
Flexibility of use of tables and chairs 0.706
Usable area of tables and chairs 0.699
Equality of space layout in the classroom 0.523

Physical environment
ALC_F2

Ventilation in the classroom 0.829
Artificial lighting in the classroom 0.796
Natural lighting in the classroom 0.793
Temperature and humidity in the classroom 0.744
Color scheme in the classroom 0.724
Classroom decoration style 0.682

Interactive learning
ALC_F3

Movable writing whiteboard in the classroom 0.777
The use of multi-screen monitors in classroom 0.699
Interactive software experience in the classroom 0.682
Clarity of electronic displays in the classroom 0.576

Learning support
ALC_F4

Storage space in the classroom 0.754
Power outlets in the classroom 0.749
WiFi signal in the classroom 0.564

Extraction method: principal component analysis; rotation method: Kaiser normalized maximum variance
method. The rotation converged after 7 iterations.

Table 7. Linear regression between active learning classroom spatial factors and overall satisfaction.

Variables B SE Beta T Sig

(Constant) 0.253 0.248 1.017 0.311
ALC_F1 0.342 0.085 0.324 4.008 0.000 ***
ALC_F2 0.144 0.079 0.130 1.825 0.070
ALC_F3 0.219 0.073 0.216 2.992 0.003
ALC_F4 0.231 0.049 0.286 4.676 0.000 ***
R = 0.811 R2 = 0.658 Adjusted R2 = 0.649, F = 71.749 ***

*** p < 0.001. Variables: (constant), ALC_F1 = “spatial perception”, ALC_F2 = “physical environment”,
ALC_F3 = “interactive learning”, and ALC_F4 = “learning support”. The dependent variable is the overall
informal learning satisfaction with active learning classrooms.

4.3. Strengths and Weaknesses of Active Learning Classroom Environments from the Perspective of
Students’ Informal Learning

This study used the three-level coding of grounded theory to analyze the interview
data, and 146 key points were obtained through the first-level coding. The second-level
coding was conducted according to the relationship between the first-level codes, and
10 second-level codes were summarized, including technical support, supporting facilities,
physical environment, space perception, furniture design, learning purpose, learning
atmosphere, learning activities, environmental status, and improvement measures. Then,
the third-level coding was conducted according to the internal relationship of the 10 second-
level codes, and 3 core influencing factors were obtained—the space dimension, student
dimension, and management dimension—as shown in Table 8.

The frequencies and percentages of the 10 second-level coding categories and 3 third-
level coding core factors were obtained in the coding process, as shown in Table 9. Among
them, “spatial perception” (19.80%), “furniture design” (12.94%), “improvement measures”
(12.43%), and “learning atmosphere” (11.85%) were important secondary coding categories
affecting the informal learning activities in active learning classrooms, while the “spatial
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dimension” was the important core element in the evaluation process of active learning
classrooms from the perspective of students’ informal learning.

Table 8. Three-level coding of students’ perceived evaluation of informal learning in active
learning classrooms.

Level 1 Code Level 2 Code Level 3 Code

“The electronic monitors in the classroom work well”. Technical support

Space dimension

“Active learning classrooms have more power outlets”. “Active
learning classrooms have more storage space”. “Active learning
classrooms are convenient for e-learning”.

Supporting facilities

“The lighting in the active learning classroom is very bright”. “The air
conditioning in the active learning classroom is very good”. “The
interior decoration of the active learning classroom is very good”.

Physical environment

“Active learning classroom space is more private”. “Active learning
classroom area is small”. “Active learning classroom space is very
self-controlled”. “Active learning classroom can do flexible space
separation”. “Active learning classroom can place a lot of things”.
“Active learning classroom can check the classroom self-study status at
any time”. “Active learning classroom can check the course class status
at any time”. “Active learning classroom space has a sense of security”.
“Active learning classroom space is less dense”.

Space perception

“The seats and furniture in the active learning classroom are movable”.
“The desks shake when used”. “The design of the seats is very
user-friendly”. “The materials of the seats are comfortable”. “The desks
have a large usable area”. “The seats have a certain chance of
being damaged”.

Furniture design

“The need to finish writing papers”. “The need to review for final
exams”. “The need to wait for upcoming classes”. Learning purpose

Student dimension

“Collaborative group learning environment”. “Individual independent
learning environment”. Learning atmosphere

“Studying for online courses”. “Reviewing exam content”.
“Pre-learning what I will study”. “Completing after-class assignments”.
“Completing essay writing”. “Studying my expertise on my own”.
“Taking breaks between studies”.

Learning activities

“Classroom space availability time in active learning classrooms”.
“Proximity and convenience of active learning classrooms”. Environmental status

Management dimension
“Increase the number of active learning classrooms built”. “More
timely management”. “Increase the opening hours of active learning
classrooms”. “Improve the comfort of furniture”. “Upgrade electronic
display equipment”. “Improve air conditioning systems”. “Increase
storage space”. “Increase the number of outlets”.

Improvement measures

By analyzing the categories and core factors of the coding, as well as the frequency
and percentage of second-level and third-level coding, this study could yield the following
three findings from the perspective of the students’ experiences with informal learning use:

(1) Suitable spatial perception

The spatial dimension (43.26%) was the largest core factor in the interviews, and it
reflected the most intuitive perception of students’ experiences in active learning classrooms.
First, the spatial perception of the classroom was an important influencing factor (19.80%) in
students’ choice of active learning classrooms as a place for informal learning. For example,
most students believed that active learning classrooms were more spatially private or that
active learning classrooms were more spatially self-controlled, and so on. Second, many
students were satisfied with the furniture design of the active learning classrooms (12.94%),
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namely with larger desks, comfortable seating, and movable furniture attributes that are
more adapted to informal learning activities. Third, the supporting facilities (5.33%) and
physical environment (4.98%) of the active learning classroom also impacted students’
informal learning experiences, and the students expressed relatively positive perceptual
feedback concerning them.

(2) Positive learning atmosphere

The student dimension (24.87%) was the most relevant result for exploring students’
perceptions of informal learning. First, the students considered the learning atmosphere
to be the main factor influencing informal learning activities in active learning classrooms
(11.85%), and many considered active learning classrooms suitable for independent in-
formal learning activities. Second, the students’ learning activities in active learning
classrooms (7.37%) were more diversified and abundant than in traditional classrooms,
such as online course learning, essay writing, or course assignments. Third, the students’
learning purpose (5.65%) also affected informal learning activities, such as reviewing exams,
waiting for the curriculum, and finishing papers.

(3) Relative lack of resource management

The management dimension of active learning classrooms (18.98%) is also a critical
factor influencing students’ informal learning. First, the improvements proposed for
active learning classrooms (12.43%) could indicate poor spatial perception in students’
informal learning experiences, such as timelier logistical management, increasing the
number of active learning classrooms built, and increasing the number of electrical outlets
in classrooms. In addition, the current state of the active learning classroom environment
(6.55%) is also a factor that influences whether students choose active learning classrooms
for informal learning activities, such as the availability of space in active learning classrooms
and the proximity of active learning classrooms to student dormitories.

Table 9. Frequency and percentage of perceived evaluations in active learning classrooms from the
informal learning perspective.

Core Factors Category
Second-Level

Frequency
Second-Level

Percentage
Third-Level
Frequency

Third-Level
Percentage

Space dimension

Technical support 1 0.21%

69 43.26%
Supporting facilities 7 5.33%

Physical environment 15 4.98%
Space perception 21 19.80%
Furniture design 25 12.94%

Student dimension
Learning purpose 9 5.65%

49 24.87%Learning atmosphere 16 11.85%
Learning activities 24 7.37%

Management dimension Environmental status 8 6.55%
28 18.98%Improvement measures 20 12.43%

5. Discussion

As a new learning environment in the higher education learning space continuum,
active learning classrooms increasingly influence students’ learning experiences. Improving
students’ informal learning experiences and perceptions in active learning classrooms is
critical to building a full-time sustainable education environment. By distributing question-
naires to students and conducting semi-structured interviews, as well as using descriptive
statistics, linear regression, and grounded theory methods to process the obtained scale
data and interview transcripts, this study concludes the status of students’ satisfaction with
the current active learning classroom environment as a place for informal learning, as well
as the critical active learning classroom environment factors that can influence students’
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informal learning experiences and perceptions, with the aim of suggesting certain design
strategies for subsequent active learning classroom optimization and enhancement.

5.1. Students Were Most Satisfied with the Furniture Design Dimension of the Active Learning
Classroom and Least Satisfied with the Learning Support Dimension

As a result of sustainable development education [59], next-generation learning
spaces [30], intelligent teaching environments [60], and other educational concepts, active
learning classrooms have changed and innovated to a certain extent compared with tra-
ditional lecture-based classrooms in terms of learning concepts, design principles, form
features, and usage methods [61]. In terms of furniture design, the active learning class-
rooms have completely changed from the regular and fixed furniture form of the previous
classrooms to a more autonomous, inclusive, cooperative, and flexible principle, giving
students more diverse and creative furniture use scenarios. This abundant and diverse
furniture design fits well with students’ self-initiated, self-regulated, and self-responsible
informal learning activities. Various types of furniture designs, such as the integrated
type of tables and chairs, the single-person spliced combination type, the multi-person
spliced combination type, and the multi-person fixed combination type, can meet the
diverse learning forms and learning purposes of informal learning, such as electronic
collaborative communication, interactive sharing of ideas, individual independent reading
and learning, and the interaction of teamwork. In this study, the students’ satisfaction
with the movable, diverse, and comfortable furniture design of active learning classrooms
reached a value of 4.29, which was the most satisfying spatial element of the students’
informal learning process. Parsons (2016) found in a study that spliceable combinations of
semicircular desks in active learning classrooms had a more positive impact on students’
usual learning communication and interaction and was able to form different patterns of
furniture combinations, depending on the students’ activities [62]. Yeoman et al. (2019)
argued that by changing the furniture design in the room, different categories of informal
learning activities could be supported, including student-centered learning, individual
learning, and collaborative learning, so more flexible furniture could build a more active
informal learning environment [49].

The design principles of active learning classrooms are based on new learning theories
such as active learning, collaborative learning, and deep learning, and their main emphasis
is on the diversification of learning spaces and the enrichment of technological equipment.
Although the more flexible and diverse environment of active learning classrooms has
already had a more positive impact on students’ learning experiences, the lack of humane
facilities in classroom spaces still exists, such as insufficient storage space, uneven distri-
bution of power outlets, and unstable network signals. However, this overemphasis on
learning styles and activities often neglects students’ most basic personal use needs. In
this study, the students’ satisfaction with the learning support facilities in active learning
classrooms was only 3.81, which was the least satisfactory element of the space for the
students’ informal learning process. Porterfield et al. (2020) found that adding personal
storage space to active learning classrooms or including an adequate number of electrical
outlets could better facilitate student learning activities [63], and Robert et al. (2015) found
that although students rated active learning classrooms positively, the lack of user-friendly
amenities in classrooms could also lead to negative student learning experiences [64]. This
finding was also reflected in the student interviews, where 8 of 15 respondents (53.3%)
felt that the storage space in the active learning classroom needed to be increased. Twelve
students (80%) felt that the number of electrical outlets in the active learning classroom
was low and wanted more to be added. It is worth noting that the need for active learning
classroom learning support elements is generally higher in the upper grades (students in
their senior year and above) than in the lower grades (students in their junior year and
below) due to more e-learning or team-based learning in the upper grades, such as online
classes, writing papers, and organizing the contents of electronic reports, as well as a more
homogeneous learning style in the lower grades. However, according to the interviews,
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the students in the early grades also preferred the active learning classroom as the place
for their extracurricular learning due to its more comfortable indoor environment, more
convenient learning support facilities, and the ability to work with multiple students to
meet their personalized learning needs.

5.2. The Spatial Perception and Learning Support Dimensions of Active Learning Classrooms Are
the Critical Factors Influencing Students’ Informal Learning Experiences

Informal learning, as an unstructured act of active learning by students [6], not only
enriches the way students learn but also contributes, to a great extent, to their social and
cultural engagement [16]. With the development of sustainable education, more informal
learning has been generated on campus, and students have gradually become the dominant
learners [8]. A large amount of learning outside of class time has become a new way for
students to acquire knowledge. In addition to serving as a place where formal learning
occurs for students, active learning classrooms can also meet the contextual, collaborative,
self-directed, and flexible characteristics needed for students’ informal learning. In this
study, the linear regression between the environmental dimensions of the active learning
classroom and students’ overall satisfaction with the informal learning experience showed
that flexible spatial perception is the critical factor affecting the overall satisfaction with
the informal learning experience in the active learning classroom (p < 0.001, Beta = 0.324).
In addition, compared with other learning environments, the comfortable and flexible
spatial perception of active learning classrooms can also influence students’ informal
learning more effectively for the following reasons. First, there is the more comfortable
spatial environment. For example, one respondent said, “It is comfortable to study in an
active learning classroom, the environment is great, and a good spatial environment can
motivate greater motivation to learn”. Second, there is the flexible and variable layout of
the individual study space. One student explained this by saying, “The classroom space
can be changed at the will, enabling the formation of multiple independent individual
study spaces”. Third, the layout of the space supports multi-person interaction and group
practice. Some respondents said, “The classroom space is particularly suitable for group
collaboration, and the form of space that can be put together and combined helps us
broaden our ideas and share everyone’s knowledge and ideas”. The findings of some
researchers can also confirm this point. Oliveira et al. (2016) found that when the overall
spatial environment of the learning space was not comfortable or attractive, it would reduce
the time for students to study there [65]. Granito et al. (2016) showed that students prefer
flexible classroom space layouts because they can flexibly switch between different learning
styles [66].

Education in the 21st century is inseparable from the support of information technol-
ogy. Convenient and portable computer equipment and electronic learning spaces covered
by a wireless network are important factors in improving students’ learning satisfaction.
The learning styles of contemporary college students are more diversified and diverse,
such as learning through the interactive use of multiple electronic devices, interactive
team learning with network connectivity, and visualized experiential learning, all of which
require rapid development and responsiveness from the learning environment. As a space
for formal and informal learning, the active learning classroom should pay more attention
to the combination of physical and virtual as well as humanized and informational to
give students a more comprehensive and holistic environment to support their learning.
Although student satisfaction with the learning support elements of current active learning
classrooms is low, a linear regression based on the relationship between environmental
factors in active learning classrooms and the overall satisfaction with students’ informal
learning experiences can reveal that the learning support dimension of active learning
classrooms remains a critical spatial element influencing students’ informal learning expe-
riences (p < 0.001, Beta = 0.286). Its main performance is: First, the available storage space.
Active learning classrooms have increased the amount of usable space per person, and
there are more areas in the classroom where personal belongings can be placed, with some
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respondents stating, “There is more space in the classroom to place personal belongings
properly”. Second, there is the wireless coverage of WiFi devices. Active learning class-
rooms are designed with the addition of ICT in mind, and their network environment is
relatively more complete. Some interviewees mentioned, “The network signal of the active
learning classroom is stable, and they usually choose this place to complete their online
courses”. Third, there are evenly distributed power outlets. Active learning classrooms
are designed with evenly distributed power outlets on all four walls of the classroom to
facilitate the power needs of students’ information-based learning. Some interviewees said,
“More adequate power outlets make it easier to use computers and other electronic-based
devices, and enable longer learning time”.

5.3. The Spatial Privacy and Learning Atmosphere of Active Learning Classrooms Can Promote
Informal Learning for Students

Informal learning emphasizes the social, diverse, collaborative, and purposeful nature
of learning compared with formal learning [36]. Therefore, a learning environment that fo-
cuses more on spatial privacy is more effective for students’ informal learning [44]. Students
welcome the relatively more private learning spaces of active learning classrooms for infor-
mal learning, and their quiet and comfortable spatial environment and free and abundant
spatial layout can facilitate informal learning styles such as individual study, collaborative
discussions, gatherings and meetings, retreats, and readings [40] while also supporting
students’ choice of learning activities according to their needs and preferences [67] and
increasing the frequency of use [41]. Of the 15 respondents who participated in the one-on-
one interviews, 11 students (73.3%) believed that the spatial privacy of the active learning
classroom had a more positive impact on informal learning activities than other informal
learning spaces, as evidenced by the following. First, a high-quality physical environment
creates better privacy. For example, some respondents said, “The classroom is a quiet and
private learning environment with good sound insulation in the indoor environment as
well as walls for shielding”. Second, the flexible space layout allows for a separate learning
environment. One student stated, “When other people are studying in the classroom, I can
move the furniture to an unoccupied corner to study and avoid the interference of others”.
A study by Deng et al. (2017) showed that most students prefer to study in a quiet and
solitary environment so that the quiet learning environment allows them to concentrate
on their reading and study fully [68]. Beckers et al. (2016) found that students prefer to
choose seats in remote corners for informal learning to avoid the distractions brought by
other people [50].

Active learning classrooms have a stronger learning atmosphere than other learning
spaces. In formal learning spaces, students experience them through their senses and give
them meaning for learning, and the students become more familiar with the classroom
space. In addition, active learning classrooms often have adequate learning furniture and
equipment, and they also give users a certain degree of self-control while allowing students
to develop a positive sense of spatial belonging, which are the spatial elements that bind
students together and build a stronger learning atmosphere. In this study’s interviews,
seven students (46.6%) mentioned the learning atmosphere of the active learning classroom
and believed that its spatial atmosphere was closely related to learning activities. For exam-
ple, some students mentioned that they “prefer to come to the active learning classroom
with their classmates for extracurricular learning to monitor and promote each other”. “The
active learning classroom has a high learning atmosphere, and seeing everyone’s learning
behavior can improve one’s motivation”. In studies such as those by Harrop et al. (2013)
and Waldock et al. (2016), it was found that students, both academically and socially, learn
near friends and peers, creating an atmosphere of a learning community where everyone
can work together, and students can develop a sense of enrichment that “I came here to
learn and my friends are already here, so I joined them”, meaning that students are more
motivated to work in a shared learning environment [67,69].
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5.4. Better Resource Management Helps Students Have a Higher-Quality Informal Learning
Environment in Active Learning Classrooms

The active learning classroom uses many new technology devices, and the layout
of the space is also more abundant and flexible to meet the diverse learning needs of
students. More accessible resources and available space also require more time management
and support, including the proximity of classroom locations, the length of open hours,
the number of locations, and the management and maintenance of learning resources.
These dimensions of active learning classroom management have a substantial role in
enhancing the effectiveness of learning environments, but the current theoretical and
practical research on active learning classrooms and informal learning has not received the
corresponding attention. Among the 15 interviewees, 13 students (86.6%) mentioned the
management status and subsequent improvement of active learning classrooms, which are
mainly reflected in three aspects. First, there is the more timely classroom management.
Some respondents mentioned, “The classroom has some leftover items and trash after
class, which can disturb other students studying”. Other respondents also mentioned,
“The furniture and technology in active learning classrooms should be managed more
frequently; some furniture storage spaces are dirty, and some equipment is damaged and
needs to be disposed of on time to ensure an efficient learning environment”. Second,
there are the longer open hours. Ten of the students who participated in the interviews
(66.7%) mentioned their willingness to engage in longer learning activities in the active
learning classroom. Some students responded, “While active learning classrooms are
preferred for extracurricular learning, their opening hours are somewhat limited and
hinder extracurricular learning”. Another student mentioned, “Active learning classrooms
are comfortable and the equipment is smarter, but they are also more strictly managed
and open for shorter periods of time than traditional classrooms, while I would like to
study in the active learning classroom for longer periods of time, the reality is often the
opposite”. Third, there is the more accessible classroom space. One student explained this
by saying, “Active learning classrooms are great for studying, but I would also choose
other traditional classrooms closer to the dorms”. “We would choose a study space closer
to us, even if its space use is not as good as an active learning classroom”. Overall, the
interviews with students revealed that students are willing to spend more time in the
active learning classroom for informal learning activities due to its better environment,
comfortable layout, variety of spatial features, and abundant configurations. Therefore,
the logistic management, equipment maintenance, classroom open hours, and classroom
accessibility should be reorganized accordingly.

6. Conclusions and Limitations

With the flourishing research and practice of active learning classrooms in recent
years, its changes and innovations in learning styles, teaching models, spatial environ-
ments, and educational technologies have profoundly impacted sustainable education
development. The Education 2030 Framework for Action [15], released by OECD in 2015,
defines the importance of lifelong education and full-time education and emphasizes that
students’ informal learning is “valuable learning”, being as valuable as formal learning.
As a new learning environment for sustainable education, active learning classrooms have
emerged in relevant theoretical and practical studies [54,59]. However, there is no academic
consensus on the use and theory building of informal learning in active learning class-
rooms. Based on students’ perspectives, this study explores the impact of the sustainable
educational environment in the active learning classroom on students’ informal learning
perception. Using a combination of quantitative and qualitative empirical analyses, this
study found that first, students were more satisfied with their informal learning experiences
in active learning classrooms, and most students preferred active learning classrooms as
their informal learning environment. Second, flexible and comfortable space perception
and humanized learning support facilities in active learning classrooms are critical spatial
factors affecting students’ informal learning. Third, a private environment and sufficient
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learning atmosphere in active learning classrooms can promote students’ informal learning
ability. Fourth, for active learning classrooms, better resource management helps them
form a better-quality and full-time learning environment.

The findings mentioned above have the following implications for the optimal design
and sustainable development of active learning classrooms in the future.

First, active learning classrooms should actively experiment with more diverse and
flexible space layouts as well as emphasize more comfortable and student-centered envi-
ronmental perception designs, such as by using more acoustic and soft-colored interior
materials to improve students’ spatial comfort, increasing the usable area of classroom
chairs and tables to improve students’ usage comfort, designing a variety of flexible tables
and chairs to meet different learning activities such as individual and multi-person learning,
expanding more areas for leisure and learning in classrooms, and designing electronic
interactive devices that can meet both the needs of the curriculum and the needs of students’
extracurricular learning activities.

Second, the active learning classroom should improve and increase more diverse and
convenient humanized facilities, such as through multiple lockers for personal use in active
learning classrooms, floor outlets evenly spaced on the floor that can be hidden for storage,
WiFi signal boosters that can be used by dense numbers of people, retail vending machines
for students who use the classroom for long periods of time, and information interaction
software that students can use independently.

Third, the environmental design of active learning classrooms should focus on the
privacy of the space and the establishment of a learning atmosphere, such as by designing
some mobile partitions that can enrich the space level so as to form a diversified personal
learning space from a private one semi-open to the informal learning use of the classroom,
designing a more integrated and wrapped furniture design to meet the personal privacy
needs of students when they study independently after class, and increasing learning
service facilities such as mobile whiteboards or fixed interactive whiteboards to encourage
students’ extracurricular team communication and cooperation and improve students’
control over the sound, light, and thermal environment of the classroom to meet students’
needs for a learning space atmosphere.

Fourth, the timeliness and accessibility of logistical and resource management in active
learning classrooms can be improved by, for example, extending the available time of the
classroom, increasing the frequency of equipment inspections and indoor cleaning of the
classroom, increasing the space supply of the active learning classroom in extracurricular
time, repairing and maintaining various technical equipment and furniture facilities in the
classroom in a more timely manner, and making the site of the active learning classroom
closer to the dormitory and canteen for students.

Student-centered active learning classrooms are designed primarily to promote active
and deep learning, which requires a higher level of student engagement. By improving the
environmental design and experiential perception of the learning space, it can effectively
promote students’ learning involvement [70]. In addition, similar to formal learning, learn-
ing engagement in students’ informal learning behavior is also an intermediary variable
to improve students’ abilities of active learning and deep learning. The more frequent
students’ informal learning behavior is, the more they will participate in learning [71],
and this kind of participation behavior will also increase students’ active learning abil-
ity. In summary, the construction and development of learning environments are closely
related to students’ learning perceptions. By rethinking students’ informal learning experi-
ences and perceptions, the high-quality development of active learning classrooms can be
more comprehensively enhanced, thus enhancing students’ full-time learning experiences,
which in turn promotes student learning engagement and active learning in active learning
classrooms. In addition, as a new type of learning environment for sustainable educa-
tion development, active learning classrooms should not only meet the learning theories
and educational strategies for formal learning but should also focus on and enhance the
scenarios used by students for informal learning. This holistic classroom environment
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that combines formal and informal learning creates a full-time learning environment that
promotes student active learning to achieve the goal of quality and sustainable higher
education development.

This study also has certain limitations due to research capacity and time constraints.
First, the experimental data come from students’ self-reporting, which may affect the
authenticity of the data due to discrepancies in students’ self-perceptions, and research
methods such as objective measurement and performance evaluation can be integrated
in the future. Second, the time of the study was relatively limited, and this study chose
data from one semester. In the future, a more in-depth and reasonable exploration can be
conducted by tracking research on students’ long-term learning space use processes. Third,
the object of the study was relatively singular, and only one university was selected for the
collection of student data and classroom models in this study. In the future, more diverse
studies can be conducted by investigating several universities with different disciplinary
and professional characteristics at the same time, which makes the research findings more
convincing and generalizable.
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Appendix A. Questionnaire Template

Questionnaire Survey on Satisfaction with the Informal Learning Experience in Active Learning
Classrooms at Huazhong University of Science and Technology

Hello! Thank you very much for taking the time to fill out this questionnaire. This
questionnaire aims to ascertain students’ informal learning satisfaction with the classroom
space and serve as a resource for optimizing classroom spaces in universities.

1. The classroom number you are currently in is:
2. Your gender is:

A. Male B. Female

3. Your academic stage is:

A. Undergraduate
B. Master’s degree
C. PhD
D. Other
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4. Your professional discipline is:

A. Philosophy, economics, and law
B. Education, literature, and history
C. Science, engineering, agriculture, and medicine
D. Military science, management, and art

5. How satisfied are you with the following elements of active learning classrooms at
HUST when you study informally?

(1 = Very dissatisfied; 2 = Dissatisfied; 3 = Neutral; 4 = Satisfied; 5 = Very satisfied)

Title 1 2 3 4 5

Instructional Interaction
Clarity of electronic displays in the classroom � � � � �

The use of multi-screen monitors in the classroom � � � � �

Movable writing whiteboard in the classroom � � � � �

Interactive software experience in the classroom � � � � �

Space comfort in the classroom � � � � �

Spatial flexibility in the classroom � � � � �

Spatial diversity in the classroomm � � � � �

Equality of space layout in the classroom � � � � �

Furniture Perception
Area per person in the classroom � � � � �

Usable area of tables and chairs � � � � �

Comfortable use of tables and chairs � � � � �

Flexibility of use of tables and chairs � � � � �

Learning Support
Storage space in the classroom � � � � �

Power outlets in the classroom � � � � �

WiFi signal in the classroom � � � � �

Physical Environment
Sound insulation in the classroom � � � � �

Natural lighting in the classroom � � � � �

Artificial lighting in the classroom � � � � �

Temperature and humidity in the classroom � � � � �

Ventilation in the classroom � � � � �

Classroom decoration style � � � � �

Color scheme in the classroom � � � � �

6. What is your overall satisfaction with the space in active learning classrooms at HUST
when you study informally?

A. Very dissatisfied
B. Dissatisfied
C. Neutral
D. Satisfied
E. Very satisfied

7. Do you have any other suggestions for the active learning classrooms at HUST? Do
you have any other ideas or feedback?

Appendix B. Interview Outline

Semi-Structured Interview Outline of the Informal Learning of Students in Active Learning
Classrooms at Huazhong University of Science and Technology

Semi-structured interviews will explore students’ experiences and perceptions of using
active learning classrooms for informal learning outside of class time and attempt to draw
out the impact of the learning theories in active learning classrooms on students’ learning
activities and technology use.
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The main questions and possible follow-up questions are as follows:

1. Your personal information (major and year) and the number of the active learning
classroom where you are located.

2. How often do you come to the active learning classroom to study outside of class time?
� Your frequency of extracurricular time in the active learning classroom is?
� When do you usually come to the active learning classroom?

3. What learning activities do you typically perform outside of class in the active learn-
ing classroom?

� Do you use the active learning classroom with your classmates for informal
collaborative learning outside of class time? If so, how satisfied are you with
collaborative learning in the active learning classroom? What design and
environmental factors affect teamwork?

� Do you choose active learning classrooms for breaks or chats outside of
class time?

4. How do you like the learning environment in the active learning classroom?

� How did you feel the first time you came to an active learning classroom
outside of class time?

� What do you think about the physical environment, furniture design, and tech-
nical equipment of the active learning classroom that attracts you to informal
learning in the active learning classroom?

� What do you think is particularly attractive about the active learning class-
room? How does it help you during your informal learning sessions?

� Which aspect of the active learning room do you think you are not satisfied
with, or what do you think could be improved?

5. Why did you choose an active learning classroom for informal learning rather than a
traditional lecture-based classroom for informal learning?

� What are some differences between active learning classrooms and traditional
lecture-based classrooms?

� How have these differences you noticed impacted your learning?
� Did the active learning classroom and traditional lecture classroom environ-

ments make a difference in your attention or engagement during informal
learning? If so, what do you think might cause these differences?

6. Why do you choose active learning classrooms for informal learning rather than
public learning spaces or libraries for informal learning?

� What differences do you notice between active learning classrooms and public
spaces and libraries?

� How have these differences you noticed impacted your learning?
� Does the active learning classroom and public learning environment make a

difference in your attention or engagement during informal learning? If so,
what do you think may have contributed to these differences?

7. What are your needs and preferences for learning spaces? What else would you like
to see in the design?

8. Finally, do you have any comments, suggestions, or feedback about active learn-
ing classrooms?
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Abstract: The growing dropout and low permanence of rural students in higher education has
become a central problem in the education system, both affecting the quality conditions of training
programmes and preventing the materialisation of the benefits that achieving this educational level
entails for society. However, the study of these events in rural populations is scarce, resulting in
an inadequate treatment of dropout and, consequently, the impossibility of consolidating student
permanence. Thus, the aim of this article is to identify which individual, academic, socio-economic,
and institutional variables influence the dropout and the retention of the rural student population in
higher education. To achieve this purpose, a cross-sectional study was defined. The sample used
was a non-probabilistic sample with an n of 269 rural Colombian students who were administered a
self-report questionnaire that assessed 59 variables. Data analysis was based on means comparison
and cluster modelling. The results show that dropout and permanence in rural students is related to
the educational level of the father, family and work obligations, the need to move from their place
of residence, the academic average in higher education, satisfaction with the choice of programme,
communication with the institution, and the attention of teachers, among other things.

Keywords: educational quality; higher education; dropout; permanence; public policies; institutions;
modelling

1. Introduction

The term quality is widely used in higher education systems worldwide to ensure
excellence at both the institutional and training programme levels [1–3]. In this sense, it is
necessary to recognise that, before the 1980s, quality in higher education was an internal
matter for Higher Education Institutions (HEIs); however, after the 1980s, quality at the
level of training became a matter of public policy, making quality assessment an internal
activity of HEIs, as well as an external activity of interest to states [4,5]. Thus, in the quality
assessment exercise, various standards which allow us to understand the current state of
substantive functions (teaching, research, and relations with the external sector), as well as
those complementary to these functions, have been generated [6].

In this scenario, there are multiple indicators that evaluate the quality of the educa-
tional system, HEIs and training programmes; however, the student dropout rate and its
counterpart, the permanence rate, have become one of the main indicators [7–9], since they
allow us to identify whether training programmes manage to provide society with profes-
sionals who meet the diverse demands that society generates on a continuous basis [10].
Hence, if an HEI, a training programme or an education system does not rank below the
average dropout rate at national or global level, it is considered to be of low quality, leading
to intervention through the development of institutional policies and public policies to
avoid this scenario.
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The intervention generated by both HEIs and the State is not only related to the
outcome of the dropout or permanence rate, but also to the effects that these educational
events bring to society, by limiting or achieving the materialisation of the benefits of higher
education (e.g., higher income, increased productivity and better security rates, etc.) [11].
This makes both dropout and permanence at the educational level a matter of interest for
the academic community, as well as for policy makers.

In accordance with the above, many studies have sought to establish the variables
that explain the materialisation of these events both in HEIs [11–18] and in the education
system [19–24]. However, their study still lacks multiple perspectives, generating indica-
tions that HEI and state policies have not been effective, thus high dropout rates and low
permanence in education systems persist. An illustration of this is often the situation in
OECD nations, where in 2018 the dropout rate was near to 64.5%, or, in the case of Latin
America, the dropout rate was close to 54% [25]. In addition, the dropout rate since the
beginning of the COVID-19 health crisis has increased, especially among vulnerable stu-
dent populations (e.g., those displaced by conflict, Afro-descendants and rural populations,
among others) [26].

The study of dropout and permanence in rural populations is placed within the
framework of perspectives that have been little addressed by both academics and education
policy decision makers [11,25]. As a result, both HEIs and states have dealt with dropouts
in this student population with generic strategies that are applied equally to all types of
students, without considering the individual, academic and socio-economic aspects of the
students and the institutions in which they study. This has led to an increase in the dropout
rate and a low permanence rate, thus affecting the quality of the training programmes
offered in these areas [27]. Hence, it is necessary to evaluate the institutional and public
policies that should be implemented in the rural student population to prevent and mitigate
the event of dropout, in order to achieve the permanence of this type of student in the
education system. In the analysis of this problem for rural students, the need arises to know
what variables influence the decision to abandon or remain in the educational process.

Thus, the aim of this article is to identify which individual, academic, socio-economic
and institutional variables influence the dropout and retention of rural students in higher
education. The Colombian education system was selected for this study because most of
the previous research on dropout or permanence of rural students has been carried out
in developed countries [28–32], and not in contexts of social disparity as marked as the
Colombian case, where rural areas have been characterised by violence and conflict by
various armed actors, which has led to marginalisation, inequality in the income of the
population, regional differences and various social tensions [11]. Hence, this analysis in
the Colombian rural population, as an added value, allows us to understand what other
variables influence dropout or permanence, providing new perspectives for the academic
community, as well as for public policy and HEI decision makers.

This article is structured in four sections. The first presents the theoretical framework
and contextualisation of dropout and retention in Colombia and the studies developed;
the second contains the methodology that allowed the fulfilment of the objective; the third
shows the results; the fourth discusses the main findings and offers the conclusions of
this study.

2. Theoretical Background

2.1. Dropout and Permanence in Higher Education

Dropout as an event that affects education systems does not have a unique meaning,
being the result of the different actors involved in its study, such as researchers, HEIs, states
and social organisations, among others [25]. That said, the literature tends to conglomerate
definitions of dropout into two main groups. The first group is a compilation of conceptu-
alisations derived from the academic study of dropout; the second group is operational,
established by states in the framework of education systems to facilitate the quantification
of the event [11,33].
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In this sense, the present article is framed within the first group, which allows for
the analysis of multiple variables that can lead to the early termination of a student’s
academic studies. Thus, dropout is defined as “the cessation of the relationship between
the student and the training programme leading to a higher education qualification before
the qualification is recognised. An event of a complex, multidimensional and systemic
nature, which can be understood as cause or effect, failure or reorientation of a training
process, compulsory choice, or response, or as an indicator of the quality of the education
system” [34] p. 6. The use of this meaning of dropout permits the integration of perspec-
tives on the study of this event. In the case of permanence, there is a greater consensus
regarding its conceptualisation, which is understood as “the permanent initiative of HEIs
to generate strategies to strengthen institutional capacity, which contribute to reducing
drop-out rates”. It is also an important element in the elaboration of “the institutional
educational plan” [35] p. 194.

In view of the various actors involved in the research of dropout and permanence in
higher education, the multidisciplinary orientation in its study stands out [35]. This has led to
the examination of illustrative factors, both innate and external to the student, which can be
categorised as: individual, socio-economic, academic and institutional. This categorisation
has been used in previous studies, such as those of Fonseca and García [36], Barragán and
González [16,24], Donoso and Schiefelbein [37] and Guzmán et al. [11,25], among others. In
addition, states have made use of this categorisation to define public policies to prevent and
mitigate dropout at the educational level, as is the case in Colombia [38]. Figure 1 presents
the dropout model based on the categorisation of variables; each cluster of variables is here-
after referred to as a determinant. It should be noted that the variables of one determinant
have the capacity to relate to and influence one another. These same determinants can, in
fact, also explain permanence in higher education.

Figure 1. Conceptual model of determinants of dropout. Note: Each determinant groups n variables
v1, v2, . . . , vn. Reprinted with permission of Guzmám et al. [21]. Copyright 2021 Frontiers.

The individual determinant explains the characteristics related to the student and
his or her individual environment that specifically affect the choice of whether to leave
higher education without completing it or to remain in it [38]. In higher education, the
individual determinant variables have been widely debated, as several research studies
have largely attributed them to the materialisation of the dropout event [39]. An example
of this was evidenced in the study by Georg [40], who found that 95% of dropouts from
German HEIs were explained by the characteristics of the individual at the time of entry
into the institution. The socio-economic determinant refers to the variables of the social
and economic environment that affect the student and his or her family and that directly
or indirectly affect dropout or permanence [38]. Previous studies have been divergent,
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since some research has indicated that this type of variable does not influence dropout or
permanence in higher education [41,42] and others have highlighted the influence of these
variables on student completion of the educational process [43–45].

The academic determinant relates to the achievement of learning outcomes, the ad-
vancement of proficiency, student performance and other components that impact the
management of instruction and learning at all levels of instruction [38]. In general, the
findings of previous studies identify that the variables of this determinant have a great
impact on student dropout and permanence in higher education, especially because of the
demands of the educational level, as identified by Heidrich et al. [15], Choi and Kim [46],
as well as Stewart et al. [47,48]. Transition to higher education [14] and student perspec-
tives (e.g., self-efficacy and self-management) [48] are closely related to dropout at the
educational level.

Finally, the institutional determinant explains those characteristics of HEIs that allow
for the correct development of the educational process [38]. Previous research has found
that the high levels of attrition and retention in HEIs are related to their size in terms of
number of students, the quality of the training programmes, programmes for permanence
and timely graduation (P&GOs) and administrative processes [46,49,50].

2.2. Context of Dropout and Permanence in Higher Education in Colombia

Student desertion and permanence as indicators of quality in higher education in
Colombia began to be of interest to the state in 2003, with the implementation of the
first strategies for the prevention and mitigation of desertion and the achievement of
permanence [51]. As a result of these initial efforts, there was a need to expand the
study of student dropout and permanence through accurate and reliable information, and
the National Education Ministry (NEM) consolidated both the state information system
SPADIES (Sistema para la Prevención de la Deserción de la Educación Superior in Spanish)
and various public policies. Simultaneously, the national academic community became
interested in the study of these educational events.

In the case of the state, public policies aimed at preventing and mitigating dropout
have been designed and implemented jointly with HEIs. Thus, the state has taken on
the role of funder for students, providing educational credits and scholarships [11,52]; in
addition, HEIs have focused on strengthening competences, as well as developing Early
Warning Systems (SAT in Spanish) and P&GOs to identify and support students at risk of
not completing their educational programme [53]. As a result of these efforts and according
to SPADIES data [54], in the first semester of 2021, the dropout rate of the system was
7.6%, while for the second semester it was 12.8%. While the dropout rates, as presented
in Figure 2, are below those observed in the Latin American and OECD region, when
analysing the situation of training institutions and programmes located in rural areas, the
reality is different.

Thus, for the year 2016, it was estimated by the NEM that the dropout rate by cohort
in rural areas was close to 50%, both for technical and technological levels, as well as for the
university level [55]. However, at the national level, in these areas, the dropout rate varies
between departments or states. An example of this is the departments of Chocó, La Guajira
and Putumayo, where the dropout rates for technical and technological programmes were
91.3%, 73% and 71.2%, respectively, while for university programmes the departments with
the highest dropout rates were Putumayo, La Guajira and Arauca, with rates of 80.2% and
55.6% for the latter two [56]. In both cases, these departments are characterised by high
levels of social disparity [57].
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Figure 2. Dropout rate in the Colombian higher education system for the years 2017 to 2021. Adapted
with permission of [54]. Copyright 2022 SPADIES.

However, public policies implemented by the state to prevent and mitigate the effects
of dropout and achieve permanence in the rural student population are characterised by
being non-differential, based on the financing and support of HEIs [11]. This is due to a
certain extent to the lack of information on what is happening in the education system
in these areas, a situation that is not exclusive to Colombia, but which is also present in
other countries, as Byun et al. [27] and Castleman and Meyer [30] state, since government
information systems do not incorporate the rurality variable, and there is a lack of academic
interest in researching dropout and permanence in this student population [25].

Having said that, in the case of the research developed in Colombia on the desertion
and retention of rural students in higher education, only three studies have been carried
out. The first was carried out by Rueda et al. [58], who determined that rural students who
are at greater risk of dropping out were characterised by a low level of maladjustment or
adaptation to university life, as well as belonging to single parent families and with severe
or moderate family dysfunction. The second, which was developed in virtual education
training programmes, established that academic variables do not influence the events of
desertion or permanence, whereas conjugal status (related to family commitments), age,
social status, work commitments, parents’ education level and sort of work, the student’s
pay and sort of work relationship, as well as the number of individuals who depend on the
family’s income, do influence the events of desertion or permanence [11]. Finally, the third
assessed the potential of student dropout in higher education to widen social gaps in rural
Colombia, as it is the student and his or her family who bear the greatest costs associated
with these events [21].

3. Methodology

To fulfil the objective of this article, which is to identify the individual, academic,
socioeconomic and institutional variables that influence the dropout and permanence of
rural students in higher education, a quantitative cross-sectional study was carried out,
following the parameters established by Sedgwick [59] and Cvetković-Vega et al. [60]. The
sample, instruments and explanatory variables are described below, as well as the data
analysis and modelling.

3.1. Sample

For the present study, a non-probabilistic, non-intentional sampling was defined, so
that the selection of information-rich cases was sought, using Patton [61] as a theoretical
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reference for the selection criteria of the participants, of which three were established. The
first is to be linked to an undergraduate training programme (technician, technologist
or undergraduate); the second is to express the intention to drop out or remain in the
training programme; and the third is to be in or come from a rural area. As this was
a non-probabilistic sample, support was requested from the RUPPEGO network (Red
Universitaria por la Permanencia Estudiantil in Spanish), which groups 37 HEIs at the
national level. Based on the above, the final sample was 269 rural students, of whom
131 reported having the intention to drop out and 138 to remain in education. The sample
size was similar to that of previous studies, such as those developed by Guzmán et al. [11],
Contreras [62] and Oasi et al. [63]. Although there is parity between the sample of the
present study and others developed previously, it is clarified that the results presented
here should not be generalised, due to the nature of the type of sampling selected. Table 1
presents the general characteristics of the study sample.

Table 1. General characteristics of study participants.

Characteristics Result

Gender
Male: 40.89%

Female: 59.11%

Age

17–20: 6.31%
21–24: 14.12%
25–28: 16.72%
29–32: 13.75%
+33 years: 49.07%

Current semester

1: 27.14%
2: 11.52%
3: 7.81%
4: 10.78%
5: 9.29%
6: 11.15%
+7 semester: 21.93%

Family income level *

COP0 to COP500,000: 12.63%
COP500,001 to COP1,000,000: 27.13%
COP1,000,001 to COP1,500,000: 25.65%
COP1,500,001 to COP2,000,000: 18.21%
COP2,000,001 to COP2,500,000: 5.94%
COP2,500,001 pesos or more: 10.40%

* The values shown are in Colombian pesos. For conversion purposes, 1 USD is equivalent to 3950 COP, as of
30 March 2022.

The Study Participants Living in the Departments of Antioquia, Bolívar, Cundina-
marca, Caquetá, Nariño, Guajira and Chocó.

3.2. Instruments and Explanatory Variables

An online self-reporting questionnaire was used to collect the data. The questionnaire
was developed ad hoc based on the theoretical models proposed by Tinto [64], Barragán and
González [16], Kemper et al. [65], Guzmán et al. [25], Segovia-García et al. [9], Heublein et al. [66],
as well as Aina et al. [67], among others. The questionnaire was divided into six sections.
The first sought to obtain informed consent and authorisation to participate in the study,
and collected data from the students on their intention to drop out or remain in the training
programme, as well as the type of programme they are studying; the second collected data
on the variables of the individual determinant; the third focused on the socio-economic
determinant variables; the fourth assessed the academic determinant variables; the fifth
was related to the institutional type variables; and the last sought to confirm the student’s
rurality condition. Table 2 shows the variables analysed by the questionnaire and their
theoretical contribution. To support this, the advances in the field of study related to
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rurality and in those variables not dealt with in previous research on the rural student
population were taken, as well as the basis of the research developed on other types of
students. Similarly, Table A1 in the Appendix A presents the instrument and the coding of
the study variables.

Table 2. Explanatory variables assessed.

Determinant Variable
Theoretical
References

Individual

Age [28,68]
Gender [28,69]
Work obligations [28,70,71]
Family obligations [28,70]
Marital Status * [24]
Parents’ level of education [72]
Student psychological traits [30,70,72]

Socio-economic

Type of dwelling * [18]
Stratum [11]
Access to public services * [9]
State benefits * [9]
Family income [29,73]
Methods of financing studies * [12]

Academic

Type of school graduated from [68,74]
Dropout from other previous academic programmes * [14]
Entry time to higher education * [14]
Number of subjects taken * [14]
Academic behaviour, attitudes and self-perceptions [70,72]

Institutional

Use of university welfare programmes [70,75]
Communication with the HEI [17]
Attention of the HEI administrative staff * [14]
Technologies used by the HEI related to the training programme [76]
Teaching role * [17]
Participation in extracurricular activities * [22]

* Corresponds to variables not addressed in the literature on higher education dropout among rural students.

In relation to the reliability of the instrument, an internal consistency analysis was carried
out for each of the four determinants assessed, using the Cronbach’s Alpha statistic (α). In
this way, α was considered moderate in the event that its esteem was between 0.40 and 0.60,
satisfactory between 0.60 and 0.80, and high when it was above 0.80 [77]. Additionally, it was
decided to eliminate the explanatory variable in the determinant in question if this improved
the value of α. Table 3 presents the reliability of the applied questionnaire.

Based on the results in Table 3 and to ensure the reliability of the questionnaire,
variables that improve the value of α were eliminated from the analysis, both for the
selection of statistical tests to be used and for the analysis of the results. Thus, in the case of
the individual determinant, variable I1 was eliminated so that α was considered moderate
(0.58); for the socio-economic determinant S1, S11 and S14 were eliminated so that α was
acceptable (0.60); for the academic determinant A2, A4 and A15 were eliminated so that α
was acceptable (0.701); and, finally, for the institutional determinant, IES1 and IES8 were
eliminated so that α was acceptable (0.781).
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Table 3. Reliability of the self-reporting questionnaire.

Determinant Code α α-SE **

Individual

I1

−0.053 *

0.580
I2 −0.04 *
I3 −0.022 *
I4 −0.037 *
I5 −0.026 *
I6 0.015
I7 −0.077 *
I8 −0.045 *
I9 −0.048 *

I10 −0.096 *
I11 −0.099 *
I12 −0.094 *
I13 −0.088 *
I14 −0.085 *
I15 −0.113 *
I16 −0.097 *
I17 −0.092 *
I18 −0.103 *
I19 −0.05 *

Socio-economic

S1

0.530

0.575
S2 0.439
S3 0.514
S4 0.466
S5 0.483
S6 0.523
S7 0.483
S8 0.484
S9 0.492
S10 0.497
S11 0.542
S12 0.548
S13 0.453
S14 0.609
S15 0.526

Academic

A1

0.670

0.684
A2 0.678
A3 0.689
A4 0.740
A5 0.633
A6 0.642
A7 0.626
A8 0.636
A9 0.642
A10 0.643
A11 0.651
A12 0.635
A13 0.660
A14 0.654
A15 0.701
A16 0.664
A17 0.663

Institutional

IES1

0.744

0.781
IES2 0.680
IES3 0.677
IES4 0.713
IES5 0.720
IES6 0.694
IES7 0.698
IES8 0.759

* The value is negative due to a negative average covariance between elements. These breach the assumptions
of the reliability model; however, by removing some element, this value may fit the reliability model. ** α-SE
corresponds to the value of α if the element is removed.
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3.3. Data Analysis and Modelling

With the data collected, due to the nature of the data and the purpose of this study,
where rural students are categorised, we proceeded to identify the variables that influence
the decision to drop out or stay in higher education. For this purpose, the Mann–Whitney
U test was used because the data did not fit a normal distribution (see Table 4), and
it facilitated the comparison of independent populations, in this case the students who
expressed the intention to drop out or to stay in the training programme. The existence
of statistically significant differences between the two groups of students for the study
variables was present when the p-value was less than 0.05 [78].

Table 4. Kolmogorov–Smirnov normality test.

Code Statistic * p-Value ** Code Statistic * p-Value **

I2 0.388 <0.01 S9 0.461 <0.01
I3 0.394 <0.01 S10 0.369 <0.01
I4 0.486 <0.01 S12 0.468 <0.01
I5 0.371 <0.01 S13 0.179 <0.01
I6 0.361 <0.01 S15 0.523 <0.01
I7 0.338 <0.01 A1 0.489 <0.01
I8 0.248 <0.01 A3 0.411 <0.01
I9 0.296 <0.01 A5 0.240 <0.01
I10 0.422 <0.01 A6 0.229 <0.01
I11 0.410 <0.01 A7 0.242 <0.01
I12 0.385 <0.01 A8 0.238 <0.01
I13 0.188 <0.01 A9 0.238 <0.01
I14 0.201 <0.01 A10 0.229 <0.01
I15 0.218 <0.01 A11 0.253 <0.01
I16 0.461 <0.01 A12 0.266 <0.01
I17 0.434 <0.01 A13 0.228 <0.01
I18 0.233 <0.01 A14 0.322 <0.01
I19 0.224 <0.01 A16 0.272 <0.01
S2 0.243 <0.01 A17 0.241 <0.01
S3 0.540 <0.01 IES2 0.257 <0.01
S4 0.472 <0.01 IES3 0.326 <0.01
S5 0.470 <0.01 IES4 0.467 <0.01
S6 0.540 <0.01 IES5 0.422 <0.01
S7 0.439 <0.01 IES6 0.365 <0.01
S8 0.474 <0.01 IES7 0.403 <0.01

* The degrees of freedom (gl) were 269. ** Normal distribution is rejected with p-value < 0.05.

With the explanatory variables in which statistically significant differences were iden-
tified, we proceeded to compare the way in which the groups behaved in relation to these
variables, therefore modelling based on clusters or classification was chosen, since this
allows the description of groups with homogeneous characteristics based on the study
variables of a particular event or phenomenon [79]. In this sense, cluster modelling assumes
that individuals share a common distribution of characteristics, while different individuals
follow a different distribution [80]. That is, a study population has a finite number of n
distributions, and the purpose of clustering is to take such a mixture and analyse it into
simple components and estimate the “membership probabilities” [79].

This type of modelling has both supervised and unsupervised techniques. Since there
are no previous studies on the rural population to establish how students cluster, both
those who wish to drop out and those who wish to stay in higher education, hierarchical
cluster modelling was used. This type of modelling, being in the unsupervised category,
does not require an underlying statistical model. Ward’s technique was chosen to create
the model because it minimises the sums of squares of each variable’s deviations from the
mean, allowing for homogenous groups of people. Furthermore, the squared Euclidean
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distance interval was used to determine similarities and differences across observations,
and data values were normalised to minimise the impacts of the questionnaire scales.

To establish differences between clusters, the Mann–Whitney U statistic was used if
the number of clusters to be extracted was two, or, if the number was greater than two, the
Kruskal–Wallis statistic was used. In either case, differences were considered statistically
significant when the p-value was less than 0.05 [78]. Finally, descriptive statistics were used
to identify the individual, socio-economic, academic and institutional characteristics that
influence dropout and retention among rural students.

4. Results

Regarding the statistically significant differences between rural students with the
intention to drop out or to remain in the higher education programme, it was identified that
the explanatory variables I9, I15, S15, A12, A13, A14, A16, A17, IES2, IES3, IES5, IES6 and
IES7 were those in which the participants in the sample differed from each other. Table 5
presents the results of the Mann–Whitney U test.

Table 5. Mann–Whitney U test results between students with intention to drop out and with intention
to stay.

Code Statistic p-Value * Code Statistic p-Value *

I2 8577.500 0.395 S9 8961.500 0.874
I3 8841.500 0.717 S10 8156.500 0.108
I4 8399.000 0.156 S12 8420.000 0.181
I5 8238.500 0.145 S13 8063.500 0.117
I6 8308.000 0.194 S15 8107.000 0.010
I7 8585.500 0.432 A1 8741.000 0.504
I8 8056.500 0.103 A3 8429.000 0.238
I9 7801.500 0.038 A5 8620.500 0.477
I10 8692.000 0.473 A6 8387.000 0.275
I11 8361.000 0.171 A7 8514.000 0.373
I12 8775.000 0.611 A8 8280.500 0.205
I13 8341.500 0.260 A9 8339.500 0.236
I14 8102.500 0.128 A10 8158.000 0.137
I15 6905.000 <0.01 A11 8056.500 0.101
I16 8246.000 0.064 A12 7316.500 0.004
I17 8536.500 0.283 A13 7475.500 0.010
I18 8715.500 0.602 A14 7869.500 0.040
I19 8862.000 0.773 A16 6430.000 0.000
S2 8924.500 0.850 A17 7420.000 0.007
S3 8932.500 0.684 IES2 7189.500 0.002
S4 8682.000 0.450 IES3 6996.500 0.000
S5 9020.000 0.968 IES4 8232.500 0.087
S6 8890.500 0.429 IES5 7895.000 0.028
S7 8848.000 0.708 IES6 6862.000 < 0.01
S8 8658.000 0.418 IES7 7638.000 0.009

* Difference of medians with p-value is accepted <0.05.

Taking the variables in which statistically significant differences were identified as a
reference, it was found that the (male) parents of students with the intention of dropping
out had a lower educational level. At the same time, this group of students most frequently
expressed that work and family obligations reduced the time they spent on their education.
The need to move to study in a place other than the place of origin was more frequent in the
group of students with the intention of dropping out. In terms of academic performance,
students who indicated their intention to stay considered their academic performance to be
outstanding or excellent.

In the case of academic preparation at previous levels of education, students intending
to drop out most frequently stated that they were not adequately prepared for higher
education. In addition, there is a higher level of dissatisfaction in the choice of training
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programmes among this student population, as well as a lack of access to technological
resources for the correct development of their training programme.

However, for the variables of the institutional determinant, students with the intention
of dropping out presented greater difficulties in communication with HEIs, as well as
in attention from administrative staff. Similarly, this group of students consider that the
technologies (e.g., virtual campus, specialised software and hardware) acquired by the
institution are not necessarily the most appropriate, as they present greater dissatisfaction.
The situation described above is the same in relation to their perception of the bibliographic
resources (e.g., books or databases) that HEIs have. In relation to teaching, students with
the intention of dropping out presented higher levels of dissatisfaction with the attention
given by teachers to doubts and concerns, as well as the way in which the contents were
taught. Table 6 presents the response counts for each of the student groups.

Table 6. Response counts among students with intention to drop out and to stay.

Code Options for Response
No * Yes ** No * Yes **

Count %

I9

Did not study 18 17 13% 13%
Primary 56 74 41% 56%
Secondary 31 20 22% 15%
Technical and
technological 8 7 6% 5%

Professional 15 3 11% 2%
Postgraduate 1 1 1% 1%
Don’t know 9 9 7% 7%

Total 138 131 100% 100%

I15

Strongly disagree 22 9 16% 7%
Disagree 33 16 24% 12%
Neither disagree nor
agree 29 30 21% 23%

Agree 36 53 26% 40%
Strongly agree 18 23 13% 18%

Total 138 131 100% 100%

S15
Yes 10 23 7% 18%
No 128 108 93% 82%

Total 138 131 100% 100%

A12

Deficient 2 0 1% 0%
Insufficient 3 6 2% 5%
Acceptable 30 45 22% 34%
Outstanding 68 63 49% 48%
Excellent 35 17 25% 13%

Total 138 131 100% 100%

A13

Strongly disagree 4 13 3% 10%
Disagree 13 14 9% 11%
Neither disagree nor
agree 36 43 26% 33%

Agree 59 43 43% 33%
Strongly agree 26 18 19% 14%

Total 138 131 100% 100%
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Table 6. Cont.

Code Options for Response
No * Yes ** No * Yes **

Count %

A14

Strongly disagree 1 1 1% 1%
Disagree 2 3 1% 2%
Neither disagree nor
agree 7 16 5% 12%

Agree 46 47 33% 36%
Strongly agree 82 64 59% 49%

Total 138 131 100% 100%

A16

Strongly disagree 2 6 1% 5%
Disagree 6 14 4% 11%
Neither disagree nor
agree 11 17 8% 13%

Agree 48 59 35% 45%
Strongly agree 71 35 51% 27%

Total 138 131 100% 100%

A17

Strongly disagree 2 4 1% 3%
Disagree 6 9 4% 7%
Neither disagree nor
agree 22 27 16% 21%

Agree 48 55 35% 42%
Strongly agree 60 36 43% 27%

Total 138 131 100% 100%

IES2

Never 15 33 11% 25%
Occasionally 69 64 50% 49%
Always 54 34 39% 26%

Total 138 131 100% 100%

IES3

Never 5 17 4% 13%
Occasionally 49 60 36% 46%
Always 84 54 61% 41%

Total 138 131 100% 100%

IES4

Never 1 3 1% 2%
Occasionally 26 34 19% 26%
Always 111 94 80% 72%

Total 138 131 100% 100%

IES5

Never 1 4 1% 3%
Occasionally 36 47 26% 36%
Always 101 80 73% 61%

Total 138 131 100% 100%

IES6

Never 1 12 1% 9%
Occasionally 43 58 31% 44%
Always 94 61 68% 47%

Total 138 131 100% 100%

IES7

Never 3 9 2% 7%
Occasionally 36 47 26% 36%
Always 99 75 72% 57%

Total 138 131 100% 100%
* No, these are students who intend to stay. ** Yes, these are students with the intention to drop out. The variable
codes are presented in Table A1.
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4.1. Dropout in Rural Higher Education

With the explanatory variables for dropout and permanence in which statistically
significant differences were identified, for the study population that reported wanting to
drop out, we proceeded to develop the cluster-based model. Thus, the total of 131 cases
that made up the sample section were validated for the development of the hierarchical
cluster. The cut-off was made at the rescaled distance 20 (see Figure 3), thus forming two
clusters, the first with n = 45 (CD1) and the second with n = 86 (CD2).

Figure 3. Dendrogram. Note: The x-axis represents the cases of students with intention to drop out,
and the y-axis represents the combination of rescaled distance clusters.

Regarding statistically significant differences between clusters, the results of the Mann–
Whitney U test are presented in Table 7. Differences were identified in the explanatory
variables I9, I15, S15, A14, A16, IES2, IES3, IES4, IES5, IES6 and IES7.

Both clusters were characterised by low levels of parents’ education. Thus, for CD1,
20% of its members reported that their father had no education at all, 62.2% had completed
primary school, 11.1% had completed secondary school and only 2.2% had completed their
undergraduate degree. CD2 members indicated that 9.3% had not completed any level of
education, 53.5% had completed primary school, 17.4% had completed secondary school
and 9.3% had completed an undergraduate degree, while 10.5% indicated that they did not
know their own father.
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Table 7. Mann–Whitney U test results for CD1 and CD2.

Code Statistic p-Value *

I9 1429.500 0.007
I15 1419.000 0.009
S15 1208.000 <0.01
A12 1769.000 0.382
A13 1850.500 0.670
A14 1175.000 <0.01
A16 1444.000 0.011
A17 1724.000 0.280
IES2 1139.000 <0.01
IES3 1135.000 <0.01
IES4 73.500 <0.01
IES5 899.000 <0.01
IES6 686.000 <0.01
IES7 1429.500 0.007

* Difference of medians with p-value < 0.05 is accepted.

Regarding work obligations, for CD1, 68.9% stated that these interfere with their
educational process, while for CD2, the percentage was lower at 52.3%. In relation to
the need to move from their place of origin to another city or municipality in order to be
able to study, 42.2% of CD1 indicated having to do so. On the other hand, only 4.7% of
CD2 students reported this situation. In the case of satisfaction with the choice of training
programme, 66.7% of students in CD1 said they were satisfied, while 94.2% of students
in CD2 said they were satisfied with their choice of training programme Concerning the
availability of the necessary tools to carry out the work left in class (e.g., computer, internet,
computer programs), 44.4% of the students in CD1 indicated that they did not have them,
while only 9.3% of CD2 did not.

However, regarding the evaluation of the communication processes with HEIs, 88.9%
of CD1 and 66.3% of CD2 indicated that it was not easy to communicate with HEIs. In line
with the above, 82.2% of CD1 members perceive that HEI officials do not attend to their
needs, and 46.5% of CD2 members perceive that HEI officials do not attend to their needs.
In terms of the tools (e.g., databases, software, etc.) available to HEIs, 77.8% (CD1) and
18.6% (CD2) of students consider that these are not adequate. In relation to the training
process, CD1 members tend to have perceptions that teachers do not deal with their doubts
in a timely manner (84.4%), as well as that they do not impart the content in a simple way
(82.2%). In these same aspects for CD2, 37.2% reported that teachers do not address their
doubts, while 42.2% felt that they did not impart the content in a simple way.

4.2. Permanence in Rural Higher Education

In relation to the students who indicated that they wanted to remain in the undergrad-
uate programme, it was identified that they conglomerate into two clusters (cut-off at the
rescaled distance 20). Thus, the first cluster consisted of n = 99 (CP1) and the second of
n = 39 (CP2). Figure 4 presents the dendrogram.

Regarding the statistically significant differences between clusters, Table 8 presents
the results of the Mann–Whitney U test; differences were identified in the explanatory
variables A12, A13, A14, A16, IES2, IES3, IES4, IES5, IES6 and IES7.
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Figure 4. Dendrogram. Note: The x-axis represents the cases of students with intention to stay, and
the y-axis represents the combination of rescaled distance clusters.

Table 8. Mann–Whitney U test results for CP1 and CP2.

Code Statistic p-Value *

I9 1,827,000 0.609
I15 1,704,500 0.274
S15 1,873,500 0.548
A12 1,536,500 0.044
A13 1,449,000 0.016
A14 1,206,500 <0.01
A16 1.547,000 0.045
A17 1,563,500 0.063
IES2 912,000 <0.01
IES3 920,000 <0.01
IES4 1,210,500 <0.01
IES5 852,500 <0.01
IES6 437,500 <0.01
IES7 675,000 <0.01

* Difference of medians is accepted with p-value < 0.05.

In relation to the differences identified, 71.7% of the related students in CP1 indicated
that they considered their GPA to be outstanding or excellent, while for CP2 it was 82.1%.
Regarding the perception of the students’ preparation for entry to higher education, 65.7%
of CP1 stated that their teachers had prepared them adequately. In the case of CP2, only
52.3% considered that their teachers had prepared them adequately for entry to HEI. At the
same time, CP1 students reported being satisfied with the choice of the training programme
in which they are enrolled, while for CP2 only 74.4% were satisfied with the training
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programme. Finally, 81.8% of CP1 and 69.2% of CP2 considered that they carry out their
training activities on time.

However, in the case of the institutional explanatory variables, 49.5% of CP1 and
89.7% of CP2 stated that it was never or occasionally easy to communicate with the HEI.
Consequently, 74.4% of CP2 stated that HEI administrative staff never or occasionally attend
to their requests. On the other hand, 74.1% of CP1 assessed that the administrative staff of
the HEIs did attend to their requests and concerns. As for the technologies (e.g., virtual
campus, specialised software and hardware) used by the HEI where they are studying,
90.9% of CP1 and 53.8% of CP2 considered them adequate. Regarding the bibliographic
resources (e.g., books or databases) held by HEIs, 88.9% of CP1 members considered them
to be relevant for the development of their academic activities, while for CP2, 66.7% did
not consider them to be appropriate. Finally, regarding institutional processes related to
teachers, 89.9% of CP1 and 12.8% of CP2 reported that teachers dealt with their doubts
and concerns in a timely manner. Similarly, in regard to the way in which teachers teach
the contents of the subjects, the perception of 89.9% of the members of CP1 was positive,
however, for CP2, only 25.6% agreed with it.

5. Discussion and Conclusions

As presented in the results section, it was found that student permanence and dropout
in the rural population is influenced by different explanatory variables. Thus, the findings
of the present study concerning the individual determinant identified, firstly, that dropout
is related to the educational level of the father, which is a discrepancy with previous
studies, such as those of Guzmán et al. [11], Barbosa-Camargo et al. [81] and Lundetræ [82],
because dropout is usually related to the educational level of the mother. This may be
the result of the influence of other variables not evaluated in the present study, such as
the cultural factors of these populations, or the low inclusion rates of this gender in the
educational system [83]. Secondly, work and family obligations make it difficult for rural
students to remain in the education system, which is consistent with the study by Hart and
Vender [28], who reported the relevance of this variable as a predictor of dropout in the
rural student population.

In the case of the socio-economic determinant, it was established that there are no
statistically significant differences in variables (type of housing, socio-economic stratum,
access to public services, being a beneficiary of state subsidies, income level and financing
of studies) that are traditionally conclusive in the dropout or permanence of other types of
students, such as urban students [9,27]. In view of the above, it was found that students
with the intention of dropping out most frequently expressed the need to move from their
place of residence to pursue their education.

For the academic determinant variables, it was established that permanence in higher
education is related to education at previous levels, coinciding with the studies of Choi
and Park [18]. Similarly, the satisfaction of rural students with the training programme is a
deterrent to the intention to drop out. Unlike the study developed by Guzmán et al. [11] for
a rural student population in undergraduate programmes in virtual mode, in the present
study, by linking the face-to-face mode, it was observed that the academic variables do
have an impact on the events of desertion and permanence. Finally, in the explanatory
variables of the institutional determinant only, no statistically significant differences were
detected between the typology of students in relation to institutional welfare plans and
extracurricular activities. The above is contrary to the results presented by Warner [84] and
Nishat et al. [70].

With regard to the internal comparison between the groups of students (with the
intention of leaving or remaining), it was determined that, in the case of CD1, this is
associated with lower educational levels of the father, greater interference of work and
family obligations with studying and lower evaluations with regard to having tools for
the development of their work, satisfaction with the training programme, the ease of
communication and attention with the HEI, the technologies and resources provided by the
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institutions, the attention of the teachers and the simplicity of class teaching. For CD2, the
main associated characteristic was the need to move from their place of origin to pursue
their studies. However, in the case of permanence, when analysing the clusters, it was
identified that there is no incidence of individual and socio-economic variables in this
event, contrary to the findings of Georg [40], Guzmán et al. [85] and NEM [38]. CP1 was
characterised by higher self-perceptions in relation to institutional variables, while CP2
was characterised by higher self-perceptions in relation to academic variables.

In light of what has been stated, it should be noted that the present study provides
new insights into the events of dropout and retention in higher education for rural students
by addressing variables that had not been previously addressed, such as marital status,
type of housing, access to public services, state benefits, methods of financing their studies,
dropout in other previous academic programmes, time of entry to higher education, number
of subjects taken, attention from HEI administrative staff, the role of the teacher and
extracurricular activities. The findings provide an opportunity for academics to further
study these events and for public and institutional policy makers to modify current policies
and create new ones in order to mitigate and prevent students’ dropout, and consolidate
their permanence at the educational level.

As a result of what has been described, it is necessary to recognise that policies that
transcend over time are needed, with the aim of ensuring educational quality, reduc-
ing dropout indicators and increasing permanence rates in the rural student population.
Considering that some of the variables that must be addressed for this purpose are not
modifiable in the short or medium term, state efforts are required to improve the educa-
tional levels of parents, reduce the pressure of family and work obligations on students,
improve academic performance prior to higher education, and support HEIs in adapting
education to rural areas, especially when technologies are not adequate for this student
population, among other factors.

To continue advancing in the research on dropout in rural higher education, it is
necessary to verify how the variables studied behave in other contexts, both in developing
and developed countries, in order to continue the discussion of the findings presented here.
On the other hand, based on the modelling, it is necessary to verify the causal relationships
between the determinants that explain the intentionality of permanence or dropout, in
order to be able to propose strategies to prevent and mitigate student dropout in rural areas.
On the other hand, the academic community is invited to continue deepening the study of
this educational problem in rural populations, since it is not known what other variables
analysed in other scenarios could influence the decision to stay or drop out.

However, for future research, some limitations of the methodological structure must
be overcome, such as the transversality of the article, the sample size of the analysis
groups, among other things. In addition, the results of the study must be interpreted
from the limitations of the statistical analyses developed and the modelling technique
selected, considering that all the variables analysed have the potential to explain dropout
or retention in rural students studying in higher education; however, the variables that
showed statistically significant differences are catalysts of these educational events. Finally,
some of the findings presented here require further study, such as the limited influence of
individual, socio-economic and academic variables on dropout or retention in rural higher
education; hence, it is imperative to establish and deepen the causes of this absence.
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Appendix A

Table A1. Self-report questionnaire.

Code Question Options for Response

I1 Year of birth

I2 What is your gender?

a. Female.
b. Male.
c. Intersex.
d. I prefer not to report.

I3 At present, do you?

a. Work full-time (48 h).
b. Work part-time (from 20 to 24 h).
c. Occasionally work (from 1 to 19 h).
d. You are unemployed.
e. You do not have the need to work.

I4 Are you primarily responsible for
your household expenses?

a. Yes.
b. No.

I5 Do you have children under the age
of 18?

a. Yes.
b. No.

I6 Are you the person responsible for
the upbringing of your children?

a. Yes.
b. No.
c. Not applicable (Only if you

answered no to question 5).

I7 What is your marital status?

a. Single (includes widowed,
widower, divorced or separated).

b. Married.
c. In a common-law or de facto

marital union.
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Table A1. Cont.

Code Question Options for Response

I8 What is the highest level of education
achieved by your mother?

a. She did not study.
b. Primary school.
c. High School.
d. Technical and technological.
e. Vocational.
f. Postgraduate.
g. You had no relationship with your

mother.

I9 What is the highest level of education
achieved by your father?

a. He did not study.
b. Primary school
c. High School.
d. Technical and technological.
e. Vocational.
f. Postgraduate
g. You had no relationship with your

father

I10 I like studying

a. Strongly disagree
b. Disagree
c. Neither disagree nor agree
d. Agree
e. Strongly agree

I11 I feel that I am qualified to study at
higher education level.

I12
I am a responsible person for the
execution of academic work
independently.

I13 I am frequently stressed by studying.

I14 I feel that my family constantly
interferes with my studies.

I15
I feel that work or family obligations
diminish the time I can devote
to studying.

I16 I am committed to the goal of
completing my training programme.

I17 I feel motivated to learn new
concepts, themes and methodologies.

I18 I am afraid of failing in a job,
assignment and training programme.

I19
I tend to procrastinate (leave
everything to the last minute) in my
daily activities, including my study.

S1 The dwelling in which you live is.

a. Owned (you are the owner).
b. Family-owned (someone in your

family owns it).
c. Leased.
d. Other type, which?
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Table A1. Cont.

Code Question Options for Response

S2 The house is in the stratum.

a. 1
b. 2
c. 3
d. 4
e. 5
f. 6
g. Don’t know.

S3–S11
The dwelling currently has access to
the following services
(multiple choice).

a. Water.
b. Sewerage.
c. Garbage collection.
d. Electricity.
e. Natural Gas.
f. Internet.
g. Landline.
h. Pay-TV service (satellite dish,

cable, satellite, etc.).

S12
Do you currently receive any benefits
(e.g., education, health and transport)
for being registered in SISBEN?

a. Yes
b. No
c. Don’t know.

S13

Does your family receive any state
subsidy (Familias en Acción, Ingreso
Seguro, Plan de Apoyo a la Vejez,
etc.)?

a. Yes
b. No
c. Don’t know.

S14 Your family’s income is between?

a. COP0 to COP500,000.
b. COP500,001 to COP1,000,000.
c. COP1,000,001 to COP1,500,000.
d. COP1,500,001 to COP2,000,000.
e. COP2,000,001 to COP2,500,000
f. COP2,500,000 or more.

S15 Are your studies mainly funded by?

a. My income.
b. Parents.
c. Relatives other than parents (e.g.,

siblings, spouse, etc.)
d. Scholarships given by the Higher

Education Institution or
University.

e. Bank credit.
f. ICETEX Credit.
g. State programmes (e.g., ser pilo

paga or generación E).
h. The university or Higher

Education Institution is public and
has no tuition fees.

i. Other source of funding, which?

S16
Do you have to commute from your
place of origin to another city to be
able to study?

a. Yes.
b. No.
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Table A1. Cont.

Code Question Options for Response

A1 The secondary or high school from
which you graduated was.

a. Official or public.
b. Private.

A2

Prior to entering the training
programme (technical, technological
or vocational), you obtained
information (e.g., curriculum,
funding programme costs) to make
the decision to enrol.

a. Yes.
b. No.

A3

How much time passed between the
enrolment to the undergraduate
training programme (technical,
technological or vocational) and the
completion of your secondary school
or high school?

a. Fewer than 6 months.
b. From 6 months to a year.
c. From 1 to 2 years.
d. From 2 to 3 years.
e. More than 3 years.

A4 How many subjects do you take on
average per academic semester?

a. 1
b. 2
c. 3
d. 4
e. 5
f. 6
g. 7
h. 8
i. More than eight.

A5 Your performance during high
school was:

a. Deficient
b. Insufficient
c. Acceptable
d. Outstanding
e. Excellent

A6 Your performance in the subject of
Maths during high school was:

A7
Your performance in the subjects of
the Natural Sciences during high
school was:

A8
Your performance in the subject of
Chemistry during the high
school was:

A9

Your performance in the subjects of
Human Sciences (History, Geography,
Philosophy, etc.) during high
school was:

A10 Your performance in the subject of
Spanish during high school was:

A11 Your performance in the subject of
English during high school was:

You consider that your academic
performance (average) during the
time you have been linked to the
Higher Education Institution or
university has been.
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Table A1. Cont.

Code Question Options for Response

A12* Your teachers have prepared you well
for university.

a. Strongly disagree
b. Disagree
c. Neither disagree nor agree
d. Agree
e. Strongly agree

A13 Your choice of undergraduate
programme has satisfied you.

A14 The teachers in your degree
programme often leave a lot of work.

A15
You have the necessary tools to do the
work left in class (e.g., computer,
internet, software).

A16 You hand in work left by the teacher
on time.

IES1

How often have you made use of
tutoring, psychological counselling,
nutritional benefits and other
programmes offered by your Higher
Education Institution or University.

a. Never.
b. Occasionally.
c. Always.

IES2

You considered it easy to
communicate with the
HEI/University through the channels
defined by the HEI/University.

IES3
The administrative staff of the Higher
Education Institution or University
attended to their requirements.

IES4

The technologies (e.g., virtual
campus, specialised software and
hardware) used by the HEI or
University were adequate for their
training process.

IES5

The bibliographic resources (e.g.,
books or databases) owned by the HEI
or university were relevant to the
development of its academic activities.

IES6
Teachers tended to address their
doubts and concerns in a
timely manner.

IES7 Teachers taught the content of the
subject in a simple way.

IES8
You were involved in extracurricular
activities such as dance, sports,
music, etc.
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Abstract: Many tools are used in child assessment during early childhood to support the development
of children and plan the educational process. Originating in New Zealand, “learning stories” is a
technique of observation that enables the assessment of children during early childhood. A learning
story is the documentation by a teacher (or parent) of what a child (or group of children) is observed
doing in an early childhood program. The adult must know the child well to properly assess a
child’s learning. Learning stories are narratives constructed from structured observations designed
to provide a collective perspective on a child’s learning. Observations obtained using this method
are reinterpreted as stories, then analyzed and used as a basis for planning. Teachers collect ‘critical
events’ or moments that seem important to a child. By analyzing a few of them through a narrative,
they try to reveal the child’s learning path and the pattern of their learning tendencies in the form of
stories. The “learning stories” method, used in many countries across the world in early childhood,
is not used in early childhood education in Turkey. In this context, this study was carried out to
introduce the method to educators, families and researchers working in the field of early childhood,
and to present the important points that should be considered during practice in the preschool period.
This study was planned as a case study, which is a qualitative research method. The study group
consisted of a teacher working in the preschool period (48–60 months) and a child in the classroom.
The study included observations of the preschool teacher and examples of the learning stories created
using these observations, followed by the analysis of the interview conducted with the teacher. It can
be argued that the learning stories method is an alternative assessment method that can be used to
evaluate the curriculum in early childhood education in Turkey, as is the case in many countries.

Keywords: learning stories; early childhood curriculum; program evaluation

1. Introduction

In New Zealand, educators use learning stories to assess children’s progress in early
childhood. This assessment tool is also a narrative tool with which teachers observe the
children as they play and learn, in order to record their experiences in the classroom and
school based on these observations [1]. The stories created through these observations
are transformed into narratives that are intended to be shared with children and fami-
lies. Learning stories serve as a pedagogical tool to discover children’s strengths, assess
and examine children’s learning processes, and to help them reflect on their role in the
process [2].

By focusing specifically on the positive aspects of children and their role as learners,
developing their abilities by highlighting what children are able to do and supporting them
to progress step by step by setting goals, the learning stories technique is a teaching and
learning approach that differs from other methods, which usually present the negative
aspects to children and families, emphasizing what children cannot learn and what they
cannot do. At the same time, the learning stories technique differs from various other
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assessment methods, since it enables families and their children to participate actively in
the assessment process and supports assessment by individual and family narratives [3,4].

Learning stories do not apply a predefined and defined schema to children’s actions—
they focus on the starting point of children’s behavior and how children develop these
behaviors in the classroom. For this reason, it focuses on what can be done and what
can be improved, instead of negative messages. In this context, it has a constructive and
positive perspective [5]. Focusing on children’s learning tendencies prevents children from
focusing on their developmental areas and developmental support based on only one area.
For example, children are evaluated not only on their skills such as running, jumping,
or just counting and addition, but also on how they use these skills in their games and
in observable areas. This approach tries to consider all the interests, personalities, and
developmental integrity of children [6].

Learning stories are utilized in many countries today (Sweden, Norway, Germany,
Ukraine, etc.). In addition, learning stories are among the assessment tools used in alter-
native learning approaches in early childhood, such as the Reggio Emilia Approach and
Forest Pedagogy, which have come to the forefront in recent years with their different
perspectives on education [7].

The way learning stories appeal to children, the narrative language used in the nar-
rative, aims to develop children’s capacity for self-recognition and reflection [8]. These
stories are intended to ensure that children become individuals who are aware of their own
abilities and can self-regulate [9,10].

The learning stories assessment approach is a form of observation recorded in the
form of a narrative story and the documentation of what is obtained through observations.
As children explore through play, teachers listen, watch, and take notes on what they do.
They form opinions by taking photos or recording their notes with videos from time to
time. Through the learning stories explained with this evidence, teachers create a path
to share with families what they observe about their children’s development. Teachers
take on the role of observer and author while reflecting on children’s actions, words, and
expressions in the process. The story they write is a positive text about children’s strengths,
good ideas, learning adventures and tendencies. Various steps must be followed when
creating a learning story, as listed below [11,12]:

1. Writing the story: The child’s actions, words, tendencies, and strengths during events
should be observed. Notes should be taken, and photographs, videos, and documents
explaining the child’s process should be prepared. Using these, the teacher should
turn the child’s learning process into a short story describing the learning process.
Then, they should find a creative title.

2. Reading the story to the child: It should be ensured that the child’s own learning
adventure, the story penned by the teacher, is shared with the child. The child’s
feedback on the story should be obtained. If the child agrees, the story should be
shared with the other children in the class. Sharing the story in this way can be helpful
in motivating other children or creating different ideas.

3. Planning: After the observed learning process and the written story, the teacher
should consider what the child can do to improve their play and make progress
developmentally (Are you going to add different materials? Will you change the
material quality? Will you add research books, atlases, or picture storybooks?). Then,
the teacher should record their thoughts as short-term and long-term goals. This will
help with the preparation of the next learning story.

4. Connecting to families: It should be ensured that the learning stories, which aid in the
identification of goals for the child, are shared with the families, and that their views
are also added to the story. These stories can be delivered to the families from time to
time with a note or during an interview, and the comments of the families should be
carefully examined. This way, developmental goals can be supported at home as well.
It is important to try to improve cooperation with the family.
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Since the games are born from the child’s ideas, interests, or curiosity, teachers should
focus on the games that children initiate when they document their learning stories. Dis-
covering these moments and developing them is the important part [13]. Children’s
engagement, focus, and deep connection with play are important in learning stories. In
this context, teachers should diligently try to capture these moments. The teacher should
think about the child’s relationship with their friends, materials, or environment and try to
expand these processes. The deep focus on these processes, where learning tendencies are
revealed and goals are set that will enable the child to expand these processes, is the most
valuable aspect of learning stories [14].

The learning stories can be used to talk and acquire the following points with children
in the following early childhood period [8,15]:

1. Individuality: Since individual interests and characteristics are taken into account in
learning stories, it can be used to explore and develop children’s individuality.

2. Dialogue: Since individual interests and characteristics are taken into account in
learning stories, it can be used to develop dialogues between parents, children, and
teachers.

3. Self-reflexivity: It can be used to encourage children to reflect on their own learning.
4. Resources: From all assessments and observations made for the child, his or her

strengths have been engraved and made available for emphasis.
5. Learning tendencies: By focusing on positive developments, observations can be made

to develop children’s learning tendencies and to prepare the next steps accordingly.
6. Holism: Instead of the fragmented developmental evaluation of the child, a holistic

evaluation that complements each other is aimed. No development is causeless and
independent of any other.

7. Storytelling: It can facilitate remembering events and making it easier for the child to
notice. It is known that even when time passes, children do not forget the stories. In
this regard, it can be ensured that children transfer their own experiences more easily
by using their creativity.

Using learning stories plays an important role in showing children that their discov-
eries are valued and that their play and ideas are respected. This has a special value for
both children and their families. The process encourages children to review their learning
adventures and to feel proud of their teacher’s focus on their adventures [3].

Using learning stories provides an opportunity for teachers to plan these processes by
paying attention to the developmental goals of children while developing their programs.
It provides support for teachers to expand their education programs and curricula in this
context by focusing more on the developmental differences and individual development
of children. It provides an opportunity for all teachers, staff, and families working with
the children to get to know them better. It helps families become aware of their children’s
characteristics, to get to know their children better and to understand how to guide them.
With the help of images and videos, the teachers create a guide for families, children, and
all educators who will meet the child in the future [16].

It is thought that learning stories are appropriate for all ages in early childhood. This
method can be used at any time of the day when children are involved in any learning
activity [17]. The documentation includes recording, photographing, and taking notes of a
child’s learning stories over some time by a teacher. These documents are then analyzed by
the teacher to describe one or more of the child’s five typical learning areas: “Attention”,
“Participation”, “Persistence in the face of difficulty or uncertainty”, “Expressing an idea
or an emotion”, and “Taking responsibility” [15]. These five learning trends are well
aligned with the New Zealand early childhood learning curriculum. Carr [15] recommends
adhering to the following rules for a learning story to better reflect children’s tendencies in
the learning process: “definition”, “documentation”, “discussion”, and “decisions”.

Although learning stories are thought to be effective in improving learning and learn-
ing experiences in early childhood education in Western countries such as New Zealand,
the United Kingdom, Germany, Iceland, etc., this method is still unknown in many parts of
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the world. Over the years, learning stories have also received criticism from some scholars.
These criticisms are often related to the fact that learning stories alone are not sufficient to
evaluate a child. There are also criticisms that suggest it should be used with many tools,
not as a tool on its own.

2. Materials and Methods

This study aimed to examine the use of the learning story method in the curriculum
of a preschool teacher in Turkey, who received training on the use of the “learning stories”
assessment method, which is not widely used in this country in early childhood, and to
present a sample practice.

2.1. Study Design

This study was designed as a case study, which is a qualitative research approach.
A case study is an in-depth study of one or more situations by reviewing, examining,
researching, and interpreting them [18]. According to another definition, a case study
is defined as an approach in which the researcher examines one or more situations in a
specific time frame by using multiple data collection tools, namely observation forms,
interviews, document reviews, reports, etc. The most important purpose of the researcher
in case studies is to observe and present the specific situation or situations to be discussed.

2.2. Participants

This study discussed the case of a preschool teacher who worked with 48–56-month-
old children in the preschool period at the time of the study. This teacher was selected
because the “learning stories” method was already used in children’s assessments in the
classroom in line with the curriculum. The selected preschool teacher had received various
pieces of training on the subject before the study. Since the study topic has almost no
applications in the preschool period in Turkey, the practices of this preschool teacher were
deemed valuable and suitable for the case study.

2.3. Procedure

The learning story assessment method used in this study included observing children,
supporting observations with evidence, recording and collecting data, and analyzing
documents. The “Learning Stories Observation Form” was used to collect the data obtained
in this study. This form included a section for teachers to write their observations, a section
to present visual evidence regarding their observations, a section for teacher assessment,
a discussion section to assess in regard to the curriculum, and a section to plan further
activities. In addition, the form included a family opinion section to take the opinions of
the families about the learning stories. The observation form with these specified areas
was developed by examining all of the learning story forms in the literature, making
translations, and adapting them according to the program in our country. Observations
about various activities related to the curriculum were turned into learning stories by the
preschool teacher. Examples from the observations made within the scope of this study
and the preschool teacher’s views on the learning stories were also presented descriptively
in the findings.

3. Results

The study was designed as a case study because it included the unique experiences
of a preschool teacher who, after undergoing various pieces of training, set out to use
the learning stories method in the classroom as an assessment tool and to establish a link
between the method and the curriculum. The findings are presented in two main parts. The
first part includes the data on the Learning Stories Observation Form used by the teacher
(N.S.) in practice, and the second part presents N.S.’s views on the use of learning stories.

The participating preschool teacher, N.S., prepared the learning stories by following
these steps during implementation.
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3.1. Planning the Learning Process

In the preliminary meeting, N.S. explained the measurement assessment tools used
in the classroom for preschool children and their relationship with the curriculum in the
following words:

“In the preschool period, monthly learning processes are prepared in addition to daily
learning processes. I prepare my monthly plan first and select some acquisitions and
indicators according to the children’s needs. Afterward, I take care to address these in
different activities by dividing them over the month according to various developmental
areas. I make notes about whether these acquisitions have been achieved in the assessment
section included in the observation part or under the activity plans. I do not write my
observations in any other specific form. If something catches my attention, I take notes; I
try not to forget it. I examine the acquisitions with a general observation and create the
developmental assessment forms at the end of the semester. Other than that, I don’t use a
different assessment method.”

According to the statements of N.S., it can be argued that the observations in the
preschool period are made based on acquisitions and indicators and in a general manner,
and detailed and planned observations are not often preferred.

After the preliminary interview, N.S. was asked to plan the daily education flows and
list them for a daily flow, considering what should be attended to (to be observed) about
the children in these flows. While preparing this list, the teacher was told to pay attention
not only to the indicators and concepts but also to many issues in line with the curriculum.
N.S. created the following list (Table 1).

Table 1. Preschool teacher N.S.’s list of observations that can be made in activities to be carried out in
and out of the classroom for a daily flow.

Activity The Aspects That Can Be Observed

A trip to the library Clues on their interest in books, their way of viewing books,
their attention to pages, and reading awareness

Free play with natural materials
Creativity, motor skills in holding and placing materials,
concept knowledge of color and shape, communication with
peers, cooperation and harmony

Active games

The ability to use their senses, the development of touch,
body coordination and sense of hearing, cooperation,
participation in the game, obeying the rules, communication
with their peers during the game

Reading stories

Focusing attention during story reading, answering
questions, early literacy skills and awareness,
self-expression, language development, communication,
harmony with peers, paying attention to instructions

Art activity
Motor skills (small muscle), concept of color, following
directions and harmony, working cooperatively with a
group, unaided cutting and pasting using scissors

After thinking about the list, the preschool teacher N.S. detailed the issues that could
be observed according to the daily flow and started to focus on the observation steps.
Beginning to discover the relationship between the learning process and assessment, N.S.
started to gain experience about which aspects required attention in the development of
learning stories and in the assessment while planning activities.

3.2. Observation and Data Collection

N.S. was asked to make assessments in the form of Learning Stories for the selected
children after developing the curriculum and making the relevant preparations. No specific
child or activity was recommended to the teacher to focus on during observations. The
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teacher was asked to structure the process based on the training previously received on
Learning Stories. In the preliminary interview, N.S. expressed the following views on
observations and data collection.

“Making observations is a very open-ended concept in preschool. In my opinion, the open-
ended nature of what will be observed or when it will be observed makes it rather difficult
to use observation sometimes. After a while, making observations may be regarded as
taking a glance, or simply watching children’s games. When observation is needed in
my classroom, I sometimes have difficulties regarding whom to observe and how to make
observations. I believe it would be sufficient to observe whether the child in question has
acquired the acquisition indicators in the curriculum.”

In the preliminary interview, N.S. reported that it was sufficient to observe only the
acquisitions and indicators, in short, the written indicators related to the curriculum in
the preschool period. Further in the process, when asked to convey the experiences about
observation following the trainings and the practices about learning stories, N.S. expressed
the comments presented in Section 2.

After the preliminary interview, N.S. conducted many observations with the partic-
ipation of the family, using the learning stories observation form in accordance with the
curriculum for the selected children. Considering the frequency of implementation of these
observations, it was found that they were made daily for one or two children. N.S. filled the
observation tools at the end of each day using the notes and photos taken in the classroom
and presented them to the families and children in accordance with the implementation
steps. Learning stories were shaped with their contributions. Some sample observations
developed by N.S. in this regard are presented below.

THERE IS A CURIOUS CHILD IN THE LIBRARY!

Child’s Name: U . . . C . . .

Observer/Author: N.S.

Observation Date: 11.01.2022

Photo(s) Story

 

Today we all went to the library together. UC, you
love books, reading and anything related to books.
Therefore, the idea of going to the library made you
very happy and excited. I didn’t think there were
many children’s books in the library, but I didn’t
share this thought with you. You were very happy to
be in the library but surprised that there were no
children’s book in the library. You ran and started to
examine the colorful books, especially the animals,
on the shelves as in Photo 1. You started taking
books that were interesting to you from the shelves
and sharing them with your friends. It was very
gratifying to see this.

 

While many of your friends were running around
instead of spending time with the books, you were
studying them with all your attention. You took a
few books to share with your friends and ran to sit
next to them. You can see it in the Photo 2. You
handed over some books to them and you looked
like as if you knew how to read. You started reading
the sentences in the books and telling them to your
friends (imitating reading). You tried to get the
attention of your friends by showing them pictures.
You can see this in Photo 3.
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Photo(s) Story

 

The book in your hand talked about microbes and
microbiological beings. You made explanations to
your friends about them. For example, you were
able to really explain what viruses are, how microbes
feed, how they look. I am very surprised that you
know all this.

Your interest in books never waned until you left the
library. The book we read in class today when we
came back from the library was a book you brought
from home, and frankly, I was very surprised that
you noticed this and recognized your book. You are
a 4-year-old child who loves books and you are
really interested in what is told in the books. I really
liked seeing this.

Learning Outcomes
Relevant Acquisitions and Indicators in 2013

Preschool Curriculum

Recognizes libraries.
Knows what behaviors should be
exhibited in libraries.
Shows interest in books, examines them.
Takes care to return the books in their
places.

Cognitive Domain (A1, A2, A17)
Language Development (A5, A8)
Social Emotional Development (A4, A5, A10, A12)

Short-Term Goal Long-Term Goal

To further develop U.C.’s interest in
books, I need to get him to bring more
books to the class for us to read and share
with all his friends. I should take care to
share these books with the whole class
through reading activities.

Based on U.C.’s interest in books, I need to work to
ensure he acquires more print awareness. Since he
already has reading awareness, I think that the print
awareness dimension can be acquired more easily.

Next Goal and Further Steps Observer Notes/Assessment

Next week, I will ask UC to select and
bring a book to use in reading activities
with the class.

U.C. seems to be quite advanced in language
development, especially in vocabulary (receptive
language and expressive language). He turns out to
be the best in the class in word count calculations
and language development tests that I do in class. I
think it’s because his parents gave UC a love of
reading from a very young age, and they read a lot
of books. U.C’s sophistication in language
development often shows itself in the cognitive
sense. In the following years, it can be discussed
with his family about his taking the BİLSEM exam.

I will plan awareness activities for UC,
starting with the spelling of its name and
the letters/sounds in it.

His family needs to be supported so that they can
continue to work on U.C’s print awareness at home.
Meetigns should be arranged and information
should be given on how to maintain this at home.
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U.C’s opinions about the learning story The family’s opinions about the learning story

Teacher, I liked the story very much. You
wrote about me. I couldn’t read the books
to my friends B.H and M.H, because I
don’t know how to read. I just showed
them the photos and told them about the
microbes in the photos. I talked about the
work of scientists. I wish there were
children’s books in the library then I
could talk about them as well. I could
explain them about bacteria, organisms,
with photos that were better suited to
children. Because I love living things.

I’m so glad you discovered U.C’s interest in books.
He has been introduced to many children’s books
since his infancy. We take care to read him an
average of 4–5 books every day. Now, the request to
read a book comes from him, not from us. U.C tried
to explain things to his best friends today, talked
about books, and I think that made him very happy.
When he got home today, his only complaint was
that there weren’t enough children’s books in the
library. I think it’s time we introduced him to
children’s libraries. I had thought that he would not
enjoy the library trip very much, but his interest in
the subject made me very happy.

I’M WORKING IN THE WORKSHOP WITH MATERİALS FROM THE NATURE

Child’s Name: U.C.

Observer/Author: N.S.

Observation Date: 03.03.2022

Learning Outcomes

Photo(s) Story

 

Today, it was the day to make creative designs. We went
to the loose part workshop in our school together. There
you had the opportunity to freely examine and explore
the materials and make the designs you wanted. You
(UC) studied the materials really carefully with your
friends. I think the place caught your attention. While
you were designing, you were particularly interested in
corks and you took a very close interest in them. You
exchanged ideas with your friends and showed them the
materials you chose. The screws of different sizes
especially got your attention.

 

You made your design using screws, beads, corks. You
really like to make designs. I like it when you make an
array and tell me about it. You designed some kind of
vehicle during the activity today. This vehicle was a
machine that could go back and forth, helping you with
the housework when needed. You placed the beads and
other materials one by one and they all had a task. I
admired that you focused on your design so carefully
and that you created a really different design.
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Photo(s) Story

 

While focusing your attention on your design, I saw
that you were not influenced by other friends
around you. You only cared about what you did.
While developing something, you used the materials
by counting them. You counted how many pieces of
each of the materials you used. When you thought it
was not sufficient, you utilized new materials right
away. I think the important thing is that you took the
selected materials as much as you needed.

We continued creativity-based work in the
classroom, and this time you designed houses using
colored rods in the classroom. You did your design
with Z.N. You discussed and decided with him and
built two houses next to each other. In this process,
you tried to help each other without raising your
voices. I think the important thing in your design
was that you first worked with 5 rods and then
increased the number of these rods up to 10. You
designed a chalet. You talked to me about your
design and you told me you designed a house to put
in your grandfather’s garden. You also put a lot of
effort into the design of the house.

Learning Outcomes
Relevant Acquisitions and Indicators in 2013

Preschool Curriculum

Ability to express oneself in original and
creative ways
Ability to use different materials
collaboratively
Ability to create new and original
products using materials

Cognitive Development (A1, A4, A6)
Language Development (A5, A8)
Motor Development (A4)
Social Emotional Development (A3)

Short-Term Goals Long-Term Goals

Considering that UC enjoys constructing
buildings, it can be ensured that the
designs include not only two dimensions
but also the third dimension. Firstly,
materials such as foam, blocks, paper
rolls, and cups can be used to stack and
build on top of each other.

UC’s family can be contacted to ensure that they
continue building games at home.
STEM activities can be done by taking advantage of
UC’s interest in building construction.
It may be possible for U.C to make designs in the
future that combine toys (structured) such as lego,
plug-in toys and materials from nature
(unstructured).

Next Goal and Further Steps Observer Notes/Assessment

For this purpose, foams should be put in
the loose part workshop for U.C. so that
he can build a structure using toothpicks
and these foams.
When he has better physical balance, the
focus time will increase in games such as
building construction. Therefore, the next
goal is to improve balance and body
coordination and to place some loose part
building toys in the classroom.

I think U.C.’s creativity has improved significantly
since the beginning of the term and he has come a
long way. At first, he only was examining and
mixing and matching the objects given to him, but
now he can create some products using those loose
part materials. He even gives names to these
products or explains them to me. He can create a
different product each time. I think the loose part
activity is going well for all the kids, including U.C.
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U.C’s opinions about the learning story The family’s opinions about the learning story

Teacher, I love the loose parts workshop,
it is fun to design there. I wish we always
went there. There are shiny stones, beads,
and many more. Yes, I had built a house.
I also made a design. I’m going to show
these to my mom.

UC has always told us that he loves the loose parts
workshop at the school. Especially lately, I have been
observing that he has been making designs with
materials such as kneading materials, buttons and
beads at home. He finds them and brings them to
tells me about them. He recently made me the
following designs. He said these were a snail house
and a mandala. He had a bit of difficulty while
making the mandala, but I supported him. Thus, we
had some quality time together. The fact that he
brings together unrelated and different materials to
create something really impresses me.

 

The opinions obtained in the last interview from the preschool teacher, N.S., regarding
the learning stories are provided below:

“When I first heard about the learning stories, it seemed to me as if it were a very hard
method to apply in the classroom. Then I thought about the form given to me and
started to make observations to apply it to my student. Frankly, these observations highly
impressed me, because I knew my student U.C., but I realized that I didn’t know him that
much when it comes to details about him. Thanks to the observations, I started to focus
more on the capabilities and abilities of U.C. This was the aspect that I really liked.”

“I was exciting to gather the evidence to design the learning story. I realized that the
pictures I took must thus have meaning. We take pictures of children in the classroom
and sometimes we upload them to our web page or share them in communication groups,
with the permission of the parents. However, I usually took these pictures to disseminate
the activity. Thanks to the learning stories, I started taking photos to provide evidence for
the observations about U.C. This showed me that the pictures I took could be more useful.
While explaining the pictures, it became very easy to write the story.”

“I think one of the best aspects of learning stories is that they support you in commu-
nicating with the family. Thus, the relationship with the family starts to include more
trust, because with learning stories, you write the story of the child and it is as if the
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family is experiencing what happens in the classroom through your words. Sometimes
the family has important observations at home, and by adding their observations, the
family contributes these observations to ensure that the learning story is multifaceted.
Sometimes, these stories provide an opportunity for families to get to know their children
better.”

“While writing the learning stories, filling in the section about the relevance for the
MoNE program was the most challenging aspect for me. It was challenging to concretize
the learning outcomes and write their relevance to the program, because although some
observations are very valuable, they do not define a behavior or an indicator in the
program. In this case, it is difficult to write this section.”

4. Discussion and Conclusions

It was determined that the findings of the study had parallels with the literature.
During the interview, the preschool teacher N.S. expressed the following opinion: “When I
first heard about the learning stories, it seemed to me that it was a very difficult method to apply in
the classroom”. Similarly, in the literature, Blaiklock [19] and Zhang [20] state that learning
stories are long, and that writing them is comprehensive and sometimes time-consuming.
However, it is also reported that the learning stories method brings a comprehensive
and detailed perspective to the development of children. In the same vein, Blaiklock [17]
explains that there are some shortcomings across the world regarding the learning stories
technique and adds that this method should be explained in more detail, that more work
should be done on where, when, and how often learning stories should be applied, and that
guidance should be provided on the collection of obtained results. Similarly, in their study
on the problems encountered by teachers in using learning stories, Davis, Wright, Carr,
and Peters [21] found that teachers do not have a good grasp of children’s developmental
stages and their competencies in these stages. This shows that teachers sometimes fail to
mention and address the important events in children’s development. The participating
preschool teacher, N.S., emphasized the relevant difficulties as expressed in the literature
with the following statement: “While writing the learning stories, filling in the section about
the relevance for the MoNE program was the most challenging aspect for me. It was challenging to
concretize the learning outcomes and write their relevance to the program, because although some
observations are very valuable, they do not define a behavior or an indicator in the program. In this
case, it is difficult to write this section”. Examination of the sample learning stories prepared
by the teacher shows that there is a detailed narrative process with an average length of 2
or 3 pages.

Preschool teacher N.S. He replied to the interview questions as follows: “I was excited
to gather the evidence to design the learning story. I realized that the pictures I took must thus have
meaning. We take pictures of children in the classroom and sometimes we upload them to our web
page or share them in communication groups, with the permission of the parents. However, I usually
took these pictures to disseminate the activity. Thanks to the learning stories, I started taking photos
to provide evidence for the observations . . . ”. When the literature is examined, Aschermann,
Dannenberg, and Schulz [22] state that the memory of children’s development is quite
classy, that is, teachers forget most things. For this reason, he says that photographs can be
used as concrete materials to follow the development of children. He stated from time to
time that a single photograph does not make any sense, and that a series of photographs
of children is required to create a story. The teacher who participated in the study also
stated that learning stories is a good way for the children to blend the photographs with
their observations. Reese and Cleveland [23] emphasized that purposeful and focused
photographs are important materials in following the development of children. Takacs
stated in Swart and Bus [24] that purposeful development photographs, which can be used
both in print and digitally, are an important part of portfolios and developing assessment
tools.

The participating preschool teacher, N.S., also noted the many valuable and field-
specific aspects of the learning stories. For example, with the following statement, the
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teacher expressed the role of learning stories in family training and communication: “I
think one of the best aspects of learning stories is that they support you in communicating with
the family. Thus, the relationship with the family starts to include more trust”. In the literature,
in their study about the importance of the learning stories approach in communicating
with the family, Carr and Lee [1] revealed that families receive better and more detailed
information about their children in this way. Southcott [25] stated that the learning stories
approach strengthens the bond between the children’s families and the school and includes
their families in the learning processes of the children. Similarly, Cowie and Mitchell [26]
also showed this approach as an important tool in maintaining a healthy and strong bond
between the families and the school in which the learning stories approach is used.

According to the findings obtained in the study, N.S. emphasized the contribution of
the learning stories to getting to know the students in more detail and to discovering their
characteristics while creating their learning stories by stating “I knew U.C., but I realized that
I didn’t know him that much. Thanks to the observations, I started to focus more on the capabilities
and abilities of U.C. This was the aspect that I really liked”. In the same vein, comparing the
use of the curriculum and assessment methods of Northern European countries such as
Norway, Sweden and Finland, and the learning stories method, also known as the New
Zealand method, based on teachers’ opinions, Alvestad and Duncan [27] found that the
learning stories method is a very inclusive method in assessing and explaining the evidence
gathered by preschool teachers. They also reported that it is an important assessment tool
that can contribute to the individual portfolios of many children with differences, even
in different age groups. Emphasizing that this assessment method highlights differences,
Dunn [28] indicates that it is an effective form of assessment not only in early childhood
education but also for children with special needs. In this way, it is possible to evaluate
children’s abilities in a detailed way by being aware of their abilities at every step. In their
study, Nyland and Alfayez [29], experimented with the use of learning stories with Saudi
Arabian children and they revealed that the use of learning stories is an inclusive way to
recognize and explore the individual characteristics of children living in Saudi Arabia.

There is evidence in the literature that children and teachers are both positively
affected by learning stories. Carr and Lee [1] and Reese [30] stated that children listen
to their own learning stories and perceive themselves like a fairy tale hero, and they are
curious about the new activities and stories that this fairy tale hero will experience. This
way, they are motivated to learn and demand more stories about themselves from their
teachers. Similarly, Reese, Gunn, Bateman, and Carr [30] reported that using the learning
stories method improves teachers’ language skills. They found that these texts, which
were examined in terms of the linguistic reflection of the interactions with children, the
organization of the text, the conversion into story format, vocabulary variety and the
complexity of expressions, developed the language structures of the teachers in a positive
way.

In their study, Reese et al. [30] reported that learning stories read to children support
children’s language development, and that this development is reflected in speaking, word
diversity, word count, and the length of sentences that are used by students, similar to the
development observed in teachers. Picken and Milligan [31] stated that learning stories
should be used not only in early childhood, but also in later grades such as middle school
and high school, and presented some examples in this context. They argued that such a
method, which is based on presenting children’s performances individually by valuing
their individual development, should become globally widespread.
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Abstract: The impact of the COVID-19 pandemic has caused the sudden shift of the interactions
between students and teachers from the four corners of the classroom to fully online learning through
the workstations. By using a conjoint analysis approach, this study aimed to evaluate the preference
of undergraduate students from the Philippines on the workstation design attributes during the
pandemic. Seven attributes were examined through orthogonal design: the type of gadget, keyboard,
mouse, earpiece, desk, kind of chair, and light device. Through a purposive sampling approach, a
total of 315 undergraduate students from the Philippines were gathered. Through an online survey
with two holdouts, the respondents voluntarily responded to 51 stimuli produced by IBM SPSS
using a 7-point Likert scale. Type of gadget (37.925%) was found to be the most significant attribute
preferred by the students, followed by the type of mouse (28.345%), kind of chair (14.840%), type of
keyboard (7.548%), earpiece (7.177%), light device (2.109%), and desk (2.056%). It is worth noting that
the preferred workstation design combination is the personal computer, mechanical keyboard, wired
mouse, headset, height-adjustable table, high-back office chair with neck support, and floor lamp.
This study is the first to use a conjoint technique to examine undergraduate students’ preferences for
workstation design attributes during the COVID-19 pandemic. Finally, by applying the attributes
and design developed in this study, the conjoint method can be used and expanded to evaluate the
workstation design attributes of other courses and even employees worldwide.

Keywords: workstation design; online classes; user preference; conjoint analysis

1. Introduction

Due to the impact of the COVID-19 pandemic, universities across the world were
prohibited from conducting face-to-face classes and were mandated to have online learning
set up to resume the curriculum [1,2]. With the sudden shift to e-learning back in 2020 as
a response to the escalating active cases of COVID-19, students were not prepared in the
first few months of the lockdown [3]. This shifting has introduced new challenges, causing
instructors, students, and parents to become more stressed [4]. Two years into the COVID-
19 pandemic, people were left with zero options and were resilient as they managed to
adjust to the remote learning and work-from-home setup. Taking the Philippines as an
example to represent one of the third-world countries, Magsambol [5] forecasted a total of
44,609 state university and college students who would not enroll for the academic year
2020–2021 due to several reasons such as lack of gadgets, no proper workstation setup,
financial problems, and fear of contamination. On the same grounds, as of late 2020, 13%
or 4.4 million school-age Filipinos did not enroll that year, wherein 1.7 million were aged
18–20 [6].

However, as face-to-face classes were yet to be seen at that period, students and
their parents started purchasing gadgets and workstation equipment to adapt to the new
learning setup [7]. Flores [8] reported that in the recent survey conducted by Social Weather
Stations (SWS), 58% of enrolled students were able to acquire the required gadgets for an
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online class, 27% of them had their equipment, 12% had purchased their own, 10% had
borrowed, 9% were given, and 0.3% were rented. Furthermore, 79% of those who bought
or rented equipment for distance learning got a smartphone, 13% got a desktop or laptop,
5% got a TV, and 3% received a tablet. In addition, Ziady [9] reported that online sales
of furniture companies such as IKEA surged up to 45% during the pandemic as people
converted and made a workstation for online classes and work tasks in their houses.

Consequently, the definition of a workstation for students changed due to the current
setup. A workstation for online classes is an area in the students’ houses that allows
them to attend courses virtually and accomplish school tasks. Obeidat and Al-Share [10]
mentioned that during online learning, the interactions between students and instructors
take place in the workstation, which serves as the location for teaching and learning
activities related to design. Not only does the effective interior design of the workstation
improve the functionality of such a learning environment but it also boosts the confidence
of the individuals who will be participating in the teaching and learning process. Having a
separate workstation for online classes alone benefits students because it increases their
productivity and satisfaction staying indoors while attending classes, resulting in reduced
perceived academic stress and mental health issues [11,12]. However, various attributes and
considerations must be considered when designing an efficient and effective workstation
for students, especially since they have different situations at home. The attributes of a
workstation are the type of gadget used, kind of keyboard, mouse, and earpiece, type
of desk and chair, and light device, as these objects are commonly used by students and
significantly affect their performance [13,14].

In developing countries, the online learning setup became quite a challenge among
students and faculty members. Prasetyo et al. [15] considered the evaluation of online learn-
ing platforms during the COVID-19 pandemic through an extended technology acceptance
model and the Delone and McLean IS success model. It was seen that the perception of
usefulness and perceived ease of use were primary factors for students to accept and utilize
a specific platform. Students highlighted that the overall usability of platforms would
provide the ease of utility to help them perform better during online learning. In India,
Bast [16] presented how the perception and preferences of students would be affected based
on where they were residing. Similarly, Muthuprasad et al. [17] explained that students in
India preferred smartphones for their online learning education. However, Ong et al. [18]
showed such challenges as laboratory activities that cannot be fully accomplished and
appreciated during online learning. In addition, Pradana and Syarifuddin [19] highlighted
the challenges of online learning in Indonesia. Their study showed how insufficient access
to online teaching and learning were evident: most importantly, learning facilities, equip-
ment, and students’ study place were not available and inefficient. This provided a basis
for challenges in the online learning setup that affects student’s learning.

In the Philippines, Ong et al. [20] utilized conjoint analysis to assess the preference
for online education among industrial engineering students at various educational levels
during the COVID-19 pandemic. However, the attributes used in the study included only
students’ preference for online delivery of classes, including the delivery type, interface
template, term style, final requirement, use of Coursera, practice sets, and delivery platform.
Similarly, Ong et al. [21] also used the same methodology to determine senior high school
students’ preference for online learning, which focused only on six attributes: delivery type,
assigned tasks, evaluation, use of virtual laboratory, interface layout, and delivery platform.
However, the various attributes identified have their levels, offering the same function but
different utilization, efficiency, and comfort that affect the students’ preferences.

Students’ preference for their workstations influenced their intent to purchase the
attributes mentioned. Considering what the students prefer is one approach to assessing
their satisfaction and engagement during online classes. Cakiroglu et al. [22] revealed
that considering the students’ preferences positively motivated them and related to their
academic achievements. Likewise, a convenient and user-fit workstation design is essential
to creating a stress-free, task-efficient, and comfortable place for students to study [11,12,23].
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Supporting this, Xiao et al. [24] discovered an association between the chance of developing
new health problems during the pandemic and having an adjustable workstation setup. As
technology has progressed over the past few decades, the workstation setup considerably
caters to users’ convenience, further shaping how people and society develop [25]. In
addition, ergonomics was brought into the picture, ensuring a suitable fit in terms of
comfort and safety among humans and their tools [26]. Disregarding ergonomics could lead
to designs that are uncertain to be economically successful because they do not cater to the
users’ needs. According to Mohamed Makhbul et al. [14], a non-ergonomic workstation can
cause stress to a person. Nirmal et al. [27] discovered that online education has ergonomic
concerns; hence, students and teachers should arrange for adequate interventions such as
proper setup, equipment, and breaks to ensure health and safety.

Multiple studies on workstation design have emerged in the past months due to the
developing health and social risk to students and office workers during the pandemic.
However, past researchers mainly focused on evaluating the different equipment used
during online classes and proposing ergonomic designs for desks, chairs, keyboards, mice,
etc., to mitigate the risks separately. Despite the availability of studies about workstation
design, there is insufficient literature focusing on the workstation design preference based
on students’ perspectives and experiences. In the Philippines, a study conducted by
Jajoo et al. [13] focused on analyzing the current setup of work-from-home employees
and designing a comfortable office workstation. Their results showed that adjustable
chairs and tables are necessary to promote comfort and work efficiency. Furthermore,
illumination through a table lamp, light-painted walls, and a comfortable temperature
through a portable fan will also affect their work.

Since considering the students’ preferences during online classes significantly affects
their performance, this study utilized a conjoint analysis approach. Conjoint analysis is a
standard method used in market research to determine the consumers’ and users’ decision-
making regarding their preferences [20,21]. Despite the insufficient literature utilizing the
conjoint analysis to measure the students’ preferences on their workstation setup during
online classes, few studies evaluated the students’ preferences regarding online learning.
Given this, no previous studies have used a conjoint analysis method to examine user
preferences for workstation design during the COVID-19 pandemic.

Utilizing a conjoint analysis approach (CAA), this study aimed to determine the
combination of workstation design attributes most preferred by undergraduate students
in the Philippines during online learning only. In particular, the present study considered
seven attributes: type of gadget, keyboard, mouse, earpiece, desk, chair, and light fixture.
CAA with orthogonal design was used to evaluate the users’ preference for the workstation
design. Lastly, the study further examines the specifications (attributes) and levels to
elaborate on the preference of students in online learning workstation design.

As a result, the present study recommends a convenient workstation design based
on the users’ preferences. The results also give leverage to the marketing strategy of
gadget developers, business owners, and retailers, since they will be able to recognize
and understand which attribute of a workstation design the users value, among others, as
well as the significance of each attribute on their decision-making [21]. Business owners
need to understand their customers’ purchase intentions and match their preferences to
help the business competitively to stay in the market. Finally, the study’s findings may be
utilized by students, teachers, and employees in the same online setup, globally, even in a
post-pandemic setup, as universities are offering at least blended or even fully online setup.

2. Methodology

2.1. Conceptual Framework

As seen in Figure 1, four phases were used to achieve the objectives of this study.
Initially, the researcher determined the attributes and levels of a workstation design through
related literature. Next, the researcher generated the stimulus or combinations of levels per
attribute by utilizing the orthogonal design in SPSS. After that, the respondents evaluated
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each combination presented to them through an online questionnaire as the study’s data
gathering. Through preliminary runs, 150 random samples were obtained to validate the
combinations considered. A Pearson correlation value of 0.90 was obtained and found
to be valid [20,21]. Full dissemination of the questionnaire using a 7-point Likert scale
was conducted.

Figure 1. Conceptual Framework.

2.2. Data Gathering

This study aimed to accumulate data from users of workstations during online classes,
particularly the undergraduate students in the Philippines, regardless of their course. The
target respondents were undergraduate students, because they are the group who spend
more time in their workstations due to numerous online activities, such as discussions,
meetings, online presentations, and tasks [28,29]. In the Philippines, undergraduate stu-
dents are usually 18 to 26 years old [30]. Female and male groups of undergraduate
students’ anthropometric measurements do not have significant differences [31], which is
favorable in developing an ideal workstation design for the said group level. Hence, only
18- to 26-year-old undergraduate students were considered for this study.

As cited in the study of Li and Wang [32], the minimum sample size required in
conjoint analysis research is 75. Based on that, the study required at least 315 participants
to rate the stimuli generated by SPSS 25. Furthermore, due to the COVID-19 pandemic, the
responses were obtained through online survey using Google Forms dispersed through
various social media platforms, as Sethuraman et al. [33] recommended. The questionnaire
was open from April 2022 to May 2022 to give ample time to students to answer the online
survey. Using a purposive sampling approach, the survey was intended for undergraduate
students who were currently enrolled through online learning. Lastly, since Filipino
undergraduate students were the target respondents, data collection was conducted in the
Philippines and not restricted to a single geographic area.

2.3. Demographics

Through purposive sampling, 315 Filipino undergraduate students participated in this
study. As seen in Table 1, most respondents were aged 20–21 years (65.40%), 39.37% were
male, 58.41% female, and 2.22% preferred not to mention their gender. Furthermore, most
of the respondents were located in National Capital Region (NCR) (44.44%) and Calabarzon
(Region IV-A) (40.00%). In sum, 76.83% were enrolled in a private school and 23.17%
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in a public school. The courses of the respondents were engineering (45.71%), business
(17.78%), social sciences (13.33%), health sciences (11.11%), architecture and design (6.35%),
formal sciences (1.59%), natural sciences (0.95%), public administration (0.95%), agriculture
(0.63%), media and communication (0.63%), humanities (0.32%), education (0.32%), and
transportation (0.32%). Most of the respondents’ height (in cm) ranged from 155.76 to
170.50 (51.11%), and 141.00 to 155.75 (30.16%). Lastly, most of the respondents’ weight
(in cm) ranged from 36.00–57.00 (48.57%), and 57.01–78.00 (40.32%).

Table 1. Demographics.

Respondent’s Profile Category N %

Gender
Male 124 39.37

Female 184 58.41
Prefer Not to Say 7 2.22

Age

18–19 22 6.98
20–21 206 65.40
22–23 80 25.40
24–26 7 2.22

Location

Ilocos Region (Region I) 4 1.27
Cagayan Valley (Region II) 5 1.59
Central Luzon (Region III) 26 8.25
Calabarzon (Region IV-A) 126 40.00

Mimaropa Region 3 0.95
Bicol Region (Region V) 5 1.59

Central Visayas (Region VII) 2 0.63
Zamboanga Peninsula (Region IX) 1 0.32

Northern Mindanao (Region X) 2 0.63
National Capital Region (NCR) 140 44.44

Cordillera Administrative Region
(CAR) 1 0.32

Educational Level Undergraduate 315 100.00

Type of School Private School 242 76.83
Public School 73 23.17

Course

Humanities 1 0.32
Social Sciences 42 13.33

Natural Sciences 3 0.95
Formal Sciences 5 1.59

Agriculture 2 0.63
Architecture and Design 20 6.35

Business 56 17.78
Health Sciences 35 11.11

Education 1 0.32
Engineering 144 45.71

Media and Communication 2 0.63
Public Administration 3 0.95

Transportation 1 0.32

Height (in cm)

141.00–155.75 95 30.16
155.76–170.50 161 51.11
170.51–185.25 56 17.78
185.26–200.00 3 0.95

Weight (in cm)

36.00–57.00 153 48.57
57.01–78.00 127 40.32
78.01–99.00 28 8.89
99.01–120.00 7 2.22
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2.4. Conjoint Design

Table 2 presents the attributes and levels of a workstation design for online classes
usually considered by the users. Specifically, the study considered seven attributes, namely,
type of gadget (personal computer, laptop, or tablet), type of keyboard (ergonomic key-
board, multidevice Bluetooth keyboard, mechanical keyboard, or membrane keyboard),
type of mouse (ergonomic mouse, Bluetooth wireless mouse, USB wireless mouse, wired
mouse, or touchpad), earpiece (headset, headphone, earbuds, earphones, or speaker), desk
(height-adjustable table or sitting desk), kind of chair (high-back office chair with neck rest,
mid-back office chair, or task chair), and light device (desk lamp, floor lamp, or room light).

Table 2. Attributes and Levels of Workstation Design.

Attributes Levels

Type of Gadget Personal Computer, Laptop, Tablet

Type of Keyboard Ergonomic Keyboard, Multidevice Bluetooth Keyboard, Mechanical Keyboard, Membrane Keyboard

Type of Mouse Ergonomic Mouse, Bluetooth Wireless Mouse, USB Wireless Mouse, Wired Mouse, Touchpad

Earpiece Headset, Headphone, Earbuds, Earphones, Speaker

Desk Height-Adjustable Table, Sitting Desk

Kind of Chair High-Back Office Chair with Neck Rest, Mid-Back Office Chair, Task Chair

Light Device Desk Lamp, Floor Lamp, Room Light

The attribute type of gadget refers to the electronic device the students primarily use
to attend online classes and perform their tasks. Emerson et al. [34] identified desktop
or personal computers, laptops, and tablets as essential tools for communication and
task-making of users. Several studies have found that different technological aspects of
the type of computing facilities, such as gadgets, can affect student performance, which
suggests that differences in the gadgets available to students may be significant. According
to Ong et al. [21], students found that testing devices with larger screens were easier to
read. In a study conducted by Prasetyo et al. [15], the researchers discovered differences
in the levels of performance on online tests achieved by various devices in at least one
state. Furthermore, the intention of students to purchase a particular gadget to utilize for
an online class depends on three factors: financial capability, availability of the product,
and preference [34]. Thus, the type of gadget significantly affects the students’ school
performance, since they have different technological capabilities.

The second attribute, the keyboard type refers to the students’ device to directly input
data or text into their gadget [35]. According to Ling [36], users’ familiarity and proficiency
with a particular type of keyboard could affect their efficiency and performance on their
tasks. This is because the degree of familiarity with the keyboard or other input devices used
in the assessments may affect the speed and accuracy of answering questions. It has also
been discovered in prior studies that familiarity with computers, which includes knowledge
of and experience with the input device, affects writing performance [37,38]. Thus, the
type of keyboard students use during online learning significantly affects their efficiency,
accuracy, and effectiveness in writing assessments. The present study considered four
levels: ergonomic keyboard, Bluetooth keyboard, mechanical keyboard, and membrane
keyboard or the standard desktop keyboards as the type of writing device during online
learning. These keyboards may have the same function, but differ in providing efficient
key layout, typing comfort, and convenience to users, affecting their work efficiency.

Furthermore, like a keyboard, a mouse is a primary tool in a workstation to input data
to a computer, which is why it is considered the third attribute in this study [35]. According
to prior studies, the student interaction data, especially mouse movement data, could
help better model and understand students’ learning behaviors [39,40]. Mouse movement
trajectories, which include the mouse interaction timestamp, mouse event type, and mouse
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coordinates, can predict student performance in interactive online question pools, as stated
by Wei et al. [41]. In the present study, two types of mouse attributes were identified: wired
and wireless. However, according to Betts [42], various improvements in mice concerning
convenience and efficiency have emerged in the last few years, yet they were not subjected
to study. These levels include an ergonomic mouse, Bluetooth wireless mouse, USB wireless
mouse, and laptop touchpad. Thus, these levels were used for the mouse attributes in
the study.

The fourth attribute, earpiece, refers to the aural device usually plugged into a
speaker port. The students use this to listen and communicate during online classes.
Kozlowski’s [43] study mentioned that hearing device affects the user’s productivity since
they have different acoustic signal values. According to Tangkiengsirisin and Kalra [44],
the earpiece used for online learning can affect the learning process and students’ social
presence. Additionally, the earpiece can be a communication medium, which would af-
fect the quality and effectiveness of the communication during online learning. In the
present study, the levels identified for this attribute are the headset, headphones, earbuds,
earphones, and speaker.

The desk is the fifth attribute considered in this study. This refers to the particular
table the students set up their devices. According to Emerson et al. [34], the desk’s height
affects the overall performance of the users, especially if it is not fit for them. In a study that
was carried out by Shen et al. [45], the authors investigated the effect of ergonomic desk
design on the improvement of motor accuracy in the writing performance of students. The
design and dimensions of furniture, such as desks, have been shown to affect the students’
physical responses and their performance in a study conducted by Castellucci et al. [46]. It
was determined that one of the most critical factors in improving the physical responses of
some students was ensuring that the dimensions of the students’ furniture were compatible
with the students’ anthropometric characteristics. The use of high furniture, sit–stand
furniture, and tilt tables and seats are all design dimensions that contribute to positive
effects. Therefore, the kind of desk that students use when they are engaged in online
learning demonstrates a positive impact on their performance as well as their physical
responses. Two levels of desk attributes are considered for this study: height-adjustable
table and sitting desk.

“Chair” refers to the furniture on which the students sit during online classes. There
have been studies done on student seating from a variety of viewpoints. One of the areas
of emphasis is seating preference, which focuses on the reason students choose specific
seats and how this choice affects their performance [47]. Similarly, the study conducted by
Gumasing et al. [26] discovered that workstation design featuring comfortable chairs, tiered
seating, and appropriate lighting resulted in higher levels of overall student satisfaction.
Emerson et al. [34] also mentioned that chair height and material are fundamental factors
to consider when purchasing the equipment since they can increase pressure on the user’s
popliteal space is too high or the lower back too low. Thus, the identified levels of computer
chairs used in the present study included high-back office chairs with neck rest, mid-back
office chairs, and task chairs, following the study of Gumasing et al. [26].

Lastly, the type of light fixture is the seventh attribute considered in the present study
since lightning affects the contentment and productivity of students while executing their
school tasks [13]. The lighting system has been shown in previous research to benefit the
students’ ability to concentrate. Consequently, emphasis on how essential proper lighting
is to the educational process has been studied [48]. A study conducted by Singh et al. [49]
also found that lighting had a significant impact on the students’ ability to concentrate and
their overall performance. Illumination levels ranging from 250 to 500 lux were associated
with higher levels of student concentration, resulting in higher test scores and improved
overall performance. In most cases, research on illumination has focused on how different
lighting conditions affect the performance of various tasks. However, in the present study,
students’ preferences regarding lighting levels were investigated, taking into account a
wide range of human responses to lighting, such as comfort, aesthetics, and performance.
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Thus, the levels considered for lighting attributes in the present study are desk lamps, floor
lamps, and room light.

2.5. Statistical Analysis

Through the orthogonal design of the SPSS Statistics software, the study generated
stimuli or a set of combinations of the considered levels per attribute in the study. The
orthogonal design was used to ensure a manageable quantity of stimuli. Initially, the
software generated an optimal amount of 49 stimuli, to which two holdout cases were added
to verify the accuracy of the results. By comparing how effectively conjoint utilities estimate
outcomes from the holdout cases, the internal validity of the conjoint task was assessed [50].
The participants were presented with 51 stimuli (Appendix A) that were evaluated by a
7-point Likert scale, with 1 representing “strongly disagree” and 7 representing “strongly
agree”.

3. Results

Table 3 presents the utilities and the average importance score among the attributes
of workstation design for online classes. According to Hair et al. [51], the utility estimates
signify how much a user values a particular level of attributes, while the importance score
indicates how important an attribute of a workstation design is to a user. The greater the
influence on user preference, the higher the utility estimate and importance score.

Table 3. Utilities and Average Importance Scores.

Attributes Preference Utility Estimates Std. Error Average Score of Importance

Type of Gadget
Personal Computer 0.401 0.030

37.925Laptop 0.273 0.033
Tablet −0.673 0.033

Type of Keyboard

Ergonomic 0.008 0.038

7.548
Multidevice Bluetooth 0.009 0.038

Mechanical 0.099 0.038
Membrane −0.115 0.048

Type of Mouse

Ergonomic 0.095 0.040

28.345
Bluetooth Wireless 0.204 0.040

USB Wireless 0.170 0.052
Wired 0.131 0.052

Touchpad −0.599 0.052

Earpiece

Headset 0.134 0.040

7.177
Headphones 0.014 0.040

Earbuds −0.042 0.052
Earphones −0.038 0.052

Speaker −0.069 0.052

Desk
Height-Adjustable

Table 0.029 0.023
2.056

Sitting Desk −0.029 0.023

Kind of Chair

High-Back Office Chair
with Neck Rest 0.189 0.030

14.840Mid-Back Office Chair 0.042 0.033
Task Chair −0.231 0.033

Light Device
Desk Lamp −0.009 0.030

2.109Floor Lamp 0.034 0.033
Room Light −0.025 0.033

(Constant) 4.793 0.027

Based on the importance scores, results showed that the most significant attributes for
users are the type of gadget (37.925%), followed by the type of mouse (28.345%), kind of
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chair (14.840%), type of keyboard (7.548%), earpiece (7.177%), light device (2.109%), and
desk (2.056%). Specifically, in the first attribute, type of gadget, the users preferred personal
computer (0.401), followed by laptop (0.273) and tablet (−0.673). Second, mechanical
(0.099) was most favored by the users within the type of keyboard attribute, succeeded
by multidevice Bluetooth (0.009). Third, for mouse types, Bluetooth wireless obtained the
highest utility score of 0.204, followed by USB wireless (0.170). Fourth, for the earpiece
attribute, users desired a headset (0.134), succeeded by headphones (0.014). Fifth, within
the desk attribute, users preferred a height-adjustable table (0.029) to a sitting desk (−0.029).
Sixth, a high-back office chair with a neck rest (0.189) was most favored in terms of type
of chair. Lastly, for light device, the floor lamp obtained the highest utility score of 0.034,
followed by the desk lamp (−0.009).

The ranking of 51 stimuli evaluated by the respondents is presented in Appendix B.
With a total utility score of 1.017, it is evident that combination 4 was the most preferred by
the users. The attributes under this combination were a personal computer, mechanical
keyboard, wired mouse, headset, height-adjustable table, high-back office chair with neck
support, and floor lamp. On the other hand, it is observable that the users’ least-favored
combination was the workstation design in combination 2, with a total utility score of
−1.356. This combination consisted of a tablet, ergonomic keyboard, touchpad, headset,
sitting desk, task chair, and floor lamp.

Table 4 represents the validation of the results. Akoglu [52] used Kendall’s tau and
Pearson’s R values to determine the reliability of the results and the relationship between
actual and predicted preference. Values greater than or equal to 0.8 indicate strong and
consistent results for each tool. Results showed that the Pearson’s R-value obtained in
this study is 0.978 (greater than 0.80) [32], which indicates a strong relationship between
the actual and estimated preferences of the workstation users. Additionally, Kendall’s tau
value of 0.978 and Kendall’s tau coefficient for holdouts of 1.000 denote internal consistency
among the responses [20,21].

Table 4. Correlation.

Value Significance

Pearson’s R 0.978 0.000
Kendall’s Tau 0.901 0.000

Kendall’s Tau for Holdouts 1.000 .

4. Discussion

The conjoint analysis of the different stimuli showed that the most preferred stimulus
of a workstation design by undergraduate students was a personal computer, mechanical
keyboard, Bluetooth wireless mouse, headset, height-adjustable table, high-back office chair
with neck support, and floor lamp with a total utility score of 1.090. On the other hand,
with a total utility score of −1.741, the least favored was a tablet, membrane keyboard,
touchpad as the mouse, speaker, sitting desk, task chair, and floor lamp.

The type of gadget was the most significant attribute considered by the users, with an
importance score of 37.925%. The most favored was a personal computer, whereas the least
favored was a tablet. A workstation’s primary feature includes the gadget, since it is the
student’s medium to attend classes and perform school tasks. Prasetyo et al. [15] discussed
that using gadgets is one of the advances the education industry has adopted due to
technological advancements for teachers and students. Supporting this, Marpuah et al. [53]
discovered that gadgets play a vital function as a source of learning, enabling the learning
process to be comfortable for students during online classes. In this case, it is better for the
students to use a personal computer, which may be due to the processing power, physical
size, and memory. This creates an effective and efficient learning process that increases
student-learning outcomes.

Lade et al. [54] found that students have different opinions on utilizing other gadgets
for an online class because these devices have additional technical capabilities and usability,
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especially when students need to download various school-related applications. Although
Ozok et al. [55] found that tablets are more versatile and portable for students to use, they
also concluded that tablets have technical limitations and can compromise output quality.
Hence, a personal computer or laptop is better used for heavy tasks, especially since most
respondents were engineering students, who usually need applications for plate-making,
coding, data analysis, etc. [56].

Next, the second-highest attribute influencing the users’ decision was the type of
mouse (28.345%). Users preferred Bluetooth wireless (0.204), followed by USB wireless
(0.170), wired (0.131), ergonomic (0.095), and touchpad (−0.599). A mouse is another vital
component in the workstation since it is utilized for data input [35]. Betts [42] stated that
gadget developers took advantage of technological advancement to improve devices’ con-
venience and efficiency, especially in an online setup. Consequently, many people now have
access to seamless data transmission to several devices because of the Bluetooth feature [21].
Furthermore, it has become one of the favored approaches for wireless communications
due to its versatility and effectiveness as a connectivity mechanism. Joshi et al. [57] stated
that a mouse is more challenging when it contains additional electronics. These addi-
tional electronics may be extra buttons, additional weight, and wires that may tangle upon
movement. Supporting this, Conroy et al. [58] found that users prefer a lighter mouse
because their computer activities become faster and more accurate. An external mouse
improves productivity levels and guarantees all-day comfort for users [59]. This could be
supported by the result that users would not prefer the touchpad, which limits movement
and navigation effectively.

The kind of chair was the third-highest attribute considered by the users (14.840%).
The most preferred was the high-back office chair with neck rest (0.189), succeeded by the
mid-back office chair (0.042), and task chair (−0.231). The chair is essential in a workstation
design because this improves the students’ concentration during online classes and task
making [60]. A high-back office chair with a neck rest is considered ergonomic because
it provides additional support to the upper-back area [61]. Al-Hinai et al. [60] found out
that an ergonomic chair design is significant in ensuring students’ comfort and proven
usability. Students in an online class setup prefer ergonomic furniture because it lessens
their stress and improves motivation [62]. Suzuki et al. [63] stated that poor ergonomics
and posture due to inefficient chair designs could cause musculoskeletal discomfort to
students, especially when seated for long hours. If not given intervention, this can further
develop into other medical problems, particularly in the upper extremities. This further
validates that students would not prefer a regular task chair.

Fourth, keyboard type was also an attribute considered based on the preferences of
the consumer (7.548%), and the most valued type was mechanical (0.099), then multidevice
Bluetooth (0.009), ergonomic (0.008), and membrane (−0.115). With a more significantly
lower score compared to the top three attributes, keyboards are more of an extra device,
but can still affect a student’s productivity and efficiency. Like a mouse, a keyboard is an
essential element in a workstation because this is utilized to enter data into the students’
devices [35]. Mechanical keyboards are increasing in popularity among computer users
because they enable faster typing and require less physical effort to activate the key switch
due to the additional tactile and auditory feedback from the key-switch design [64,65].
The findings in the study of Pham and Kelling [65] demonstrated a statistical difference
between flexor-muscle effort on a mechanical keyboard and a standard membrane keyboard.
Considering the online class setup, a mechanical keyboard is preferred by students because
it is easy to use, efficient, and aesthetically pleasing [66]. Usually, sounds upon typing and
placement of a keyboard affect student’s preferences in choosing this device.

With an importance score of 7.177%, the earpiece was considered the fifth-most impor-
tant attribute evaluated based on user preferences. Valued the most under this category
was the headset (0.134). On the other hand, the least favored were the speakers (−0.069).
According to Kozlowski [43], since each acoustic device has varying acoustic signal values,
it influences the user’s productivity. Since their invention, headphones/headsets have
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become a significant user audio device [67]. They outperform loudspeakers in terms of
portability, privacy, and cost. Users prefer headphones, since they are designed to cover the
earlobe or block the ear canal, effectively muffling outside noise [67], consequently, improv-
ing the students’ focus and creating an immersive listening experience [68]. On the other
hand, Zelechowska et al. [67] found that using speakers during online classes can result in
increased self-consciousness and distraction. Hence, to improve the clarity of communica-
tion between the teacher and students during online courses, using a headset instead of the
device’s built-in microphone and speakers is a better option. This presents better input and
output quality, especially when conveying communication between student and teacher.

The findings show that light devices and desks were the users’ most minor value
considerations, with importance scores of 2.109 and 2.056, respectively. Among the light
devices, the most favored was the floor lamp (0.034), followed by desk lamp (−0.009)
and room light (−0.025). To provide users with more suitable illumination, lights specif-
ically designed for a working environment have increased in value in the market [69].
Jajoo et al. [13] and Singh et al. [49] showed that supplementary lights are substantial
because they provide more illumination to the users, making them more focused. Hence,
a floor lamp and desk lamp can affect the students’ visual comfort and aids in increasing
the students’ productivity and satisfaction during online classes. At the same time, poor
lighting conditions can have adverse effects on students [70].

Lastly, the least-considered attribute by the users was the type of desk, wherein a
height-adjustable desk was favored over a sitting desk. Nevala and Choi [71] suggested
that working in a sitting posture was less efficient and put more significant pressure on
the workers’ upper extremities than working in a standing posture. A height-adjustable
desk allows the users to sit or stand depending on the situation that best satisfies their
comfort. The height-adjustable workstation can lessen sedentary habits and inactivity in an
online class [71,72]. Although Aschenberger et al. [62] stated that students prefer ergonomic
furniture in an online setup, the findings of this study showed that the undergraduate
participants valued the kind of chair more than the desk. This is because their upper
extremities are more prone to musculoskeletal discomfort if there is no proper back support
during the hours of sitting [27].

4.1. Practical Implications

The findings showed that the type of gadget and mouse significantly influenced the
users’ preference for a workstation design. Since the respondents are primarily engineering
students, who usually need to download and utilize different software in classes, they
considered the type of gadget, particularly personal computer, to be the most significant
attribute. Due to its capacities, the gadget alone plays a crucial role in the students’ learning
process. Additionally, students’ intention to purchase different gadgets can still be affected
if gadget developers initiate a transformative technology that would benefit the gadget
and the users. The second-most favored attribute was the mouse. This attribute influenced
users’ preferences because intensive mouse use has a proven relationship with increased
risk of upper-extremity musculoskeletal disorders. Hence, a user-fit mouse must be given
importance.

The results of this study can serve as a baseline in determining students’ preference in
workstation design, since this is the first study to determine workstation-design attributes
during online classes. When preference is considered, this study may serve as a foundation
for improving students’ engagement. Since the findings present a business opportunity,
gadget developers must take these into account. These attributes significantly influence the
users’ purchase decisions, so we recommend considering highly the different levels found
from the results. Gadget and furniture sellers could grow their business if they evaluate
the quality of the equipment they offer in relation to the students’ preferences.

It is suggested that combinations of the different devices may be placed as displays
among workstation industries to promote and highlight the resulting preferences among
students. This will help buyers imagine their setup at home upon choosing several devices.
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Placing moderately significant devices between highly significant devices may encourage
buying among consumers. We suggest that the type of device should be at the forefront,
followed by desks, keyboards, mouse, earpiece, lamps, and kind of chair, so that consumers
can see all different devices before completion. This kind of setup would promote buyers
to consider all necessities with the top three significant attributes between less significant
attributes to heighten their intention to purchase the items.

4.2. Limitations

Despite strong findings and results of this study, several limitations are still present.
First, this study considered only the preference of different devices utilized for online setups
among undergraduate students in general. Clustering different courses and programs of
students is suggested. This may result in differences in output of preference depending on
the course or programs. Through k-means clustering, marketing segmentation may help
deduce the findings that may also be utilized by industries. The survey was distributed on-
line due to the COVID-19 pandemic. Since no control could be made for the location or type
of university (public or private), it is suggested that comparative preference analysis may
be conducted to uncover distinctly differences among private- and public-school students,
their location, and even type of residence. This may provide other findings with enough
data collected, since universities (public and private) in the Philippines provide different
services. Similarly, as discussed by Bast [16], students living in urban and rural areas also
provide different perspectives to online learning alongside their preferences. In addition,
anthropometric measurement may also be considered to compare and contrast based on
levels presenting significant preferences. Lastly, since workstation-design attributes and
levels considered in the study were based on the common gadgets and furniture used
during online classes, future research including other attributes and considering different
levels that may influence users’ preferences is recommended. Different attributes must be
taken into account because they could influence importance rankings. Future research may
therefore elaborate on the conclusions of preferences for workstations.

5. Conclusions

The sudden shift to e-learning due to COVID-19 compelled parents and students to
convert a space in their houses and make a workstation for online classes. A workstation is
an area in the students’ houses where they complete schoolwork and, most importantly,
attend classes. This study utilized the orthogonal design of the conjoint analysis approach to
determine users’ most preferred combination of workstation attributes: the type of gadget,
keyboard, mouse, earpiece, desk, chair, and light device. Using purposive sampling, 315
undergraduate students participated in the online questionnaire comprising 51 stimuli.

The findings showed that the type of gadget was the most considered attribute af-
fecting user preference, followed by the type of mouse, kind of chair, type of keyboard,
earpiece, light device, and desk. Under the type of gadget attribute, the most preferred was
the personal computer, while Bluetooth wireless was the most favored type of mouse. The
kind of chair users favored most was the high-back office chair with a neck rest. Mechanical
obtained the highest utility score for type of keyboard and headset for the earpiece. For the
light, the most desired was the floor lamp. Lastly, a height-adjustable table was the most
favored type of desk.

This study is the first to examine user preferences for workstation design since the
pandemic. The results will benefit gadget developers, business owners, and retailers
regarding user preferences for different attributes of workstation design. In particular,
the results of this study will help industries understand the importance of each feature
to users’ decision-making and which workstation-design attributes users value the most.
The findings and suggestions of this study may be considered by different sectors of
industries to create marketing strategies for consumers. Lastly, the study’s findings may be
utilized by students, teachers, and employees in the same online setup globally, even in a
postpandemic setup.
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Appendix A

Table A1. Stimulus.

Combination
Type of
Gadget

Type of
Mouse

Earpiece Desk
Kind of
Chair

Light Device

1 Laptop Ergonomic
Keyboard Wired Mouse Speaker Sitting Desk

High-Back
Office Chair
with Neck

Support

Floor Lamp

2 Tablet Ergonomic
Keyboard Touchpad Headset Sitting Desk Task Chair Floor Lamp

3 Laptop Mechanical
Keyboard

Ergonomic
Mouse Earbuds

Height-
Adjustable

table

High-Back
Office Chair
with Neck

Support

Floor Lamp

4 Personal
Computer

Mechanical
Keyboard Wired Mouse Headset

Height-
Adjustable

table

High-Back
Office Chair
with Neck

Support

Floor Lamp

5 Tablet
Multidevice

Bluetooth
Keyboard

USB Wireless
mouse Earphones

Height-
Adjustable

table

Mid-Back
Office Chair Floor Lamp

6 Personal
Computer

Ergonomic
Keyboard Wired Mouse Earbuds Sitting Desk Mid-Back

Office Chair Room Light

7 Laptop
Multidevice

Bluetooth
Keyboard

Ergonomic
Mouse Headset Sitting Desk Task Chair Desk Lamp
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Table A1. Cont.

Combination
Type of
Gadget

Type of
Mouse

Earpiece Desk
Kind of
Chair

Light Device

8 Personal
Computer

Multidevice
Bluetooth
Keyboard

Bluetooth
Wireless
Mouse

Earphones Sitting Desk

High-Back
Office Chair
with Neck

Support

Floor Lamp

9 Tablet Mechanical
Keyboard

Bluetooth
Wireless
Mouse

Headset Sitting Desk Task Chair Desk Lamp

10 Tablet
Multidevice

Bluetooth
Keyboard

Bluetooth
Wireless
Mouse

Earbuds
Height-

Adjustable
table

Task Chair Desk Lamp

11 Tablet Ergonomic
Keyboard

USB Wireless
mouse Headphone Sitting Desk

High-Back
Office Chair
with Neck

Support

Desk Lamp

12 Personal
Computer

Ergonomic
Keyboard

Ergonomic
Mouse Earphones

Height-
Adjustable

table

High-Back
Office Chair
with Neck

Support

Desk Lamp

13 Personal
Computer

Membrane
Keyboard

Bluetooth
Wireless
Mouse

Headphone Sitting Desk

High-Back
Office Chair
with Neck

Support

Floor Lamp

14 Personal
Computer

Membrane
Keyboard

Ergonomic
Mouse Headphone Sitting Desk Task Chair Room Light

15 Tablet Ergonomic
Keyboard

Ergonomic
Mouse Earbuds Sitting Desk

High-Back
Office Chair
with Neck

Support

Desk Lamp

16 Laptop Ergonomic
Keyboard

Bluetooth
Wireless
Mouse

Headphone
Height-

Adjustable
table

Mid-Back
Office Chair Desk Lamp

17 Personal
Computer

Multidevice
Bluetooth
Keyboard

Wired Mouse Headphone
Height-

Adjustable
table

High-Back
Office Chair
with Neck

Support

Desk Lamp

18 Personal
Computer

Mechanical
Keyboard

Bluetooth
Wireless
Mouse

Headset
Height-

Adjustable
table

Mid-Back
Office Chair Desk Lamp

19 Laptop Ergonomic
Keyboard

Bluetooth
Wireless
Mouse

Earphones
Height-

Adjustable
table

Task Chair Desk Lamp

20 Personal
Computer

Ergonomic
Keyboard

USB Wireless
mouse Headphone

Height-
Adjustable

table
Task Chair Room Light

21 Tablet Ergonomic
Keyboard

Ergonomic
Mouse Headphone

Height-
Adjustable

table

Mid-Back
Office Chair Floor Lamp

22 Personal
Computer

Multidevice
Bluetooth
Keyboard

Touchpad Earbuds Sitting Desk Mid-Back
Office Chair Desk Lamp
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Table A1. Cont.

Combination
Type of
Gadget

Type of
Mouse

Earpiece Desk
Kind of
Chair

Light Device

23 Personal
Computer

Mechanical
Keyboard

Bluetooth
Wireless
Mouse

Speaker
Height-

Adjustable
table

Mid-Back
Office Chair Desk Lamp

24 Tablet Membrane
Keyboard Wired Mouse Headset

Height-
Adjustable

table
Task Chair Desk Lamp

25 Laptop Membrane
Keyboard

Bluetooth
Wireless
Mouse

Earbuds
Height-

Adjustable
table

High-Back
Office Chair
with Neck

Support

Room Light

26 Personal
Computer

Ergonomic
Keyboard

Bluetooth
Wireless
Mouse

Speaker Sitting Desk Task Chair Floor Lamp

27 Personal
Computer

Ergonomic
Keyboard

Ergonomic
Mouse Headset

Height-
Adjustable

table

High-Back
Office Chair
with Neck

Support

Desk Lamp

28 Personal
Computer

Ergonomic
Keyboard

Bluetooth
Wireless
Mouse

Headset
Height-

Adjustable
table

Mid-Back
Office Chair Room Light

29 Tablet Mechanical
Keyboard Wired Mouse Earphones Sitting Desk Mid-Back

Office Chair Room Light

30 Personal
Computer

Multidevice
Bluetooth
Keyboard

Ergonomic
Mouse Headset Sitting Desk Mid-Back

Office Chair Room Light

31 Personal
Computer

Mechanical
Keyboard Wired Mouse Headset Sitting Desk Task Chair Desk Lamp

32 Personal
Computer

Membrane
Keyboard Touchpad Earphones

Height-
Adjustable

table

High-Back
Office Chair
with Neck

Support

Desk Lamp

33 Tablet Mechanical
Keyboard

Ergonomic
Mouse Speaker

Height-
Adjustable

table

High-Back
Office Chair
with Neck

Support

Desk Lamp

34 Laptop
Multidevice

Bluetooth
Keyboard

Bluetooth
Wireless
Mouse

Headset Sitting Desk

High-Back
Office Chair
with Neck

Support

Floor Lamp

35 Personal
Computer

Mechanical
Keyboard

USB Wireless
mouse Earbuds

Height-
Adjustable

table
Task Chair Floor Lamp

36 Personal
Computer

Mechanical
Keyboard

Ergonomic
Mouse Headphone Sitting Desk

High-Back
Office Chair
with Neck

Support

Desk Lamp

37 Laptop Membrane
Keyboard

USB Wireless
mouse Speaker Sitting Desk Mid-Back

Office Chair Desk Lamp

38 Laptop
Multidevice

Bluetooth
Keyboard

Wired Mouse Headphone
Height-

Adjustable
table

Task Chair Desk Lamp

107



Sustainability 2022, 14, 12346

Table A1. Cont.

Combination
Type of
Gadget

Type of
Mouse

Earpiece Desk
Kind of
Chair

Light Device

39 Personal
Computer

Mechanical
Keyboard Touchpad Headphone

Height-
Adjustable

table
Task Chair Floor Lamp

40 Laptop
Multidevice

Bluetooth
Keyboard

Ergonomic
Mouse Headphone

Height-
Adjustable

table

Mid-Back
Office Chair Floor Lamp

41 Tablet
Multidevice

Bluetooth
Keyboard

Bluetooth
Wireless
Mouse

Headphone
Height-

Adjustable
table

High-Back
Office Chair
with Neck

Support

Room Light

42 Tablet Mechanical
Keyboard

Bluetooth
Wireless
Mouse

Headphone Sitting Desk

High-Back
Office Chair
with Neck

Support

Room Light

43 Laptop Mechanical
Keyboard Touchpad Headphone Sitting Desk Mid-Back

Office Chair Desk Lamp

44 Laptop Mechanical
Keyboard

Bluetooth
Wireless
Mouse

Headphone Sitting Desk Mid-Back
Office Chair Desk Lamp

45 Tablet Membrane
Keyboard

Ergonomic
Mouse Headset

Height-
Adjustable

table

Mid-Back
Office Chair Floor Lamp

46 Laptop Ergonomic
Keyboard Touchpad Headset

Height-
Adjustable

table

High-Back
Office Chair
with Neck

Support

Room Light

47 Personal
Computer

Multidevice
Bluetooth
Keyboard

USB Wireless
mouse Headset Sitting Desk

High-Back
Office Chair
with Neck

Support

Desk Lamp

48 Laptop Mechanical
Keyboard

Ergonomic
Mouse Earphones Sitting Desk Task Chair Room Light

49 Laptop Mechanical
Keyboard

USB Wireless
mouse Headset

Height-
Adjustable

table

High-Back
Office Chair
with Neck

Support

Room Light

50 Tablet
Multidevice

Bluetooth
Keyboard

Touchpad Speaker
Height-

Adjustable
table

High-Back
Office Chair
with Neck

Support

Room Light

51 Personal
Computer

Multidevice
Bluetooth
Keyboard

Ergonomic
Mouse Speaker

Height-
Adjustable

table
Task Chair Room Light
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Appendix B

Table A2. Stimulus Rank.

Combination
Type of
Gadget

Type of
Keyboard

Type of
Mouse

Earpiece Desk Kind of Chair
Light

Device
Total Rank

1 Laptop Ergonomic
Keyboard

Wired
Mouse Speaker Sitting

Desk

High-Back
Office Chair
with Neck

Support

Floor
Lamp 0.537 18

2 Tablet Ergonomic
Keyboard Touchpad Headset Sitting

Desk Task Chair Floor
Lamp −1.356 51

3 Laptop Mechanical
Keyboard

Ergonomic
Mouse Earbuds

Height-
Adjustable

table

High-Back
Office Chair
with Neck

Support

Floor
Lamp 0.677 13

4
Personal

Com-
puter

Mechanical
Keyboard

Wired
Mouse Headset

Height-
Adjustable

table

High-Back
Office Chair
with Neck

Support

Floor
Lamp 1.017 1

5 Tablet
Multidevice
Bluetooth
Keyboard

USB
Wireless
mouse

Earphones
Height-

Adjustable
table

Mid-Back
Office Chair

Floor
Lamp −0.427 42

6
Personal

Com-
puter

Ergonomic
Keyboard

Wired
Mouse Earbuds Sitting

Desk
Mid-Back

Office Chair
Room
Light 0.486 22

7 Laptop
Multidevice
Bluetooth
Keyboard

Ergonomic
Mouse Headset Sitting

Desk Task Chair Desk
Lamp 0.242 27

8
Personal

Com-
puter

Multidevice
Bluetooth
Keyboard

Bluetooth
Wireless
Mouse

Earphones Sitting
Desk

High-Back
Office Chair
with Neck

Support

Floor
Lamp 0.77 8

9 Tablet Mechanical
Keyboard

Bluetooth
Wireless
Mouse

Headset Sitting
Desk Task Chair Desk

Lamp −0.505 47

10 Tablet
Multidevice
Bluetooth
Keyboard

Bluetooth
Wireless
Mouse

Earbuds
Height-

Adjustable
table

Task Chair Desk
Lamp −0.713 48

11 Tablet Ergonomic
Keyboard

USB
Wireless
mouse

Headphone Sitting
Desk

High-Back
Office Chair
with Neck

Support

Desk
Lamp −0.33 40

12
Personal

Com-
puter

Ergonomic
Keyboard

Ergonomic
Mouse Earphones

Height-
Adjustable

table

High-Back
Office Chair
with Neck

Support

Desk
Lamp 0.675 14

13
Personal

Com-
puter

Membrane
Keyboard

Bluetooth
Wireless
Mouse

Headphone Sitting
Desk

High-Back
Office Chair
with Neck

Support

Floor
Lamp 0.698 11

14
Personal

Com-
puter

Membrane
Keyboard

Ergonomic
Mouse Headphone Sitting

Desk Task Chair Room
Light 0.11 32
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Table A2. Cont.

Combination
Type of
Gadget

Type of
Keyboard

Type of
Mouse

Earpiece Desk Kind of Chair
Light

Device
Total Rank

15 Tablet Ergonomic
Keyboard

Ergonomic
Mouse Earbuds Sitting

Desk

High-Back
Office Chair
with Neck

Support

Desk
Lamp −0.461 45

16 Laptop Ergonomic
Keyboard

Bluetooth
Wireless
Mouse

Headphone
Height-

Adjustable
table

Mid-Back
Office Chair

Desk
Lamp 0.561 17

17
Personal

Com-
puter

Multidevice
Bluetooth
Keyboard

Wired
Mouse Headphone

Height-
Adjustable

table

High-Back
Office Chair
with Neck

Support

Desk
Lamp 0.764 9

18
Personal

Com-
puter

Mechanical
Keyboard

Bluetooth
Wireless
Mouse

Headset
Height-

Adjustable
table

Mid-Back
Office Chair

Desk
Lamp 0.9 2

19 Laptop Ergonomic
Keyboard

Bluetooth
Wireless
Mouse

Earphones
Height-

Adjustable
table

Task Chair Desk
Lamp 0.236 28

20
Personal

Com-
puter

Ergonomic
Keyboard

USB
Wireless
mouse

Headphone
Height-

Adjustable
table

Task Chair Room
Light 0.366 24

21 Tablet Ergonomic
Keyboard

Ergonomic
Mouse Headphone

Height-
Adjustable

table

Mid-Back
Office Chair

Floor
Lamp −0.451 43

22
Personal

Com-
puter

Multidevice
Bluetooth
Keyboard

Touchpad Earbuds Sitting
Desk

Mid-Back
Office Chair

Desk
Lamp −0.227 37

23
Personal

Com-
puter

Mechanical
Keyboard

Bluetooth
Wireless
Mouse

Speaker
Height-

Adjustable
table

Mid-Back
Office Chair

Desk
Lamp 0.697 12

24 Tablet Membrane
Keyboard

Wired
Mouse Headset

Height-
Adjustable

table
Task Chair Desk

Lamp −0.734 49

25 Laptop Membrane
Keyboard

Bluetooth
Wireless
Mouse

Earbuds
Height-

Adjustable
table

High-Back
Office Chair
with Neck

Support

Room
Light 0.513 19

26
Personal

Com-
puter

Ergonomic
Keyboard

Bluetooth
Wireless
Mouse

Speaker Sitting
Desk Task Chair Floor

Lamp 0.318 25

27
Personal

Com-
puter

Ergonomic
Keyboard

Ergonomic
Mouse Headset

Height-
Adjustable

table

High-Back
Office Chair
with Neck

Support

Desk
Lamp 0.847 5

28
Personal

Com-
puter

Ergonomic
Keyboard

Bluetooth
Wireless
Mouse

Headset
Height-

Adjustable
table

Mid-Back
Office Chair

Room
Light 0.793 7

29 Tablet Mechanical
Keyboard

Wired
Mouse Earphones Sitting

Desk
Mid-Back

Office Chair
Room
Light −0.493 46
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Table A2. Cont.

Combination
Type of
Gadget

Type of
Keyboard

Type of
Mouse

Earpiece Desk Kind of Chair
Light

Device
Total Rank

30
Personal

Com-
puter

Multidevice
Bluetooth
Keyboard

Ergonomic
Mouse Headset Sitting

Desk
Mid-Back

Office Chair
Room
Light 0.627 15

31
Personal

Com-
puter

Mechanical
Keyboard

Wired
Mouse Headset Sitting

Desk Task Chair Desk
Lamp 0.496 20

32
Personal

Com-
puter

Membrane
Keyboard Touchpad Earphones

Height-
Adjustable

table

High-Back
Office Chair
with Neck

Support

Desk
Lamp −0.142 34

33 Tablet Mechanical
Keyboard

Ergonomic
Mouse Speaker

Height-
Adjustable

table

High-Back
Office Chair
with Neck

Support

Desk
Lamp −0.339 41

34 Laptop
Multidevice
Bluetooth
Keyboard

Bluetooth
Wireless
Mouse

Headset Sitting
Desk

High-Back
Office Chair
with Neck

Support

Floor
Lamp 0.814 6

35
Personal

Com-
puter

Mechanical
Keyboard

USB
Wireless
mouse

Earbuds
Height-

Adjustable
table

Task Chair Floor
Lamp 0.46 23

36
Personal

Com-
puter

Mechanical
Keyboard

Ergonomic
Mouse Headphone Sitting

Desk

High-Back
Office Chair
with Neck

Support

Desk
Lamp 0.76 10

37 Laptop Membrane
Keyboard

USB
Wireless
mouse

Speaker Sitting
Desk

Mid-Back
Office Chair

Desk
Lamp 0.263 26

38 Laptop
Multidevice
Bluetooth
Keyboard

Wired
Mouse Headphone

Height-
Adjustable

table
Task Chair Desk

Lamp 0.216 29

39
Personal

Com-
puter

Mechanical
Keyboard Touchpad Headphone

Height-
Adjustable

table
Task Chair Floor

Lamp −0.253 38

40 Laptop
Multidevice
Bluetooth
Keyboard

Ergonomic
Mouse Headphone

Height-
Adjustable

table

Mid-Back
Office Chair

Floor
Lamp 0.496 21

41 Tablet
Multidevice
Bluetooth
Keyboard

Bluetooth
Wireless
Mouse

Headphone
Height-

Adjustable
table

High-Back
Office Chair
with Neck

Support

Room
Light −0.253 39

42 Tablet Mechanical
Keyboard

Bluetooth
Wireless
Mouse

Headphone Sitting
Desk

High-Back
Office Chair
with Neck

Support

Room
Light −0.221 36

43 Laptop Mechanical
Keyboard Touchpad Headphone Sitting

Desk
Mid-Back

Office Chair
Desk
Lamp −0.209 35

44 Laptop Mechanical
Keyboard

Bluetooth
Wireless
Mouse

Headphone Sitting
Desk

Mid-Back
Office Chair

Desk
Lamp 0.594 16
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Table A2. Cont.

Combination
Type of
Gadget

Type of
Keyboard

Type of
Mouse

Earpiece Desk Kind of Chair
Light

Device
Total Rank

45 Tablet Membrane
Keyboard

Ergonomic
Mouse Headset

Height-
Adjustable

table

Mid-Back
Office Chair

Floor
Lamp −0.454 44

46 Laptop Ergonomic
Keyboard Touchpad Headset

Height-
Adjustable

table

High-Back
Office Chair
with Neck

Support

Room
Light 0.009 33

47
Personal

Com-
puter

Multidevice
Bluetooth
Keyboard

USB
Wireless
mouse

Headset Sitting
Desk

High-Back
Office Chair
with Neck

Support

Desk
Lamp 0.865 4

48 Laptop Mechanical
Keyboard

Ergonomic
Mouse Earphones Sitting

Desk Task Chair Room
Light 0.144 31

49 Laptop Mechanical
Keyboard

USB
Wireless
mouse

Headset
Height-

Adjustable
table

High-Back
Office Chair
with Neck

Support

Room
Light 0.869 3

50 Tablet
Multidevice
Bluetooth
Keyboard

Touchpad Speaker
Height-

Adjustable
table

High-Back
Office Chair
with Neck

Support

Room
Light −1.139 50

51
Personal

Com-
puter

Multidevice
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Abstract: Grade retention is a common practice applied to academically struggling students within
the Portuguese context. Studies investigating the psychological experiences of grade-retained stu-
dents are still scarce. In addition, most studies tend to neglect the multilevel nature of the school
context. This study examines the effects of grade retention in grades 1–9 on Portuguese students’
psychosocial outcomes by the age of 15, using PISA 2018 data. Using a quasi-experimental design
through full matching, we reduced the bias between 1362 retained and 4189 promoted students in
relevant background variables. Results from the multilevel models showed that retained students, by
the age of 15, present lower task orientation and school belonging. In addition, we found that the
high retention rates negatively relate to students’ reading self-concept, task orientation, and school
valuing and that school retention rates moderate the relationship between students’ retention and
the psychosocial variables considered. Overall, these findings suggest detrimental effects of grade
retention and that grade retention also affects the promoted peers of retained students.

Keywords: grade retention; psychosocial outcomes; school retention composition; quasi-experimental
methods; multilevel modelling; PISA

1. Introduction

When students struggle to meet the academic expectancies or goals established for a
specific grade level, one option is to allow them more time by retaining them in the same
grade [1,2]. This type of response to deal with students’ heterogeneity, in terms of aca-
demic competencies, is one of the most discussed educational strategies [3]. Furthermore,
each country usually uses grade retention rates as a measure of educational quality and
equity [4–6].

Accompanying the long debate around grade retention effectiveness, most countries
decreased their retention rates during the last decade. However, in countries such as
Belgium, Luxembourg, Germany, Spain, and Portugal [6], grade retention is still a common
strategy used to deal with students’ low achievement [5,7–9]. This paper focuses on data
from Portugal, where grade retention rates are among the highest in the Organization for
Economic Co-operation and Development (OECD) countries. In these educational systems,
grade retention is believed to bring several benefits to struggling students, such as giving
them more time to develop and mature and to catch up on the learning materials [5,10,11].
In addition, retaining students in grades is believed to improve teacher effectiveness
by creating more homogenous classrooms, and the threat of being retained might boost
students’ motivation to work harder [7,10,12].

However, opponents of grade retention argue that grade retention harms students’
motivation, confidence, and sense of self-worth because, as they will go over the same
curriculum once more, they are deprived of intellectual challenges and meaningful learn-
ing [13]. Moreover, retained students are detached from their peer group and will face a
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new classroom of younger students, leading to a decreased perceived competence and a
sense of failure [10]. Finally, being retained brings extra economic and opportunity costs
for the educational system, students, and families [11,14].

Being retained could constitute a rather negative psychosocial experience for stu-
dents [15–17] and has been pointed out by children and adolescents as one of the most
stressful life events [15], affecting their motivation and self-confidence [10,13,17–19]. Nev-
ertheless, despite its relevance for educational success and adjustment, studies considering
the effects of grade retention on students’ psychosocial outcomes, such as self-concept,
motivation, or engagement, have received less attention from the research community [20].
In addition, as advised by other scholars, school context plays a crucial role in shaping
students’ self-beliefs and experiences [9]. In particular, school retention composition, i.e.,
the proportion of repeaters in a given school, was associated with academic and psychoso-
cial outcomes, namely, students’ peer relationships, self-concept, school belonging, and
enrolment in post-secondary education [21–24].

Therefore, this paper investigated whether Portuguese students with a history of grade
retention differ from their promoted same-age peers in psychosocial outcomes. Moreover,
we aimed to study whether these differences could also be exacerbated or not in schools
with a more significant proportion of retained students. For this study, we relied on
the available data from the Programme for International Study Assessment (PISA) 2018
regarding the Portuguese context.

1.1. Previous Research on the Effects of Grade Retention

Research on grade retention effectiveness has grown tremendously, especially since
2010 [20]. Recent meta-analyses and systematic reviews estimated an overall null effect of
grade retention [1,20,25]. However, these studies found that the impact of grade retention
is highly dependent on the context where it occurs (e.g., country, state, and educational
system), the timing of grade retention, the timing of follow-up (e.g., short-term studies vs.
long-term studies), and the variables observed (e.g., academic achievement vs. psychosocial
or school career) [20,25].

The existing studies considering psychosocial outcomes are far less conclusive than
those investigating academic achievement outcomes, suggesting positive, negative, or
nonsignificant effects [3,20,25]. These inconclusive findings could be attributed to the
broader nature of the term ‘psychosocial outcomes’, covering different variables that could
be differently affected by grade retention [20,22]. Additionally, short-term studies tend to
present more positive results [10,14,18,22,26,27].

1.1.1. Effects on Students’ Academic Self-Concept

Students’ academic self-concept, defined as students’ self-perception of competence
in specific academic-related domains (e.g., reading self-concept), plays a significant role
in school adjustment, achievement, and educational success [9]. To explain the effects
of grade retention on students’ academic self-concept, researchers have often referred
to the big-fish–little-pond effect [28]. This effect posits that students compare their own
school-related accomplishments with those of their classmates, and this frame of reference
act as the base for their self-concept development [9,28,29].

Based on this framework, one could expect that retained students would develop more
positive academic self-beliefs, at least during the retention year, because their frame of
reference would comprise their younger grade mates with less academic experience [9,29].
On the other hand, however, some scholars also claim that being retained jeopardises stu-
dents’ perception of competence because they may perceive that being retained constitutes
a personal failure that makes them less competent and capable [3,11].

Thus, the empirical evidence also shows mixed effects of grade retention. Longitudinal
studies assessing grade retention in primary [18] and lower secondary education [14,18,29–31]
found either positive effects on math and academic self-concept [14,29,30], or adverse effects
on language, math, and academic self-concept [18,31], during the retention year. Conversely,
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more adverse long-run findings emerged from cross-sectional studies investigating effects
in lower [26] and upper secondary education [17,22]. In contrast, longitudinal studies
generally revealed nonsignificant effects on students’ academic, language, and math self-
concept during lower and upper secondary education [26,29–32]. Positive long-run effects
were found in only one study using international PISA data [9].

1.1.2. Effects on Students’ Goal Orientations

Students’ motivation has received much attention from researchers as it is recog-
nised for its critical role in students’ academic behaviour and performance [33]. Students’
goal orientations have become one of the largest research fields in motivation and are
characterised by students’ reasons or purposes for engaging in certain achievement be-
haviours [34]. The PISA in 2018 assessed two kinds of these reasons, or orientations, to
engage in academic tasks: task orientations and self-enhancing ego orientations [35]. In
task orientation, students engage in a school-related task (e.g., a reading task) to develop
and acquire knowledge or master a new skill. On the other hand, when students pursue
a self-enhancing ego orientation, the aim is to demonstrate competence and outperform
others [35,36].

Considering the effects of grade retention on motivational outcomes in general, one
may expect, on the one hand, that grade retention acts as a ‘boost’ in students’ motivation
since they will finally experience success and will receive positive feedback from teach-
ers [10]. Additionally, students may view the retention year as a second chance to master
the learning content or even an opportunity for a fresh start [31,37].

Despite its relevance within the educational context, to our knowledge, studies inves-
tigating the effects of grade retention on students’ goal orientations are still scarce. The
existing studies mainly suggest that students with a retention history demonstrate less adap-
tive motivational profiles in lower secondary education, even before being retained [31],
and during the retention year and beyond [19].

1.1.3. Effects on Students’ Sense of School Belonging and Valuing

Apart from students’ individual motivation, their social exchanges within the school
context, particularly with their peers, teachers, and the broader school community, are
essential agents in shaping their motivation at school [38]. This social aspect of school
motivation is commonly known as students’ sense of school belonging [38–41]. Students’
sense of school belonging can be understood as students’ feelings of being accepted,
respected, valued, and supported by their peers and the broader school community [38–40].
In addition, these feelings of belonging are also associated with valuing school and school
success, the two components of students’ participation at school [39].

When students are retained in a grade, they lose their peer group. This experience of a
broken relationship can trigger feelings of isolation and alienation from school [10,21] due
to failure to satisfy the need to establish and, especially, to maintain stable relationships
with others [41,42]. In addition, grade retention is an explicit form of academic failure. This
stigma of failing a grade and not being good enough academically can make establishing
new and positive relationships in a new and unfamiliar peer group even harder [21]. These
feelings and experiences may thus lead to a greater sense of school disaffection and feelings
of being an outsider from school and not connected with the school community [10,21].

Empirical studies investigating the effects of grade retention on students’ sense of
belonging suggest that grade retention does not improve students’ sense of school belong-
ing. Longitudinal studies showed predominantly adverse effects in both primary [27]
and lower secondary education [43]. Cross-sectional studies revealed mainly adverse
effects of retention on school belonging [22], particularly those using international PISA
data [23,44]. To our knowledge, the effects of grade retention on students’ school valuing
as it is operationalised here are inexistent.
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1.2. School Retention Composition

Empirical studies recognising the importance of school context in studying grade
retention, although less common, have been growing during the last years, suggesting its
crucial role in moderating the relationship between individual grade retention and aca-
demic and psychosocial outcomes [12,21–24,32,45–47]. In addition, Van Canegem et al. [22]
posited that the context where grade retention occurs might be crucial to clarify divergent
findings from previous studies.

The number of retained students attending a particular school can impact students’
psychosocial outcomes in two ways. First, a direct effect of school retention composition is
expected through the so-called spillover effects of retained students on their non-retained
peers [22]. Spillover effects of grade retention have been less considered in grade retention
research, despite constituting a big concern for families and educators [20]. Retaining stu-
dents in a particular classroom may negatively affect the classroom climate and instruction
and, therefore, the learning of non-retained classmates [24,48].

Second, school retention composition may moderate the relationship between individ-
ual grade retention and students’ psychosocial outcomes. Accordingly, retained students
might present more negative behaviours and feelings of being stigmatised in schools with
low rates of grade retention. These feelings might, thus, exacerbate the impact of grade
retention on students’ self-concept and sense of belonging, for example [21–23,45].

The empirical studies that have addressed the impact of school retention composition
on students’ psychosocial factors showed that students from schools with many repeaters
tend to be more likely to misbehave at school have a lower number of friends, and lower
levels of academic self-concept and school belonging [21–23,45]. In addition, some stud-
ies showed more favourable results of grade retention in schools with higher retention
rates [21–23].

1.3. The Portuguese Context

The Portuguese school system, along with other southern European countries
(e.g., France, Italy, and Spain), offers a common core curriculum for all students until
9th grade, and grade retention is the primary strategy applied to deal with academically
struggling students and to promote homogeneity inside the classroom [7]. In Portugal,
24% of 15-year-old students have reported being retained at least once during their school
career, being largely above the OECD average of 11% [6]. These rates may reflect the
‘culture of retention’ mentioned in several studies, meaning that educators believe that
grade retention is beneficial for students over and above the recommendations of the
international educational community and even national legislation [5,8]. Currently, the
national legislation states that grade retention in Portugal should only be an ‘exceptional
measure’ when promoting the student to the next grade compromises the acquisition of
new learnings [49]. Thus, grade retention decision falls on schools and teachers who, except
for transition years, have the autonomy to define in which specific circumstances grade
retention will be applied.

Although it is a widespread practice in Portugal, studies using Portuguese data are
still scarce, especially in using adequate methodologies and considering variables beyond
student achievement [50,51]. To our knowledge, only a limited number of studies have
focused on the effects of grade retention on students’ psychosocial outcomes, such as
students’ self-concept and motivation. These studies showed predominantly adverse
effects [18,19,47].

1.4. The Present Study

In summary, the following considerations guided this study: (a) the findings that the
characteristics of each school system moderate the effects of grade retention; (b) the limited
number of empirical studies evaluating grade retention effects within the Portuguese
context (and to some extent considering other countries with a similar educational system);
(c) the mixed empirical evidence of the effects of grade retention on students’ psychosocial
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variables driven by the differential nature of each construct; and (d) the importance of
school retention composition in clarifying the relationship between grade retention and
academic outcomes.

Hence, we aimed to investigate the effects of grade retention on a group of psychosocial
variables. Specifically, using a large-scale assessment and applying a same-age comparison
approach, we examined (1) whether students who had experienced grade retention at least
once between grade 1 and grade 9 differed from their same-age promoted peers in reading
self-concept, goal orientations, and students’ sense of school belonging and valuing; and
(2) whether the nature of these effects can differ according to the proportion of retained
students attending a school, i.e., school retention composition.

2. Materials and Methods

2.1. Data and Participants

Starting in 2000, PISA became one of the largest and most prominent large-scale as-
sessment studies in education. Every three years, PISA assesses reading, math, and science
competencies acquired by 15-year-old students. In addition, PISA gathers information
regarding student and family background information and various psychosocial variables,
including academic self-concept, motivation, and school engagement.

This study used data from 5932 Portuguese students who participated in PISA 2018,
attending 276 schools. Since this study focused on grade retention effects, we excluded
students who had missing information (5%, n = 308) in the grade retention variable from
the data. Thus, further analyses were based on 1362 retained (24%) and 4262 promoted
students (Mage = 15.73, SDage = 0.29, 50% boys), attending between 7th and 11th grade.
PISA uses a two-stage process regarding the sampling procedure to obtain a representative
sample of students from each country and economy. First, schools are randomly selected
from a complete list of schools containing the student population of interest. Second, 35
15-year-old students from each school are randomly selected to fulfil the questionnaires [52].

2.2. Measures

In this study, we focused on PISA data considering students’ reading self-concept, goal
orientations, and school belonging and valuing. In addition, we used information regarding
students’ social background and school characteristics retrieved from students’ and school
principals’ questionnaires. All continuous measures were standardised to have a mean of 0
and a standard deviation of 1, and categorial measures were coded as dummy variables
to facilitate interpretation. Concerning the validity and reliability of the measures used,
internal consistency ranged from α = 0.74 to α = 0.88 (see Table 1), revealing acceptable
levels of reliability, as was also referred to in the PISA report [44].

Table 1. Means and standard deviations for retained and promoted students, internal consistency,
and correlations between the outcome variables.

Repeaters Non-Repeaters
Internal
Consistency

M SD M SD α 1 2 3 4 5

1. Reading self-concept −0.50 0.83 −0.16 0.83 0.74 -
2. Task orientation −0.33 0.99 0.11 0.93 0.83 0.25 *** -
3. Self-enhancing orientation −0.04 0.96 −0.06 1.00 0.87 0.06 *** 0.08 *** -
4. School belonging −0.02 0.97 0.17 0.97 0.80 0.13 *** 0.17 *** 0.10 *** -

5. School utility value 0.09 0.97 0.50 0.85 0.88 0.14 *** 0.32 *** 0.01 0.19 *** -

*** p < 0.001.

2.2.1. Grade Retention

In the PISA questionnaire, students were asked whether they had ever repeated a
grade in ISCED I, II, or III. This study considered grade retention responses regarding
ISCED I or II. In these variables, 0 means that a student never repeated a grade during
ISCED I or II, whereas 1 means that a student has repeated it at least once. In addition,
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school retention composition was derived from responses to grade retention in ISCED II
and III variables since many schools offer both these two levels of education and were
operationalised as the percentage of retained students in each school.

2.2.2. Reading Self-Concept

To assess academic self-concept in reading, students were asked on a 4-point scale
(strongly disagree to strongly agree) whether they perceive themselves as good readers,
whether they are able to understand complex texts, and whether they read fluently [53].

2.2.3. Goal Orientations

Students’ task orientations, or learning goals as mentioned by PISA [53] (p. 215),
were measured on a 5-point scale (not at all true of me to extremely true of me), asking to
what extent they have the goal of learning and master class-related materials. Likewise,
to assess self-enhancing orientations or attitudes toward competition, as referred to by
PISA [53] (p. 215), students answered three items on a 4-point scale (strongly disagree
to strongly agree), asking whether they enjoy working in competitive environments and
whether they have the goal of outperforming others.

2.2.4. School Belonging and Valuing

To assess their sense of school belonging, students answered six statements, such as ‘I
feel like an outsider (or left out of things) at school’ and ‘I feel like I belong at school’ [44]
(p. 130), on a 4-point scale (strongly disagree to strongly agree). Students also completed
three items to assess how much they value school. In these statements, students were asked
whether they agree (strongly disagree to strongly agree) that trying hard at school would
help them obtain a good job or help them be accepted into a good college [44].

2.2.5. Students’ Social Background and Competencies

We considered several individual background variables retrieved from the students’
questionnaire and the measurement of competencies that were related to grade
retention [9,14,50,54–57]. Specifically, we retrieved information considering students’ age,
gender, immigrant background, language spoken at home, index of economic, social,
and cultural status (derived from parents’ highest level of education, parents’ highest
occupational status, and home possessions), home educational resources (i.e., household
possessions and the number of books at home), and parents’ emotional support (self-report
measure where students where asked whether they feel supported by their parents) [53].
In addition, we considered students’ PISA scores in reading, math, and science.

2.2.6. School Context

We also integrated some school-related components as covariates considered in the
literature related to grade retention [24,54–57]. Specifically, we retrieved information
regarding school type (public vs. private) [53]. The proportion of participating students
attending public schools does not differ from the true proportion of Portuguese students
attending such schools (88% in both cases) [4]. In addition, school composition in terms of
the index of economic, social, and cultural status and immigrant background, obtained by
aggregating students’ responses, was also considered.

2.3. Data Analysis
2.3.1. Handling Missing Values

In most observational studies, participants often leave one or more questions unan-
swered. Researchers have been encouraged to deal with incomplete datasets in recent
years by applying imputation methods. In this study, we applied multiple imputations by
chained equations using the MICE package in R [58], generating five completed datasets
and allowing ten iterations. The proportion of missing values in the variables used in the
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analyses ranged from 0.1% to 10%. Subsequent analyses were conducted in each imputed
dataset and then aggregated [59].

2.3.2. Group Comparison Strategy

Applying an experimental methodology to estimate the causal effects of grade reten-
tion is not theoretically or ethically attainable, as students cannot be randomly retained
or promoted. Nevertheless, the literature on grade retention effects draws attention to the
importance of establishing comparability between the intervention (i.e., retained students)
and comparison (i.e., promoted students) groups [1,20]. Thus, propensity score match-
ing methods are often applied to reduce selection bias by achieving a balance between
treatment and comparison groups regarding background characteristics related to both
the treatment and the outcome [60,61]. These methods have also been widely used in
international studies, such as those using the PISA data [61]. We opted to apply the full
matching technique among the different matching methods, using the MatchIt package in
R [62]. The full matching technique is considered a more sophisticated and flexible match-
ing method and has the advantage of not discarding any observation (as does, for example,
the one-to-one nearest neighbour technique). Full matching forms a series of matched
sets (subclasses) containing at least one treated and one comparison subject [63]. After
creating these matched sets, each comparison individual receives a weight proportional
to the number of treatment individuals present in each set [62]. In subsequent outcome
analyses, these weights are introduced in weighted regression models [62]. Full matching
techniques are recognised to be efficient in maximising the similarities between treatment
and comparison individuals in each matched set [63] and have been successfully used
in grade retention effects research [31]. The final step of preparing comparison groups
for the outcome analysis was assessing the balance between treated and comparison sub-
jects across the covariates used [63]. This assessment was performed considering [62,63]
(a) standardised mean differences below 0.25; (b) variance ratios between 0 and 2; and
(c) graphical inspection. In this study, we include in the propensity score matching a
series of background characteristics and interaction terms, described in Section 2.2.5. The
selection of these variables was theoretically based, as mentioned previously.

2.3.3. Outcome Analysis

The effects of grade retention on psychosocial components were estimated using
multilevel models since students are nested within schools [9]. Thus, a series of hierarchical
linear models were computed for each outcome, considering four stages (Model 0 to Model
3). Model 0 or the ‘null model’ was estimated with no predictors to examine the amount
of variance in the outcomes that is explained by either student or school levels. Model
1 was estimated by entering students’ background variables, reading, math, and science
scores, school context variables, and grade retention variables. In Model 2, school retention
composition was added to the previous variables. Model 3 assessed the interaction between
grade retention and school retention composition. In estimating these models, we followed
Stuart’s [63] recommendations of combining matching and regression methods by including
in the regression models the predictors and controlling variables previously considered
in the matching procedures. We used weighted regression models, as already mentioned,
considering the weights obtained after matching. Finally, in every model, we additionally
checked for multicollinearity using the variance inflation factor (VIF). Using a threshold of
10 indicating a strong correlation between the independent variables, our results supported
its independence, with VIF values ranging between 1.02 and 4.84.

3. Results

3.1. Covariate Balance across Retained and Promoted Students

Before conducting the outcome analysis, we assessed whether the selection bias on
background variables was reduced through full matching. It is first worth mentioning that
we observed extreme weights in some comparison individuals, suggesting difficulties in
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finding suitable matching individuals for these observations [63]. Hence, we discarded the
observations with extreme weights above the 99th percentile (n = 73). Further analyses
were based on 1362 retained students and 4189 promoted students.

Results from the full matching revealed adequate balance. As shown in Figure 1,
the absolute standardised mean differences between retained and promoted students in
the background variables decreased considerably after matching, with all standardised
mean differences below 0.25. In critical, highly related to retention, background vari-
ables, such as students’ ESCS, the standardised mean differences were reduced to 0.01
standard deviations.

Figure 1. Absolute standardised mean differences between retained (n = 1362) and promoted students
(n = 4189) before and after full matching.

3.2. Effects of Grade Retention

This section presents the effects of grade retention on the outcome variables assessed.
Table 1 shows descriptive statistics in the outcome variables for the retained and promoted
groups and correlations between outcome variables.

To improve readability, in Table 2, we present only the results from Model 3, i.e., the
model testing both single effects of grade retention and school retention composition and
interaction effects between these variables. In the following sections, we briefly describe
the findings from the remaining models. Detailed information regarding coefficients from
Model 0 to Model 2 for each outcome variable can be found in Appendix A.

3.2.1. Effects of Grade Retention on Reading Self-Concept

The intraclass correlation coefficient (ICC) obtained from Model 0 (these coefficients
are only described in the text; calculations are possible from the tables in Appendix A)
suggests substantial variance between schools in reading self-concept (ICC = 0.20). Thus,
these results support the multilevel analysis. Considering the main effect of grade retention,
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the results were consistent across the three models; the relationship between grade retention
and reading self-concept was nonsignificant. Conversely, Model 3 revealed a negative
relationship between school retention composition and reading self-concept (b = −0.07,
p < 0.05), suggesting that students in schools with a larger proportion of repeaters tend to
feel less competent in reading.

Table 2. Multilevel unstandardised parameter estimates from Model 3 for the outcomes assessed.

Reading
Self-Concept

Task
Orientation

Self-Enhancing
Orientation

School
Belonging

School Utility
Value

Intercept −0.10 (0.08) 0.12 (0.10) −0.05 (0.10) 0.45 (0.10) *** 0.49 (0.10) ***
Student level
Retention 0.01 (0.03) −0.16 (0.03) *** −0.07 (0.03) −0.12 (0.03) *** −0.08 (0.03) *
Age 0.01 (0.01) 0.02 (0.01) 0.01 (0.01) −0.03 (0.01) ** −0.06 (0.01) ***
Male −0.06 (0.02) * −0.21 (0.03) *** 0.42 (0.03) *** 0.20 (0.03) *** −0.16 (0.03) ***
ESCS a 0.08 (0.01) *** 0.02 (0.02) 0.02 (0.02) 0.06 (0.02) *** 0.02 (0.02)
Immigration status 0.03 (0.04) 0.20 (0.05) *** −0.14 (0.06) * −0.18 (0.05) ** 0.09 (0.05)
Home language −0.26 (0.06) *** 0.05 (0.07) −0.17 (0.07) * 0.01 (0.07) 0.06 (0.07)
HEDRES b 0.10 (0.01) *** 0.16 (0.01) *** 0.04 (0.02) * 0.09 (0.01) *** 0.11 (0.01) ***
EMOSUPP c 0.07 (0.01) *** 0.21 (0.01) *** 0.11 (0.01) *** 0.23 (0.01) *** 0.22 (0.01) ***
Reading score 0.37 (0.03) *** −0.10 (0.04) ** −0.14 (0.04) *** 0.10 (0.03) ** 0.24 (0.03) ***
Math score −0.31 (0.03) *** −0.07 (0.04) −0.21 (0.04) *** −0.30 (0.03) *** 0.03 (0.03)
Science score 0.12 (0.03) *** 0.20 (0.04) *** 0.34 (0.04) *** 0.29 (0.04) *** −0.10 (0.04) **
School level
Retention
composition −0.07 (0.03) * −0.13 (0.04) *** −0.01 (0.03) −0.05 (0.03) −0.12 (0.03) ***

Public school 0.11 (0.07) −0.07 (0.08) −0.01 (0.08) −0.32 (0.08) *** −0.03 (0.07)
School ESCS a

composition −0.04 (0.03) −0.04 (0.03) −0.01 (0.03) 0.02 (0.03) 0.01 (0.03)

School immigrant
composition −0.01 (0.02) 0.01 (0.02) −0.01 (0.02) 0.02 (0.02) 0.01 (0.02)

Retention X
retention
composition

0.08 (0.02) *** 0.13 (0.03) *** 0.03 (0.03) 0.09 (0.03) ** 0.14 (0.03) ***

Between school
variance 0.08 (0.28) 0.10 (0.32) 0.10 (0.31) 0.10 (0.32) 0.09 (0.30)

Within school
variance 0.31 (0.56) 0.47 (0.68) 0.51 (0.72) 0.43 (0.65) 0.43 (0.66)

R2 0.21 0.20 0.12 0.25 0.25

Note: Standard errors are in parenthesis. a Index of economic, social, and cultural background; b Home educational
resources; c Parental emotional support. * p < 0.05, ** p < 0.01, *** p < 0.001.

In addition, the results showed a combined effect of grade retention and school
retention composition (b = 0.08, p < 0.001) on this outcome, revealing that the higher
proportion of repeaters in school attenuates the effects of grade retention on students’
reading self-concept. Figure 2a illustrates the nature of this interaction effect, showing that
in schools with a high number of repeaters, repeaters tend to present a higher perception of
reading competence than promoted students.

3.2.2. Effects of Grade Retention on Goal Orientations

Considering students’ task orientation and self-enhancing orientation, the ICCs from
Model 0 revealed that 19% and 16% of the variance in students’ goal orientations is at-
tributable to schools. The results from all models showed that retention is related to lower
levels of task orientation (b = −0.12, p < 0.001; b = −0.11, p < 0.001; b = −0.16, p < 0.001;
Models 1 to 3, respectively). Considering the effects of school retention composition, we
found an effect of this variable only in Model 3 (b = −0.13, p < 0.001) when the interaction
term was entered. The moderating effect of school retention composition in the relationship
between individual retention and task orientation (b = 0.13, p < 0.001) showed that, on
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the one hand, grade retention affects students’ task orientation less when they attend a
school with a higher number of retained students. On the other hand, an inspection of
this interaction considering retained and non-retained students showed that for retained
students, being in a school with high retention rates does not affect or even slightly improve
their task orientation and, for promoted students, being part of such a school negatively
affects their task orientation (see Figure 2b).

 

Figure 2. Graphical representation of the interaction effect between grade retention and school
retention composition that resulted from multilevel hierarchical models (Model 3). Note. (a) Reading
self-concept; (b) task orientation; (c) school belonging; (d) school utility value.

3.2.3. Effects of Grade Retention on School Belonging and Valuing

For school belonging and utility value, the ICCs again showed substantial variability
between schools in these components (ICC = 0.23 and ICC = 0.18, respectively). The
results for school belonging showed in both models that grade retention is related to
lower feelings of school belonging (b = −0.09, p = 0.004, for Models 1 and 2; b = −0.12,
p < 0.001, Model 3). In addition, consistent with the previous results, individual retention
was found to be less detrimental to students’ sense of belonging when schools present
many repeaters (b = 0.09, p = 0.001). Moreover, promoted students attending a school with
a high rate of retained students present lower sense of school belonging (see Figure 2c). For
students’ sense of school utility value, this component was only affected by grade retention
and school retention composition when the interaction term was considered (individual
retention: b = −0.03, p = 0.324, Model 1; −0.03, p = 0.415, Model 2; b = −0.08, p = 0.011,
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Model 3; retention composition: b = −0.12, p < 0.001). Again, school retention composition
was found to moderate the effects of individual retention (b = 0.14, p < 0.001), showing
that grade retention rates at the school level tend to attenuate the negative relationship
between grade retention and school utility value. Moreover, in line with previous findings,
promoted students attending a school with a high rate of retained students present lower
sense of school utility value (see Figure 2d).

4. Discussion

In Portugal, grade retention is still a prevalent practice applied to academically strug-
gling students, irrespective of being considered an ‘exceptional measure’. Therefore, based
on data from PISA 2018, we aimed to explore the effects of grade retention on students’
reading self-concept, goal orientations, and school belonging and valuing by employing
methods that consider several background variables related to grade retention. The use of
full matching [63] and the available data on several individual and contextual variables
allowed us to reduce the differences between promoted and retained students and to
estimate more rigorous effects of grade retention by disentangling the impact of potential
confounders, as previously recommended [1,10,25].

4.1. Effects of Grade Retention and School Retention Composition on Psychosocial Outcomes

In this study, we found that retained students, by the age of 15, are less oriented to
master academic-related tasks and have a lower sense of school belonging and valuing.
These results are in line with previous studies, suggesting a detrimental effect of grade
retention on motivational variables and school belonging [17–19,22,23,26,44]. Although
the cross-sectional nature of this study limits our potential to make causal statements, our
findings, together with the previous longitudinal and retrospective studies, suggest that
retained students could engage in a negative cascade and that grade retention could leave
an irreversible mark on students’ motivation and engagement [15,16]. We additionally
have explored the effects of repeating more than once by conducting separate analyses
for students retained only once (n = 778) and students retained at least twice (n= 584).
The analyses considering students retained only once revealed similar findings for all the
outcomes. On the other hand, repeating more than once had positive effects on academic
self-concept, negligible effects on task orientation and negative effects on students’ self-
enhancing orientation. The effects of school retention composition remained unaltered.
Detailed results of these analyses are available on request from the first author.

These results are supported by the social goals framework, e.g., [42], stressing that
students are most likely to engage in a context that provides opportunities to meet the
social goal of establishing personal relationships with teachers and peers. Thus, in the case
of retained students, by losing their reference peer group and friends, they could experience
feelings of not being accepted, respected, or valued within their school community. In
addition, students’ motivation to learn is also affected by the fulfilment of social goals [42].
In this study, this is visible in the low levels of task orientation and school utility value
presented by retained students, suggesting that these students are less oriented to develop
learning task-related skills and gradually devaluate school learning.

Regarding students’ reading self-concept, our results seem to unravel a more complex
picture than individual grade retention effects alone. For this variable, we have found
a more substantial effect of school retention composition over and above the impact of
individual retention on students’ perception of competence. These findings could also be
interpreted in light of the big-fish–little-pound effect [28], which posits the school context’s
prevalence in shaping students’ self-concept.

Indeed, one of the most notable findings of this study is the impact that school retention
composition exerts on students’ self-concept, motivation, and engagement. Overall, the
larger the share of retained students in a school, the lower the self-perception of competence
in reading, task orientation, and sense of school valuing. In addition, the interaction effect
between individual retention and school retention composition suggests that the retention
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rates do not affect students equally. In the case of our study, non-retained students were
those that presented more negative outcomes by attending a school with a large proportion
of repeaters. Thus, the adverse effects of grade retention also have significant implications
for classmates of retained students and the broader school community, supporting previous
findings [21,22,45,48,64].

These findings seem to reflect one of the major concerns of educators and parents—that
sharing a classroom with repeaters by disrupting classroom instruction negatively affects
the academic outcomes of their non-retained peers [65]. Thus, interventions, such as ability
grouping, may sound attractive to ensure non-retained students’ academic success. How-
ever, as previous studies showed, educational systems that preconise tracking and ability
grouping in classes present the most detrimental effects of grade retention on students’ de-
velopment [6,20]. Moreover, retention rates and individual retention are related to students’
background and achievement, meaning that schools with a large proportion of repeaters are
most often attended by socially disadvantaged and low-achieving students [5,24,65], and
these are simultaneously the characteristics that put students in a more vulnerable position
to being retained [50,54,56]. Therefore, the most vulnerable students are, simultaneously,
more likely to be retained and to share a class/school with many repeaters [48], resulting
in greater inequalities among these students [24]. Here, tracking and ability grouping
will only exacerbate this effect and, consequently, student disparities. Finally, at a macro
level, the PISA 2018 data revealed that countries and economies presenting higher grade
retention rates generally showed lower levels of reading performance and lower levels of
equity in education [6].

4.2. Limitations and Future Directions

The contributions of the findings from this study are not without their limitations.
First, we must mention the cross-sectional and retrospective nature of the presented data
that prevents us from investigating developmental trajectories regarding students’ aca-
demic self-concept, goal orientations, sense of belonging and valuing, and establishing
causal relationships. In the case of grade retention research considering Portuguese data,
longitudinal studies regarding grade retention effectiveness would be very important given
the limited number of studies within this context and the high retention rates. Further inves-
tigations assessing Portuguese retained students’ developmental trajectories of academic
and psychosocial aspects are needed to clarify the effectiveness of this practice.

Second, and linked with the previous limitation, it was impossible to disentangle
which grade students were retained considering the data used in this study. Thus, we could
not estimate the potential long-term effects of grade retention more precisely. Considering
the specific grade when students were retained is important not only from a developmental
perspective but also due to findings from previous studies, where grade retention effects
differed according to the grade where they were retained, e.g., [66].

Although some studies do not support the claim that repeating early or later grades
produce differential effects on outcomes, from a developmental perspective, it would be
important to consider and provide such information when estimating grade retention effects.

Third, concerning the moderating effect of school retention composition, our opera-
tionalisation of this variable is limited because only a small number of students from each
school participated in the PISA assessment, and non-identification of the participating
schools prevents us from obtaining school retention rates from official records. Based on
this, one should interpret our findings regarding school retention composition with caution.
Given its notable contribution, we encourage researchers to consider this vital variable in
future studies assessing grade retention effects.

Fourth, and finally, we assumed the broad definition of grade retention, considering it
as a single and universal treatment. Additional interventions coupled with grade retention
during the retention year and beyond, such as additional support and educational services
provided to retained students, were not considered. Past research showed that positive
effects could emerge when retention is coupled with other treatment sources [20]. Moreover,
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we did not investigate the potential moderating effects of students’ background charac-
teristics. Some researchers suggest that students from certain subgroups or presenting
specific features might benefit from grade retention [20,54]. Although these aspects were
beyond the scope of this study, we encourage researchers to collect information about
‘what happens’ during the retention year and test the effects of grade retention according
to some students’ characteristics in future studies. These two considerations will be very
informative either to research or to practice.

5. Conclusions

The findings of this study suggest that grade retention is not an effective practice.
Specifically, our results indicate that grade retention is related to lower levels of motivation
and engagement, two valuable conditions for school success. Moreover, it was reported
that grade retention affects retained students and could also be detrimental to their peers
attending the same school.

Based on our findings, we cannot support the use of grade retention as an effective
intervention for struggling students. Instead, we first recommend early identification
of at-risk students, monitoring their academic and psychosocial development, and pro-
viding additional support to avoid grade retention. Valbuena et al. [25] listed numerous
evidence-based and cost-effective policies, practices, and interventions that are alternatives
to retention, such as tutoring, summer schools, and multi-age grouping. Likewise, students’
academic competencies and psychosocial development should also be considered when
deciding to retain a student, not only school marks. Furthermore, in the case of retaining a
student, both these competencies should be monitored and supported equally, ensuring
that the ‘second chance’ given to the students will not be harmful to their academic and
psychosocial growth. To the broader school community, we recommend monitoring and
reducing school retention rates since they affect the whole student community. At last, we
advise educators and policymakers to continuously consider the psychosocial components
of learning when debating the effectiveness of grade retention and its related policies
and norms.
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Appendix A

Table A1. Multilevel unstandardised parameter estimates for reading self-concept.

Model 0 Model 1 Model 2 Model 3

Intercept −0.48 (0.02) *** −0.11 (0.08) −0.11 (0.08) −0.10 (0.08)
Student level
Retention 0.03 (0.02) 0.04 (0.03) 0.01 (0.03)
Age 0.01 (0.01) 0.01 (0.01) 0.01 (0.01)
Male −0.06 (0.02) ** −0.06 (0.02) * −0.06 (0.02) *
ESCS a 0.07 (0.01) *** 0.07 (0.01) *** 0.08 (0.01) ***
Immigration
status 0.02 (0.04) 0.02 (0.04) 0.03 (0.04)

Home language −0.24 (0.06) *** −0.24 (0.06) *** −0.26 (0.06) ***
HEDRES b 0.10 (0.01) *** 0.10 (0.01) *** 0.10 (0.01) ***
EMOSUPP c 0.06 (0.01) *** 0.06 (0.01) *** 0.07 (0.01) ***
Reading score 0.36 (0.03) *** 0.36 (0.03) *** 0.37 (0.03) ***
Math score −0.31 (0.03) *** −0.31 (0.03) *** −0.31 (0.03) ***
Science score 0.12 (0.03) *** 0.13 (0.03) *** 0.12 (0.03) ***
School level
Retention
composition −0.01 (0.02) −0.07 (0.03) *

Public school 0.10 (0.07) 0.11 (0.07) 0.11 (0.07)
School ESCS a

composition −0.03 (0.02) −0.04 (0.03) −0.04 (0.03)

School
immigrant
composition

−0.01 (0.02) −0.01 (0.02) −0.01 (0.02)

Retention X
retention
composition

0.08 (0.02) ***

Between school
variance 0.09 (0.29) 0.08 (0.28) 0.08 (0.28) 0.08 (0.28)

Within school
variance 0.34 (0.59) 0.31 (0.56) 0.31 (0.56) 0.31 (0.56)

R2 0.29 0.20 0.20 0.21

Note: Standard errors are in parenthesis. a Index of economic, social, and cultural background; b Home educational
resources; c Parental emotional support. Standard errors are in parenthesis. * p < 0.05, ** p < 0.01, *** p < 0.001.

Table A2. Multilevel unstandardised parameter estimates for task orientation.

Model 0 Model 1 Model 2 Model 3

Intercept −0.18 (0.03) *** 0.11 (0.10) 0.11 (0.10) 0.12 (0.10)
Student level
Retention −0.12 (0.03) *** −0.11 (0.03) *** −0.16 (0.03) ***
Age 0.03 (0.01) 0.02 (0.01) 0.02 (0.01)
Male −0.22 (0.03) *** −0.22 (0.03) *** −0.21 (0.03) ***
ESCS a 0.02 (0.02) 0.02 (0.02) 0.02 (0.02)
Immigration
status 0.18 (0.05) ** 0.18 (0.05) *** 0.20 (0.05) ***

Home language 0.07 (0.07) 0.07 (0.07) 0.05 (0.07)
HEDRES b 0.16 (0.01) *** 0.16 (0.01) *** 0.16 (0.01) ***
EMOSUPP c 0.20 (0.01) *** 0.20 (0.01) *** 0.21 (0.01) ***
Reading score −0.12 (0.04) *** −0.11 (0.04) *** −0.10 (0.04) **
Math score −0.06 (0.04) −0.06 (0.04) −0.07 (0.04)
Science score 0.20 (0.04) *** 0.20 (0.04) *** 0.20 (0.04) ***
School level
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Table A2. Cont.

Model 0 Model 1 Model 2 Model 3

Retention
composition −0.04 (0.02) −0.13 (0.04) ***

Public school −0.09 (0.08) −0.08 (0.08) −0.07 (0.08)
School ESCS a

composition 0.01 (0.03) −0.03 (0.03) −0.04 (0.03)

School
immigrant
composition

−0.01 (0.02) 0.01 (0.02) 0.01 (0.02)

Retention X
retention
composition

0.13 (0.03) ***

Between school
variance 0.12 (0.35) 0.10 (0.32) 0.10 (0.32) 0.10 (0.32)

Within school
variance 0.52 (0.72) 0.47 (0.68) 0.47 (0.68) 0.47 (0.68)

R2 0.19 0.17 0.18 0.20

Note: Standard errors are in parenthesis. a Index of economic, social, and cultural background; b Home educational
resources; c Parental emotional support. Standard errors are in parenthesis. ** p < 0.01, *** p < 0.001.

Table A3. Multilevel unstandardised parameter estimates for self-enhancing orientation.

Model 0 Model 1 Model 2 Model 3

Intercept −0.03 (0.03) −0.06 (0.10) −0.06 (0.10) −0.05 (0.10)
Student level
Retention −0.05 (0.03) −0.05 (0.03) −0.07 (0.03)
Age 0.02 (0.01) 0.02 (0.01) 0.01 (0.01)
Male 0.42 (0.03) *** 0.42 (0.03) *** 0.42 (0.03) ***
ESCS a 0.02 (0.02) 0.02 (0.02) 0.02 (0.02)
Immigration
status −0.14 (0.06) * −0.14 (0.06) * −0.14 (0.06) *

Home language −0.16 (0.07) * −0.16 (0.07) * −0.17 (0.07) *
HEDRES b 0.04 (0.02) * 0.04 (0.02) * 0.04 (0.02) *
EMOSUPP c 0.11 (0.01) *** 0.11 (0.01) *** 0.11 (0.01) ***
Reading score −0.15 (0.04) *** −0.15 (0.04) *** −0.14 (0.04) ***
Math score −0.21 (0.04) *** −0.21 (0.04) *** −0.21 (0.04) ***
Science score 0.34 (0.04) *** 0.34 (0.04) *** 0.34 (0.04) ***
School level
Retention
composition −0.01 (0.03) −0.01 (0.03)

Public school −0.01 (0.08) −0.01 (0.08) −0.01 (0.08)
School ESCS a

composition −0.01 (0.03) −0.01 (0.03) −0.01 (0.03)

School
immigrant
composition

−0.01 (0.02) −0.01 (0.02) −0.01 (0.02)

Retention X
retention
composition

0.03 (0.03)

Between school
variance 0.11 (0.33) 0.10 (0.31) 0.10 (0.31) 0.10 (0.31)

Within school
variance 0.54 (0.74) 0.51 (0.72) 0.51 (0.72) 0.51 (0.72)

R2 0.24 0.12 0.12 0.12

Note: Standard errors are in parenthesis. a Index of economic, social, and cultural background; b Home educational
resources; c Parental emotional support. Standard errors are in parenthesis. * p < 0.05, *** p < 0.001.
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Table A4. Multilevel unstandardised parameter estimates for school belonging.

Model 0 Model 1 Model 2 Model 3

Intercept 0.08 (0.03) ** 0.44 (0.10) *** 0.44 (0.10) *** 0.45 (0.10) ***
Student level
Retention −0.09 (0.03) ** −0.09 (0.03) ** −0.12 (0.03) ***
Age −0.03 (0.01) * −0.03 (0.01) * −0.03 (0.01) **
Male 0.20 (0.03) *** 0.20 (0.03) *** 0.20 (0.03) ***
ESCS a 0.06 (0.02) *** 0.06 (0.02) *** 0.06 (0.02) ***
Immigration
status −0.19 (0.05) *** −0.19 (0.05) *** −0.18 (0.05) **

Home language 0.03 (0.07) 0.03 (0.07) 0.01 (0.07)
HEDRES b 0.09 (0.01) *** 0.09 (0.01) *** 0.09 (0.01) ***
EMOSUPP c 0.22 (0.01) *** 0.22 (0.01) *** 0.23 (0.01) ***
Reading score 0.09 (0.03) ** 0.08 (0.03) * 0.10 (0.03) **
Math score −0.30 (0.03) *** −0.30 (0.03) *** −0.30 (0.03) ***
Science score 0.29 (0.04) *** 0.29 (0.04) *** 0.29 (0.04) ***
School level
Retention
composition 0.01 (0.03) −0.05 (0.03)

Public school −0.32 (0.07) *** −0.32 (0.07) *** −0.32 (0.08) ***
School ESCS a

composition 0.02 (0.03) 0.03 (0.03) 0.02 (0.03)

School
immigrant
composition

0.02 (0.02) 0.02 (0.02) 0.02 (0.02)

Retention X
retention
composition

0.09 (0.03) **

Between school
variance 0.14 (0.38) 0.10 (0.32) 0.10 (0.32) 0.10 (0.32)

Within school
variance 0.47 (0.69) 0.43 (0.65) 0.43 (0.65) 0.43 (0.65)

R2 0.23 0.22 0.22 0.25

Note: Standard errors are in parenthesis. a Index of economic, social, and cultural background; b Home educational
resources; c Parental emotional support. Standard errors are in parenthesis. * p < 0.05, ** p < 0.01, *** p < 0.001.

Table A5. Multilevel unstandardised parameter estimates for school utility value.

Model 0 Model 1 Model 2 Model 3

Intercept 0.20 (0.03) *** 0.47 (0.10) *** 0.47 (0.10) *** 0.49 (0.10) ***
Student level
Retention −0.03 (0.03) −0.03 (0.03) −0.08 (0.03) *
Age −0.06 (0.01) *** −0.06 (0.01) *** −0.06 (0.01) ***
Male −0.16 (0.03) *** −0.16 (0.03) *** −0.16 (0.03) ***
ESCS a 0.02 (0.02) 0.02 (0.02) 0.02 (0.02)
Immigration
status 0.07 (0.05) 0.07 (0.05) 0.09 (0.05)

Home language 0.08 (0.07) 0.08 (0.07) 0.06 (0.07)
HEDRES b 0.11 (0.01) *** 0.11 (0.01) *** 0.11 (0.01) ***
EMOSUPP c 0.22 (0.01) *** 0.22 (0.01) *** 0.22 (0.01) ***
Reading score 0.22 (0.03) *** 0.22 (0.03) *** 0.24 (0.03) ***
Math score 0.03 (0.03) 0.03 (0.03) 0.03 (0.03)
Science score −0.10 (0.04) * −0.10 (0.04) ** −0.10 (0.04) **
School level
Retention
composition −0.03 (0.03) −0.12 (0.03) ***

Public school −0.05 (0.07) −0.04 (0.07) −0.03 (0.07)
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Table A5. Cont.

Model 0 Model 1 Model 2 Model 3

School ESCS a

composition 0.04 (0.03) 0.02 (0.03) 0.01 (0.03)

School
immigrant
composition

0.01 (0.02) 0.01 (0.02) 0.01 (0.02)

Retention X
retention
composition

0.14 (0.03) ***

Between school
variance 0.11 (0.33) 0.09 (0.30) 0.09 (0.30) 0.09 (0.30)

Within school
variance 0.49 (0.70) 0.43 (0.66) 0.43 (0.66) 0.43 (0.66)

R2 0.25 0.23 0.23 0.25

Note: Standard errors are in parenthesis. a Index of economic, social, and cultural background; b Home educational
resources; c Parental emotional support. Standard errors are in parenthesis. * p < 0.05, ** p < 0.01, *** p < 0.001.
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Abstract: Self-regulation is relevant to understanding the teaching–learning process; however, few
studies have focused on teachers’ self-regulatory processes. The aim of this study was to characterize
and analyze the relationship between teachers’ and students’ self-regulation. The design was cross-
sectional and correlational. The sample consisted of 1481 participants (students n = 1123 and teachers
n = 358) from 25 secondary schools in 17 cities of the Biobío region of Chile. In students, self-regulatory
strategies were found to be deployed only half of the time; women were more self-regulated, and
there was no difference in the levels of self-regulation according to grade. Teachers, it was found,
almost always self-regulate their teaching, and the variables that influence their self-regulation are
motivation, gender, and age, explaining between 25% and 28% of the variance. Positive and small
correlations were evidenced between teacher role disposition with learning performance (rho = 0.10,
p < 0.05) and teacher role self-evaluation with both learning performance and self-evaluation of
learning in their students (rho = 0.12, p < 0.05). This study provides relevant evidence and proposes
changes that could have a positive impact on teacher training and improve current teaching–learning
practices in Chile, which would contribute to the quality of education.

Keywords: teacher self-regulation; student self-regulation; secondary education; quantitative study

1. Introduction

Available evidence related to factors that impact academic success highlights the theory
of self-regulated learning as a central element to understanding the different performance
trajectories during the school stage [1,2]. It has even been shown that self-regulatory skills
predict academic success when controlling for intelligence [3].

Particularly, the level of self-regulation of students in secondary education has become
a central focus of attention since its relevance for successful academic performance has been
confirmed [1,4]. It empowers students for the demands of higher education [5,6], it provides
students with the fundamental competencies for lifelong learning [7], and it develops the
ability to overcome learning difficulties arising from an unfavorable environment [8].

1.1. Background on Self-Regulation of Learning in Schools

SRL is defined as self-generated and student-directed thoughts, emotions, and be-
haviors that are cyclically adapted to achieve academic and personal goals [9]. SRL is
an active, recurrent, critical, and reflective process, where students approach tasks in a
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purposeful, strategic, and self-directed style, which contributes to the individual’s sense of
self-determined learning [10].

Although it is possible to identify different models of self-regulation, they share certain
components and coincide in understanding SRL as a cyclical process which involves macro-
and micro-phases in its development, highlighting three main phases: the first phase of
disposition where the task is analyzed, the study is strategically planned, and motivational
beliefs are deployed; a second phase of performance where the student performs the task
and monitors and adjusts his strategies if necessary; and, finally, the evaluation phase where
the student performs a self-evaluation of his results regulating and adapting strategies for
next performances [11].

It has been widely demonstrated that self-regulated students achieve better academic
performance [12–16], have better self-efficacy beliefs for the task [17] and intrinsic value
motivational strategies [18], and demonstrate a goal-oriented approach to learning [19].
Self-regulated students are able to set goals proactively, monitor their learning intentionally,
use study strategies effectively, respond to personal feedback adaptively, and reach goals
more quickly, and they are also more motivated to maintain their efforts to learn [20]. In
addition, research has shown that self-regulated learning also has positive effects on other
variables, decreases academic stress, increases subjective well-being [21], and decreases
behavioral problems [3].

Conversely, low self-regulation leads to unsatisfactory outcomes such as academic
failure, e.g., repeating a course or achieving low final grades [22], failure to achieve the
established learning demands of school [23], and making inexact self-assessments of per-
formance that are consequently unlikely to be modified [24]. In this sense, it is of concern
that secondary school students show inadequate levels of self-regulation [23]. Therefore,
this metacognitive competence is seen as a key and determining factor for improving
performance at the secondary-school academic level [2].

1.2. From Self-Regulation of Learning to Teacher Self-Regulation

Although there is empirical evidence focused on students’ self-regulated learning,
few studies have focused on teachers’ self-regulatory processes considering that it is a
central actor of the context and learning dynamics that happen in classrooms [25,26]. In
this sense, specifically, the available research has focused on the epistemological beliefs
that teachers have about SRL [27,28], knowledge about this competency [29], self-efficacy
to instruct SRL in the classroom [30], teachers’ beliefs about feedback practices in relation
to self-regulation [31], assessment practices that help improve self-regulation [32], teachers’
practices in specific disciplines or subjects [33], the potentiality of teachers’ instruction
in self-regulation [34], and direct or indirect instructional practices of teachers to drive
the improvement of their students’ self-regulation [35]. The emphasis of existing studies
involving teachers has been on the different variables associated with promoting or fos-
tering self-regulation in students and not on the level of self-regulation of the teachers
themselves [35,36], and to a lesser extent on whether their level of self-regulation relates to
the self-regulation of their students.

1.3. Self-Regulated Teachers

Just as self-regulation helps students take responsibility for their own learning, it can
also be expected to help teachers in their own professional development. Teachers have to
constantly deploy many strategies to achieve teaching goals [37].

Teacher self-regulation (TSR) refers to the teacher’s own self-regulated strategies
executed in the teaching environment to achieve the set pedagogical objectives [38]. Con-
sequently, teacher self-regulation can be seen as an active process where teachers direct
and maintain their metacognition, motivation, and strategies for effective instruction. This
definition is consistent with Zimmerman’s theoretical model of self-regulation of three
cyclical moments corresponding to disposition, performance, and self-reflection [9]. That
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is, for each teaching session, the teacher plans his class, executes the teaching–learning
process, and concludes with an evaluation of his teaching [37].

In the disposition phase, which includes processes necessary for the preparation of
the action, teachers establish specific objectives to be achieved by the end of a class. Based
on the objectives and considering the nature of the content, the characteristics of students,
and the available resources, teachers select the appropriate instructional methods. Teachers
need to apply many strategies to achieve the pedagogical objectives and, therefore, they
need to self-regulate their teaching and maintain high levels of professional motivation [39].

Self-regulated teachers evaluate the effectiveness of their instruction based on com-
parison to their previous performances, student feedback, and whether or not the goals
set at the beginning of the class were achieved. As a result of these evaluation processes,
they develop behavioral, cognitive, and affective responses that will influence future ac-
tion, planning, and execution processes in a cyclical manner. The literature describes that
effective teachers are those who achieve self-regulation processes of their teaching, which
can stimulate their beliefs to select appropriate actions that lead to the successful execution
of their tasks and professional performance [37]. Thus, a self-regulated teacher is aware of
why, when, where, and how pedagogical knowledge and skills can be learned and applied
in the classroom. Teachers also have a strong sense of personal responsibility for their
teaching; they exercise metacognitive control of continuous reflection on their pedagogical
practices and the effort deployed to meet challenges [40]. Self-regulated teachers exhibit
adequate functioning in the teaching exercise, and they build knowledge before and after
the teaching session through cyclical self-regulatory processes that allow them to improve
with each class [37].

1.4. The Present Study

Undoubtedly, promoting an autonomous learning model requires a corresponding
teaching model, which consequently necessitates appropriate teachers of cognitive and
meta-cognitive strategies in the service of teaching. Undoubtedly, promotion an au-
tonomous learning model requires a corresponding teaching model, therefore, teachers
are required to apply cognitive and metacognitive strategies during teaching [41]. First,
teachers must be self-regulated, and then they need to learn how to effectively teach their
students to self-regulate their study and learning processes [42].

Although self-regulation has been highlighted as an important part of a teacher’s role
in the school experience [43], the self-regulatory processes of teachers, and whether these are
related to the regulatory processes of their students, are still unknown. In general, evidence
on secondary-school teachers’ self-regulation has been investigated from a qualitative
approach [44], and in the case of quantitative studies, these have focused on adding
elements for understanding self-regulatory factors that help explain variability in students’
performance [45]. For example: the relationship between teachers’ reflective practices, their
self-regulation, and their teaching experience has been examined [46]; teachers’ emotional
regulation while teaching has been studied from their students’ perceptions [47]; and the
interrelationship between teacher self-regulation and teachers’ knowledge for teaching has
been explored [40]; however, a study examining teachers’ self-regulation and their students’
self-regulation has not been found. Although it has been argued that the construction
of self-regulation includes steps, processes, and components that integrate and interact
with each other, providing positive learning outcomes [48], there is little evidence of the
interaction specifying relationships in teacher–student self-regulatory processes [49]. It
is noted that this approach to the phenomenon is limited; therefore, studying how the
learning process is related to the teaching process from the perspective of self-regulation
has become a central concern in formal instructional situations [50]. Additionally, it is
important to specify sociodemographic characteristics for an adequate inference of results.

Due to the background presented, this study aimed to respond to the theoretical and
empirical gaps regarding teacher and student self-regulation, considering the importance
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of these variables on the success of students’ academic performance, in particular given that
few investigations have included both participants. The specific research questions were:

RQ1. Are there differences in the stages of self-regulation of learning in students according
to gender and grade level?

RQ2. Is there an association between teacher motivation and sociodemographic variables
on teacher self-regulation phases?

RQ3. Is there a relationship between students’ self-regulation phases of learning and teach-
ers’ self-regulation phases?

2. Materials and Methods

The present study is based on the positivist paradigm, implementing a study with a
quantitative approach and a cross-sectional, correlational design.

2.1. Participants

The sample consisted of students and teachers from public secondary schools in the
Biobío region of Chile. The sampling was non-probabilistic, specifically “convenience
sampling”.

Specifically, the sample for objectives 1 and 2 was composed of 1123 students from
25 schools in 17 different cities, with a mean age of 15.42 years (SD = 1.64); 578 (51%)
were women, 527 (47%) were men, and 18 (2%) preferred not to declare their gender.
Regarding educational level, secondary education in Chile has a first, second, third, and
fourth grade. Of the total, 319 students (28%) were in first grade, 419 (37%) were in second,
295 (26%) were in third, and 90 (8%) were in fourth. The sample of teachers was composed
of 358 participants from 20 schools in 14 different cities, with a mean age of 39.08 years
(SD = 10.99); 218 teachers (61%) were women, 139 (39%) were men, and 1 (0%) preferred
not to declare their gender. In relation to work experience, the mean was 12.09 years
(SD = 10.14) of experience, with respect to the type of employment contract: 241 teachers
held permanent contracts, 112 teachers held fixed-term contracts, and 5 teachers held fee
contracts. Regarding the workload, respondents had a mean of 39.84 hours (SD = 6.68) of
contract per week.

Finally, to achieve the third objective of this study, the data of students and teachers
who interacted with each other were cross-checked, and the teachers and their respective
students were verified. For this objective, the sample of students was 721 participants with
a mean age of 15.42 (SD = 1.77); 355 students (49%) were women, 353 (49%) were men, and
13 (2%) preferred not to declare their gender. The sample of teachers was 133 with a mean
age of 38.43 years (SD = 9.85); 73 teachers (55%) were women, 59 (44%) were men, and 1
(1%) preferred not to declare their gender. Both teachers and students were from 12 schools
in 10 different cities.

2.2. Instruments
2.2.1. Teacher Self-Regulation

The instruments to measure the teachers’ self-regulation phases scale were designed
and validated in the context of the FONDECYT Project 11201054-ANID-Chile. Based on an
analysis of the literature and theory of teacher self-regulation [38,39,51,52], a first proposal
of items was obtained. It then went through the process of validation by expert judges,
followed by cognitive interviews and a pilot application for exploratory analysis. In this
design and validation process, the international guidelines for test development in research
were considered [53]. The result of this process concluded with an instrument of 3 scales:
disposition, performance, and self-evaluation of teacher roles. Instrument dimensions were
confirmed in this study. The teacher role disposition scale was composed of 5 items and
measured the frequency with which teachers used self-regulatory strategies to prepare
their teaching. An example item is, “I plan learning activities according to the needs
of my students”, and the internal consistency was adequate (α > 0.80; Ω > 0.88). The
teacher role performance scale was composed of 5 items and measured the frequency with
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which teachers used strategies to monitor their teaching. An example item is, “I monitor
my teaching strategies used and adjust them if necessary”, and internal consistency was
adequate (α > 0.84; Ω > 0.86). Finally, a teacher role self-evaluation scale was composed of
5 items and measured the frequency with which teachers reflect on the results obtained at
the end of their academic processes. An example of this item is, “I self-evaluate whether
my teaching practices were effective”, and internal consistency was adequate (α > 0.84;
Ω > 0.87). For these three dimensions that make up the instrument, the response format was
a 7-point Likert-type scale, where 1 is always, 2 is almost always, 3 is frequently, 4 is half
the time, 5 is seldom, 6 is almost never, and 7 is never (See Appendix A). The instrument
went through the process of evaluating its factorial structure by means of confirmatory
factor analysis (CFA) where three models were tested: (1) a model of 3 independent factors;
(2) a multilevel model of 3 factors and 1 of higher order; and (3) a multilevel model of
3 related factors and 1 of higher order. Of these models, the second one showed fit indices
according to the fit indices proposed in the literature, i.e., an RMSEA ≤ 0.07, the CFI and
TLI > 0.92, the SRMR < 0.08 [54], and the chi-squared [55] (see Table 1).

Table 1. Confirmatory factor analysis fit index of the teacher self-regulation instrument.

Instrument Model X2 CFI TLI RMSEA SRMR Estimator

TSR
1 21,164.2 0.285 0.166 0.827 0.434 DWLS
2 206.38 0.996 0.995 0.49 0.05 DWLS
3 454.5 0.987 0.984 0.114 0.067 DWLS

Note. TSR: teacher self-regulation. X2: chi-square goodness-of-fit statistic. CFI: comparative fit index. TLI:
Tucker-Lewis index. RMSEA: root mean square error of approximation. SRMR: standardized root mean square.
DWLS: weighted least squares.

2.2.2. Teacher Motivation

A brief scale of teacher motivation was designed and validated in the context of
the FONDECYT Project 11201054-ANID-Chile. It followed the same construction and
validation process as the teacher self-regulation instrument. The unidimensional scale
consisted of 5 items, and measured the intrinsic causes of teaching practices, an example of
which is, “I am motivated to improve my teaching practices”, and the internal consistency
was adequate (α > 0.87; Ω > 0.90). The response format is a 7-point Likert-type scale,
where 1 is always, 2 is almost always, 3 is frequently, 4 is half the time, 5 is seldom, 6 is
almost never, and 7 is never (See Appendix B). The instrument went through the process
of evaluating its factorial structure by means of confirmatory factor analysis (CFA) where
three models were tested: (1) a model of 3 independent factors; (2) a multilevel model of
3 factors and 1 of higher order; and (3) a multilevel model of 3 related factors and 1 of
higher order. Of these models, the second one showed adequate fit indices according to
the fit indices proposed in the literature, i.e., an RMSEA ≤ 0.07, the CFI and TLI > 0.92, the
SRMR < 0.08 [54], and the chi-square [55] (see Table 2).

Table 2. Fit index of the confirmatory factor analysis of the teacher motivation instrument.

Instrument X2 CFI TLI RMSEA SRMR Estimator

Teacher
motivation 15.26 0.997 0.992 0.048 0.044 DWLS

Note: X2: chi-square goodness-of-fit statistic. CFI: comparative fit index. TLI: Tucker-Lewis index. RMSEA: root
mean square error of approximation. SRMR: standardized root mean square. DWLS: weighted least squares.

2.2.3. Self-Regulation of Learning in Students

To assess self-regulation of learning, scales were used to measure the phases of the
cyclical process of student self-regulation. The original version was created for secondary-
school students in Ecuador [56] and then adapted and validated for Chilean students of
the same academic level [57]. Both studies showed adequate psychometric properties.
This instrument, in its original version validated in Chile, has 34 items in total which
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are distributed in three scales consistent with the self-regulation process proposed by
Zimmerman (2000) (disposition: 7 items; performance: 16 items; and self-evaluation:
11 items). However, in the present study, the decision was made to apply a new abbreviated
version of the instrument. When changes were made to the scales, their psychometric
properties were again studied in the context of the first stage of implementation of the
FONDECYT 11,201,054 research project.

The adjusted instrument consisted of the same three subscales, but the number of
items was reduced. The disposition learning scale was composed of 5 items and measured
the frequency with which students use self-regulatory strategies to prepare their study,
an example of which is, “Before starting to study, I make a schedule to organize my
study time”, and internal consistency was adequate (α > 0.79; Ω > 0.82). The learning
performance scale was composed of 6 items and measured the frequency with which
students use strategies to monitor their study based on established pre-planning that
includes the goals to be achieved, an example of which is, “While studying, I check if my
strategies are effective and adjust them if necessary”, and internal consistency was adequate
(α > 0.87; Ω > 0.91). Finally, the self-evaluation learning scale was composed of 5 items
and measured the frequency with which students reflect on the results obtained in any
school task or test, an example of which is, “When I finish my study, I self-evaluate whether
I met my proposed goals”, and internal consistency was adequate (α > 0.85; Ω > 0.87).
For these three dimensions that make up the instrument, the response format is a 7-point
Likert-type scale, where 1 is always, 2 is almost always, 3 is frequently, 4 is half the time, 5
is seldom, 6 is almost never, and 7 is never (See Appendix C). In this study, the new version
of the instrument went through the process of evaluating its factorial structure by means
of confirmatory factor analysis (CFA) where a unifactorial model was tested and showed
adequate fit indices (see Table 3).

Table 3. Fit index of the confirmatory factor analysis of self-regulation of the learning instrument.

Instrument Model X2 CFI TLI RMSEA SRMR Estimator

SRL
1 953.71 0.992 0.991 0.092 0.053 DWLS
2 745.02 0.994 0.993 0.05 0.049 DWLS
3 953.71 0.992 0.991 0.092 0.053 DWLS

Note: SRL: self-regulation of learning. X2: chi-square goodness-of-fit statistic. CFI: comparative fit index. TLI:
Tucker-Lewis index. RMSEA: root mean square error of approximation. SRMR: standardized root mean square.
DWLS: weighted least squares.

2.3. Data Collection Procedure

All procedures followed the ethical guidelines for research with human subjects. The
research was approved by the Ethics and Bioethics Committee of the Universidad Católica
de la Santísima Concepción. Specifically, the procedures were as follows: (a) meetings were
coordinated with the directors of the Municipal Education Administration Departments
(DAEMs) responsible for public schools in cities belonging to the Biobío region in Chile,
and directors were asked for authorization to conduct the study; (b) then a meeting was
coordinated with the directors of each secondary school, and an invitation was extended
for their participation; (c) after that, a meeting was coordinated with the management team
of the participating schools to invite teachers, students, and their parents to participate, as
well as to send links to the surveys for teachers and students, and in the case of parents,
to send a link to read and review the informed consent form. In the case of teachers and
students, the link was sent in its first section, and before answering the scales, they had to
answer an informed consent and assent, respectively; (d) the instruments were applied in
the first academic semester of 2022 (between March and June).

The links were generated in the SurveyMonkey technological tool. Once the data col-
lection process was completed, the responses were downloaded into an Excel spreadsheet
for data analysis preparation. A data collection protocol was standardized for all schools,
following similar procedures for both teachers and students.. Finally, activities were carried
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out to benefit the participating schools. These consisted of the presentation of a global
report of the results and a workshop on topics agreed upon with the school’s management
team; in all the schools The workshops dealt with the socioemotional competencies of the
teachers.

2.4. Data Analysis Procedure

In order to respond to the first objective of this study, which referred to the evaluation
of differences in the phases of self-regulation of learning according to gender and level
(grade) in students, a two-way ANOVA analysis was proposed [58]. Prior to its perfor-
mance, it was verified that there were no extreme outliers, and then the assumption of
normality was evaluated for the distribution of each variable according to comparable
groups. For this, the Kolmogorov–Smirnov test was used with Lilliefors coding [59]. Then
the assumption of homogeneity of variance was evaluated; for this purpose, the Levene
test was used [60].

To respond to the second objective of this study, referred to as the association that
sociodemographic variables (age, gender, years of teaching experience, type of employment
contract, workload, and teaching discipline) and teacher motivation have on the phases
of self-regulation of teaching work, multiple linear regressions were proposed for the
selection of variables. The mixed stepwise method was used to test the fit of the models;
normality of the residuals was evaluated with the Kolmogorov–Smirnov test with the
Lilliefors modification; then homoscedasticity of the residuals was evaluated using the
Breusch–Pagan test [61]; multicollinearity was evaluated using the variance inflation factor
(VIF) [62]; and finally, autocorrelation was evaluated using the Durbin–Watson test [63].

To respond to the third objective of this study, referred to as the relationship between
phases of self-regulation of student learning with phases of self-regulation of teaching,
first the normality in the distribution of data in each variable was evaluated. For this, the
Kolmogorov–Smirnov test with the Lilliefors modification was used; because in all cases it
was not possible to assume normality in distribution of data, Spearman’s correlation test
was performed.

Non-representative groups were excluded from the analysis. Specifically, in the case
of RQ1 that incorporated the gender variable, people who preferred not to declare gender
were excluded from the analysis because of their low representation (n = 18). All analyses
were performed in RStudio version 4.2.2.

3. Results

3.1. Results of Objective 1: Evaluation of Differences in Students According to Gender and Grade
for Each SRL Phase (RQ1)

To evaluate differences in phases of SRL in students according to gender and school
level, the two-way ANOVA assumptions were reviewed. The review of outliers showed
that for the disposition phase there were seven outliers and for the performance and self-
evaluation phases there were five outliers each, but in all these cases none was an extreme
outlier. Then, normality in the distribution of the data was checked for each group to be
compared, and the Kolmogorov–Smirnov test with the Lilliefors modification was applied.
In the group of fourth-grade men, it was possible to assume normality in the disposition
(W = 0.98, p = 0.59) and performance (W = 0.97, p = 0.25) phases. In the case of the self-
evaluation phase, the groups of fourth-grade men, W = 0.97, p = 0.36, and fourth-grade
women, W = 0.95, p = 0.06, could be assumed normal. Then, the homogeneity of variances
was evaluated using Levene’s test. The disposition phase showed F(7.1097) = 0.87, p = 0.53;
the performance phase showed F(7.1097) = 0.96, p = 0.46; and the self-evaluation phase
showed F(7.1097) = 1.69, p = 0.11; therefore, in all three phases homogeneity of variance
could be assumed.

In relation to the means of the phases of self-regulation of learning in students, it could
be observed that, for each of the phases of disposition, performance, and self-evaluation,
women had higher scores than men, the highest mean for women being in the disposition
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phase (M = 4.87), while for men the lowest mean was for the self-evaluation phase (M = 4.12)
(see Table 4).

Table 4. Descriptive statistics of self-regulation of learning in students according to gender.

Disposition Performance Self-Evaluation

Gender N Mean SD Mean SD Mean SD

Men 527 4.44 1.48 4.44 1.55 4.12 1.61
Women 578 4.87 1.41 4.79 1.52 4.40 1.62

Note: SD: standard deviation.

Regarding the descriptive analysis considering gender and grade, the mean for women
is higher for all phases of self-regulation, with women in the fourth grade of secondary
school having the mean average (M = 4.68 and M = 5.05); see Table 5.

Table 5. Descriptive statistics of student self-regulation according to gender and grade.

Disposition Performance Self-Evaluation

Grade Gender N Mean SD Mean SD Mean SD

First Men 142 4.55 1.44 4.57 1.47 4.23 1.53
First Women 173 5.00 1.39 4.94 1.43 4.62 1.51

Second Men 197 4.35 1.56 4.39 1.63 4.08 1.74
Second Women 214 4.80 1.36 4.62 1.56 4.17 1.64
Third Men 141 4.49 1.47 4.41 1.55 4.10 1.58
Third Women 153 4.78 1.42 4.81 1.56 4.41 1.66

Fourth Men 47 4.35 1.33 4.27 1.49 3.99 1.41
Fourth Women 38 5.03 1.66 5.05 1.55 4.68 1.71

Note: SD: standard deviation.

Regarding the inferential analysis used to determine differences between groups, the
two-factor ANOVA for disposition to learn showed that only the effect of gender was
significant F(1.1097) = 28.81, p < 0.05. With this result, we proceeded to perform a T-test to
analyze disposition to learning according to gender, which was significant T(1080.4) = 4.917,
p < 0.001, d = 0.30. Therefore, it can be assumed that women have a significantly higher
mean in their disposition to learn compared to men.

The two-factor ANOVA for the performance of learning also showed that only the
effect of gender was significant F(1.1097) = 14.6, p < 0.001. With this result, the T-test
was applied to the performance phase according to gender. The test was significant
T(1089.8) = 3.87, p < 0.001, d = 0.23; therefore, it can be assumed that women have a
significantly higher mean in the performance phase compared to men.

The two-factor ANOVA for the self-evaluation phase of learning also showed that only
the effect of gender was significant F(1.1097) = 8.39, p < 0.01. Then a T-test was applied that
was significant T(1094.5) = 2.94, p < 0.01, d = 0.18. Therefore, it can be assumed that women
have significantly higher means for the self-evaluation phase of learning compared to men.

Finally, it can be stated that none of the phases of self-regulation of learning varied as
a function of the participants’ school level (see Table 6).

3.2. Results of Objective 2: Evaluation of the Association between Teacher Motivation and
Sociodemographic Variables on TSR Phases

In relation to the means of TSR phases, it was observed that, as in the case of students,
women teachers had higher average scores for phases of disposition, performance, and
self-evaluation, with the highest mean for women being in the disposition phase (M = 6.15)
and, on the contrary, the lowest mean for men being in the self-evaluation phase (M = 5.77)
(see Table 7).
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Table 6. Results of the two-way ANOVA analysis on differences in student self-regulation according
to gender and grade level.

Differences by Grade and Gender for the Learning Disposition Phase

Effect DFn DFd F p p < 0.05 Ges

1 gender 1 1097 23.813 1.22 × 10−6 * 0.021
2 grade 3 1097 1.223 0.30 0.003
3 gender: grade 3 1097 0.441 0.72 0.001

Differences by grade and gender for the learning performance phase
1 gender 1 1097 14.602 0.00014 * 0.013
2 grade 3 1097 1.599 0.18800 0.004
3 gender: grade 3 1097 0.780 0.50500 0.002

Differences by grade and gender for the self-evaluation phase of learning
1 gender 1 1097 8.388 0.004 * 0.008
2 grade 3 1097 2.233 0.083 0.006
3 gender: grade 3 1097 0.994 0.395 0.003

Note: * p < 0.05.

Table 7. Descriptive statistics of teachers’ self-regulation phases according to gender.

Disposition Performance Self-Evaluation

Gender N Mean SD Mean SD Mean SD

Men 139 5.80 0.90 5.89 0.92 5.77 0.99
Women 218 6.15 0.69 6.07 0.80 6.07 0.79

Note: SD: standard deviation.

3.3. Association between Teacher Motivation and Sociodemographic Variables in the Teacher Role
Disposition Phase (RQ2)

To evaluate the association between teacher motivation and sociodemographic vari-
ables in the teacher role disposition phase, a multiple linear regression model was utilized.
The model generated using the mixed stepwise method was as follows:

formula = disposition ~ motivation + gender + age

The model was significant, F (3.353) = 21.45, p < 0.001, R2 = 0.15. Next, the normality of
the residuals was evaluated, which was significant, D = 0.08, p < 0.001, so normality of the
residuals could not be assumed. Next, the homoscedasticity of the residuals was evaluated,
which was significant, BP(8) = 41.53, p < 0.001; therefore, constant variability of the residuals
cannot be assumed. Next, multicollinearity was evaluated, with the variable “gender”,
vif = 1.01, being the highest value. Finally, autocorrelation was evaluated, which was not
significant, DW = 2.11, p = 0.31, so we assume that there is no autocorrelation in the model.
Considering that the first model generated did not comply with some of the assumptions,
we proceeded to incorporate a motivation variable as a polynomial, given that the visual
inspection of the relationship between this variable and the teacher role disposition phase
did not follow a linear relationship. The formula of the model was as follows:

formula = disposition ~ poly(motivation, 2) + gender + age

The model was significant, F (4.352) = 30.02, p < 0.001, R2 = 0.25, being a model that
improves the R2. To confirm this improvement, the BIC was used, M1 BIC (5) = 823.05, M2
BIC(6) = 783.92, which confirmed the improvement of the model. Then, the assumptions
were evaluated, and the normality of the residuals was significant, D = 0.09, p < 0.001. The
homoscedasticity test was significant, BP (4) = 25.25, p < 0.001, and the VIF values were
between 1.01 and 1.04, so they were acceptable. Finally, the autocorrelation, DW = 2.10,
p = 0.36, was evaluated; it was not significant. With this background and a visual inspection
of waste distribution, this is considered a good model for high levels of disposal; this may
be because data of this variable present significant skewing to the left. Therefore, the
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results show that, for the teacher role disposition phase, the variables that have a significant
influence are motivation, gender, and age, explaining 25% of the variance (see Table 8).

Table 8. Regression models on variables that influence the phases of teacher self-regulation.

Predictor b b 95%
CI (LL, UL)

sr
sr2

95%
CI (LL, UL)

Fit

Regression model for teacher role disposition phase
(Intercept) 5.55 ** (5.25, 5.84)

poly(motivation, 2)1 4.77 ** (3.39, 6.14) 0.10 (0.04, 0.15)
poly(motivation, 2)2 4.83 ** (3.45,6.22) 0.10 (0.05, 0.15)

gender (women) 0.24 ** (0.09, 0.39) 0.02 (−0.01, 0.05)
age 0.01 * (0.00, 0.02) 0.01 (−0.01, 0.03)

R2 = 0.254 **
95% CI (0.17,

0.32)
Regression model for teacher role performance phase

(Intercept) 6.01 ** (5.93, 6.08)
poly(motivation, 3)1 6.55 ** (5.11, 7.99) 0.16 (0.10, 0.23)
poly(motivation, 3)2 5.25 ** (3.81, 6.70) 0.11 (0.05, 0.16)

R2 = 0.275 **
95% CI (0.20,

0.34)
Regression model for teacher role self-evaluation phase

(Intercept) 5.45 * (5.12, 5.78)
poly(motivation, 3)1 5.83 ** (4.30, 7.36) 0.12 (0.06, 0.18)
poly(motivation, 3)2 4.77 ** (3.23, 6.31) 0.08 (0.03, 0.13)
poly(motivation, 3)3 1.97 * (0.44, 3.49) 0.01 (−0.01, 0.03)

gender (women) 0.19 * (0.02, 0.36) 0.01 (−0.01, 0.03)
age 0.01 ** (0.00, 0.02) 0.01 (−0.01, 0.04)

R2 = 0.254 **
95% CI (0.17,

0.32)

Note: a significant b-weight indicates the semi-partial correlation is also significant. b represents unstandardized
regression weights. Sr2 represents the semi-partial correlation squared. LL and UL indicate the lower and upper
limits of a confidence interval (CI), respectively. * indicates p < 0.05. ** indicates p < 0.01.

3.4. Association between Teacher Motivation and Sociodemographic Variables on the Teacher Role
Performance Phase (RQ2)

To evaluate the association between teacher motivation and sociodemographic vari-
ables on the teacher role performance phase, a multiple linear regression model was utilized.
The model generated using the mixed stepwise method was as follows:

formula = performance ~ motivation + workload

The model was significant, F (2.354) = 36.11, p < 0.001, R2 = 0.16. The normality of
the residuals was evaluated, and the resulting test was significant, D = 0.08, p < 0.001, so
normality could not be assumed. Next, the homoscedasticity of the residuals was evaluated,
which was significant, BP(2) = 29.58, p < 0.001, and the variance inflation factor (VIF) for
each predictor was vif = 1.01 for the two variables. Finally, the autocorrelation test was
not significant, DW = 2.13, p = 0.19, so it was assumed that there is no autocorrelation in
the model.

Considering that the first model generated did not comply with some of the assump-
tions, we proceeded to incorporate the polynomial of the motivation variable. With this
modification, workload was no longer significant, leaving a simple linear regression model.
The resulting model was as follows:

formula = performance ~ poly(motivation, 2)

The model was significant, F (3.353) = 44.58, p < 0.001, R2 = 0.27, being a model that
improves the R2. To confirm this improvement, the BIC was used, M1 BIC (4) = 860.53,
M2 BIC(5) = 818.01; therefore, model improvement was confirmed. Then, assumptions
were evaluated, and the normality of the residuals was significant, D = 0.09, p < 0.001.
The homoscedasticity test was not significant, BP (3) = 7.85, p = 0.05, and finally the
autocorrelation was evaluated with the Durbin–Watson test, DW = 2.12, p = 0.22, which
was not significant. With this background and a visual inspection of the distribution of
the residuals, this is considered a good model for high levels of performance; this may
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be because the data of this variable present significant skewing to the left. Therefore, the
results show that only the motivation variable was associated with teacher role performance,
explaining 28% of the variance (see Table 8).

3.5. Association between Teacher Motivation and Sociodemographic Variables on the Teacher Role
Self-Evaluation Phase (RQ2)

To evaluate the association between teacher role motivation and sociodemographic
variables on the teacher role self-evaluation phase, a multiple linear regression model was
utilized. The model generated using the mixed stepwise method was as follows:

formula = self-evaluation ~ motivation + gender + age + workload

The model was significant, F(4.352) = 17.8, p < 0.001, R2 = 0.16, and the test for
normality of the residuals was significant, D = 0.07, p < 0.001; therefore, normality of the
residuals cannot be assumed. The results of the homoscedasticity test of the residuals were
significant, BP(4) = 16.30, p < 0.01; therefore, constant variability of the residuals cannot be
assumed. Regarding variance inflation (VIF) all predictors presented a VIF between 1.01
and 1.03. Finally, autocorrelation was tested, which was not significant, DW = 2.15, p = 0.93,
so it was assumed that there is no autocorrelation in the model.

Considering that the first model generated did not comply with some of the assump-
tions, we proceeded to incorporate the polynomial of the motivation variable. With this
modification, workload was no longer significant, so it was eliminated from the model.
The formula was as follows:

formula = self-evaluation ~ poly(mot,3) + gender + age

The model was significant, F (5.351) = 23.95, p < 0.001, R2 = 0.25, being a model that
improves the R2. To confirm this improvement, the BIC was used, M1 BIC (6) = 899.37, M2
BIC (7) = 866.21; therefore, the improvement in the model was confirmed. The normality
test of the residuals was significant, D = 0.08, p < 0.001; the homoscedasticity test was
not significant, BP (5) = 7.47, p = 0.19; the variance inflation factor (VIF) for all variables
took values between 1.01 and 1.04; and finally, the autocorrelation DW = 2.10, p = 0.84
was evaluated, which was not significant. With this background and a visual inspection
of the distribution of the residuals, this is considered a good model for high levels of
execution; this may be because the data of this variable present significant skewing to the
left. Therefore, the results show that, for the self-evaluation of the teacher role, the variables
that have a significant influence are motivation, gender, and age, explaining 25% of the
variance (see Table 8).

3.6. Result of Objective 3: Evaluation of the Relationship between TSR Phases with SRL
Phases (RQ3)

In order to respond to the third objective of this study, a descriptive analysis of the
variables of interest was first carried out, where it can be observed that the means of the
teachers are higher than those of the students; for teachers, the performance phase had the
highest mean (M = 6.13) and the self-evaluation phase the lowest (M = 6.07). On the other
hand, for students the disposition phase presented the highest mean (M = 4.68) and the
self-evaluation phase (M = 4.25) the lowest. That is, teachers self-report that they almost
always implement strategies for self-regulation of their teaching, while students deploy
self-regulatory study strategies half of the time (See Table 9).

Finally, to evaluate the correlation between TSR phases and SRL phases, the assump-
tions of normality were first verified for all variables. In all cases, the Kolmogorov–Smirnov
test was significant, so Spearman’s correlation test was performed.

Table 10 shows that there are positive and small significant correlations between the
teacher role disposition with learning performance (rho = 0.010, p < 0.05) and the teacher
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role self-evaluation with learning performance scale, and with self-evaluation of study in
their students (rho = 0.12, p < 0.05).

Table 9. Descriptive analysis of the phases of self-regulation in teachers and students.

Mean SD Median Min Max Skew Kurtosis K-S Lilliefors

SRL
Disposition 4.68 1.43 4.80 1.00 7.00 −0.39 −0.25 D = 0.06 ***

Performance 4.62 1.50 4.67 1.00 7.00 −0.40 −0.45 D = 0.07 ***
Self-evaluation 4.25 1.56 4.20 1.00 7.00 −0.09 −0.72 D = 0.06 ***

TSR
Disposition 6.10 0.79 6.40 3.00 7.00 −1.41 2.03 D = 0.18 ***

Performance 6.13 0.84 6.40 3.60 7.00 −1.13 0.90 D = 0.15 ***
Self-evaluation 6.07 0.92 6.20 2.80 7.00 −1.37 2.06 D = 0.16 ***

Note: TSR: teacher self-regulation; SRL: self-regulation of learning; SD: standard deviation. *** indicates p < 0.001.

Table 10. Correlation analysis between TSR phases with SRL phases.

Variable M SD 1 2 3 4 5

SRL
1. Disposition for learning 4.68 1.43
2. Learning performance 4.62 1.50 0.84 ***
3. Self-evaluation of learning 4.25 1.56 0.76 *** 0.84 ***

TSR
4. Teacher role disposition scale 6.10 0.79 0.05 0.10 * 0.06
5. Teacher role performance 6.13 0.84 0.05 0.06 0.07 0.83 ***
6. Teacher role self-evaluation 6.07 0.92 0.05 0.12 * 0.12 * 0.75 *** 0.86 ***

Note: M and SD are used to represent mean and standard deviation, respectively. * indicates p < 0.05. *** indicates
p < 0.001. TSR: teacher self-regulation. SRL: self-regulation of learning.

4. Discussion

This section presents a discussion of findings of the study, reflects on the importance
of self-regulatory processes in students and teachers to contribute to educational quality,
and specifies limitations and future research.

4.1. RQ1 Discussion: Differences in Students According to Gender and Grade for the SRL Phases

The results for students revealed that only “half of the time” do they deploy self-
regulatory strategies to study and learn. It was evident that students do not plan, monitor,
and self-evaluate their study as necessary to successfully meet academic demands. Fortu-
nately, research has pointed out that, although we talk about self-regulated subjects as states
of the student, they are not genetically based characteristics or personality traits over which
the individual has no control, but rather the result of psychosocial processes; therefore, it
is multifactorial at the intrapersonal and interpersonal level of interaction of individual
variables as well as contextual variables [64]. Among the students’ own variables can be
considered, for example, age, gender, ethnicity, and prior knowledge, while among the
contextual variables can be considered teachers’ instructional methods, activities, interac-
tions, and classroom dynamics; therefore, self-regulation is not only allowed or limited
by personal cognition and motivation, but is also privileged, encouraged, or discouraged
by contextual factors [65]. Thus, it can be understood that self-regulation is a dynamic
and interactive process, which could be affected by daily instruction and practice through
multiple experiences in different contexts [66].

In students, the results showed that women are more self-regulated than men, given
that in all self-regulatory processes including disposition, performance, and self-evaluation
they had significantly higher means. An investigation of Mexican students found sta-
tistically significant differences in ARA concerning gender in favor of women, specifi-
cally in repetition, critical thinking, and metacognitive strategies; however, no differences
were found in the dimensions of planning, organization, time management, and envi-
ronment [67]. On the other hand, the results also showed that none of the phases of
self-regulation of learning varied according to the school level (grade/grade) of students.
In other words, from the time they enter the first year through the fourth year (last year
of secondary education) they have a similar level of self-regulation. This could indicate,
on the one hand, the quality of change that self-regulatory processes have when they are
used to intervene [10,20], and, on the other hand, the need to implement programs that
develop this competence before entering a university [68]. This is also consistent with
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previous research that has shown that university students do not have a sufficient level of
self-regulation to face challenges adequately at the university level [69].

4.2. RQ2 Discussion: Evaluation of the Association between Teacher Motivation and
Socio-Demographic Variables on TSR Phases

In teachers, the results showed some valuable predictors of self-regulatory processes in
the teaching practice. Teacher role disposition is predicted by motivation, gender, and age,
explaining 25% of the variance; teacher role performance is predicted only by motivation,
explaining 28% of the variance; and teacher role self-evaluation is predicted by motivation,
gender, and age, explaining 25% of the variance. This result is interesting because it allows
us to identify some variables involved in teacher self-regulation. It is relevant considering
that previous studies have revealed that high levels of teacher self-regulation are directly
associated with good pedagogical results. For example, a study on a sample of 76 English
teachers in Iran revealed that there is a significant correlation between their level of self-
regulation and their success (r = 0.52, p < 0.05); moreover, the model containing total
self-regulation scores can predict 27% of teachers’ success [70]. On the other hand, in the
different phases of teacher self-regulation, motivation was a predictor. This is consistent
with previous studies that have shown that teacher professional motivation has a positive
and significant effect on teacher performance [71], which in turn is also recognized as a
significant predictor of their students’ interest in the subject [72].

4.3. RQ3 Discussion: Evaluation of the Correlation between the SRL Phases with TSR Phases

Regarding the correlation between the phases of self-regulation of student learning
and TSR phases, it was first possible to demonstrate in the descriptive analysis that the
means for the different phases of self-regulation are higher for teachers compared to their
students. At this point, it is important to highlight that teachers perceive themselves as
self-regulated, since they self-report that they almost always implement strategies for self-
regulation of their teaching. This is consistent with previous research results; for example,
a study involving 106 teachers from rural and urban primary and secondary schools in
Switzerland revealed that teachers have a positive self-concept about their own competence
to self-regulate their learning [39].

The results also evidenced that there are positive and small significant correlations be-
tween the teacher role disposition with learning performance scale (rho = 0.10, p < 0.05) and
teacher role self-evaluation with both the learning performance scale and self-evaluation of
study in their students (rho = 0.12, p < 0.05). This is consistent with a study developed in
Spain that confirmed that regulatory teaching (teaching effectiveness involving appropri-
ately structured teaching and assistance to facilitate and induce self-regulated learning) was
closely related to self-regulated learning. The correlation was moderate, but statistically
significant (r = 0.082; p < 0.03) [73]. In fact, researchers claim that teachers’ regulatory
behaviors influence students to become better self-regulated learners [74]. It has been recog-
nized in research that teachers’ professional competencies are related to classroom practices,
and that they also affect the academic and learning outcomes of their students [75]. This
has implied that general frameworks on teaching professional competencies emphasize
the need to expand these frameworks to include cognitive–motivational competencies
beyond the disciplinary ones; however, the adaptation of general frameworks of teaching
professional competencies specifically in SRL is incipient in the literature [39].

4.4. Reflections on Self-Regulation and Quality of Education

The promotion of self-regulation in the school environment becomes relevant since
it is associated with better academic experiences and results, as well as general well-
being of both students and teachers. From this perspective, SRL can contribute to the
reduction of existing gaps and to the quality of education, as well as to the reduction of
existing inequalities in learning, and, at the same time, increase the possibilities of access to
opportunities for continuity of study and professional academic training.
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It has been demonstrated that beyond the sociodemographic characteristics of vul-
nerability in schools, self-regulated students achieve control of their study and learning,
with a sense of determination towards their personal and academic goals [76]. This shows
the value of SRL; therefore, it is necessary to incorporate its promotion in an intentional
way into the different public education policies that involve teachers and their students.
Undoubtedly, this will allow support from a new area that supports the improvement of
educational quality within schools.

The results of this research on self-regulation in teachers and students contribute to
the challenge presented by the 2030 Agenda for Sustainable Development. The results
are a relevant input to propose changes that will have a positive impact on the training
and improvement of current teaching–learning practices in Chile. Undoubtedly, it would
be beneficial to develop more specific training aimed at teachers to support them in the
instruction of SRL within their classrooms and also to consider the work of the variables
that affect their promotion or those self-regulatory variables that are diminished in the
teachers’ own self-regulation [77].

Evidence-based interventions support, on the one hand, the validity of working with
reliable diagnoses, characterizations, and results carried out by competent professionals,
and, on the other hand, adaptation to the specific sociocultural context. The development
of SRL, in this educational instance, makes it possible to reduce school absenteeism, avoid
early school dropout, and develop skills considered in the literature as transversal and
enhancing human development [57].

This research is relevant in that it includes two of the most important agents in the
teaching–learning process, i.e., students and teachers; therefore, it contributes to a more
holistic understanding of the process of self-regulation of learning at an educational level
that precedes university education, which prepares students to be more autonomous and
to develop skills that allow them to positively face the adaptation to university education
in their first year.

4.5. Limitations of the Study

In order to adequately interpret the results of this research, some limitations must be
taken into consideration. First, as suggested in the literature [78], it is important to take into
consideration the “constraints on generality” (COG); in other words, it is not possible to
generalize the results to groups not represented in the study. This study focused on public
secondary schools; therefore, the COGs are students and teachers belonging to private
schools, elementary schools, universities, and from other regions of Chile.

A second limitation is that the data were collected during the first academic semester
of 2022. This period coincided with the return to face-to-face classes in Chile after two
years of online classes as a result of the COVID-19 pandemic. Therefore, the responses
could be different in the next semester, since during this first semester both teachers
and students had to adjust to this new post-pandemic scenario and, therefore, the data
collection moment could have influenced the results of the present research, which could
be further studied in future studies with a longitudinal scope. A third limitation refers to
the type of instruments used corresponding to self-reporting scales, which, especially in
the sample of teachers, could exhibit a social desirability bias in the responses. It could
be questionable that they achieve a high self-regulation mean in the different phases of
the teaching self-regulation process. There is precedent that the results of teachers self-
reporting on components of their SRL promotion do not necessarily correlate with data from
classroom observations of the teachers’ own SRL instruction [35]. This is not unexpected; it
can be explained by considering that self-reported self-regulation processes generally reflect
teachers’ perceptions of their overall and more habitual behavior, i.e., self-analysis over an
extended period. On the other hand, classroom observations are characterized by showing
teachers’ behaviors in a single visit to the classroom. In summary, it would be desirable for
studies to obtain data from both sources (self-reported and observed) to provide a more
concrete perspective of the self-regulation of their teaching. A fourth limitation to consider
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is the cross-sectional design of the research. This type of design allowed relationships to be
established but did not allow causal inferences to be made. Therefore, no conclusions can
be drawn about the direction of the effects of the interaction between the study variables,
in this case, teacher and student self-regulation.

4.6. Future Research

Chronologically, it is possible to identify that progress has been made in the pro-
posal of theoretical and empirical models to understand student self-regulation; then,
progress was made in proposing different extracurricular interventions to improve student
self-regulation; then, proposals for intracurricular interventions to improve student self-
regulation were included. At this point, the focus is now on teachers as key actors in the
promotion of self-regulation in the development of their classes. With the focus on teachers,
variables that influence self-regulation promotion practices have been identified, such
as epistemological beliefs, teacher knowledge in self-regulation, and self-efficacy for the
promotion of SRL competence. However, although theoretically, it has already been argued
in the specialized literature that the teacher’s own self-regulation can play a determining
role in the promotion of student SRL, given that it is considered a high-value opportunity to
model SR strategies; however, there are still few studies that have moved in this direction,
i.e., that confirm that teacher self-regulation influences student self-regulation [74]. Stud-
ies are needed that propose relationships of self-regulatory processes of teacher–student
interaction processes in school [51]. This study moves in this direction and analyzes the
teachers’ self-regulation and their students’ self-regulation.

The present research makes an important contribution to the specialized literature
on self-regulation. It examined and situated the role of teachers and its correlation with
students’ SRL. However, there are unresolved issues that need further research. Some
challenges include responding to the same limitations of this study, that is, to consider
expanding the sample in terms of characteristics and groups to better understand what
happens in different social contexts (public and private schools), educational levels (pri-
mary, secondary, and university education), diversity of students (gifted or with special
educational needs), and other populations (regions of Chile and Latin America). Another
advancement that is required is to consider longitudinal studies and explanatory models
that consider the interaction of teacher and student regulation variables in order to explain
the causality of the relationships. On this same point referring to study design, future
research could implement mixed designs, complementing the results of quantitative data to
enrich the understanding of comprehensive models of teacher and student self-regulation.
It would also be interesting to incorporate other variables that could be influenced by
teacher self-regulation, such as the academic results of their students. Finally, advancement
in the design and application of multiple methods of measurement that allow for the
triangulation of self-reported data with the real actions of teachers during the development
of their classes is needed.

5. Conclusions

From the results and discussion of this study, it can be concluded that: (a) the study
contributes instruments for measuring self-regulation of both students and teachers, and
they are made available for other researchers and their respective adaptations to other social
and educational contexts (see Annex 1); (b) in students, women are more self-regulated
than men, and there are no differences in the level of self-regulation in the different grades
of secondary education (first, second, third, and fourth); (c) the variables that significantly
influence self-regulation of the teaching role are motivation, gender, and age; (d) teachers
perceive themselves as self-regulated while students showed an insufficient level of self-
regulation; (e) there are significant but small relationships between teachers’ self-regulatory
processes and those of their students; (f) further longitudinal and explanatory studies
are required. In summary, it is concluded that this study has an impact on research and
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education, making visible the importance of SRL in students and the training of teachers in
TSR to advance the current challenges of a better education and a better society.
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Appendix A. Instruments to Measure Teachers’ Self-Regulation Phases

Response format (Formato de respuesta)
1 2 3 4 5 6 7

never almost never seldom half the time frequently almost always always

nunca casi nunca rara vez la mitad de las
veces con frecuencia casi siempre siempre

Ítem

Teacher’s role disposition scale (Escala de disposición del rol docente)

Please answer how often when planning your teaching you make the following statements (Responda con qué frecuencia cuando planifica su
docencia realiza las siguientes afirmaciones)

1 I set short- and long-term goals to improve my teaching (Establezco metas a corto y largo plazo para
mejorar mi docencia) 1 2 3 4 5 6 7

2 I develop a prioritized list of tasks based on my teaching role (Elaboro una lista priorizada con las tareas
en función de mi rol docente) 1 2 3 4 5 6 7

3 I establish a schedule to complete the tasks of my role as a teacher (Establezco un horario para cumplir
con las tareas de mi rol como docente) 1 2 3 4 5 6 7

4 I plan learning activities according to the needs of my students (Planifico actividades de aprendizaje de
acuerdo a las necesidades de mis estudiantes) 1 2 3 4 5 6 7

5 I prepare the necessary materials for my classes (Preparo los materiales necesarios para la realización de
mis clases) 1 2 3 4 5 6 7

Ítem

Teacher’s role performance scale(Escala de desempeño del rol docente)

Please answer how often when you are teaching you make the following statements (Con qué frecuencia cuando desarrolla su docencia realiza
las siguientes afirmaciones)

1 I monitor the achievement of my professional goals related to improving my teaching (Monitoreo el
logro de mis metas profesionales relacionadas a la mejorar mi docencia) 1 2 3 4 5 6 7

2 I monitor my teaching strategies and adjust them if necessary (Monitoreo mis estrategias de enseñanza
utilizadas y las ajusto si es necesario) 1 2 3 4 5 6 7

3 I monitor my daily and weekly schedule and adjust it if necessary (Monitoreo mi programación diaria y
semanal y la ajusto si es necesario) 1 2 3 4 5 6 7

4 I monitor my pedagogical practices and adjust them if necessary (Monitoreo mis prácticas pedagógicas y
las ajusto si es necesario) 1 2 3 4 5 6 7

5 I monitor the application of my professional resources and adjust them if necessary (Monitoreo la
ejecución de mis recursos profesionales y los ajusto si es necesario) 1 2 3 4 5 6 7
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Ítem

Teacher’s role self-evaluation scale(Escala de autoevaluación del rol docente)

Please answer how often at the end of the academic process you make the following statements (Responda con qué frecuencia al término de
procesos académicos realiza las siguientes afirmaciones)

1 I self-evaluate whether I achieved my professional goals related to improving my teaching role
(Autoevalúo si cumplí con mis metas profesionales relacionadas con mejorar mi rol docente) 1 2 3 4 5 6 7

2 I self-evaluate if I complied with my daily and weekly schedule (Autoevalúo si cumplí con mi
programación diaria y seminal) 1 2 3 4 5 6 7

3 I self-evaluate whether my teaching practices were effective (Autoevalúo si mis prácticas pedagógicas
fueron efectivas) 1 2 3 4 5 6 7

4 I self-assess whether my teaching strategies were effective (Autoevalúo si mis estrategias de enseñanza
fueron efectivas) 1 2 3 4 5 6 7

5 I self-assess whether my professional resources deployed were effective (Autoevalúo si mis recursos
profesionales desplegados fueron efectivos) 1 2 3 4 5 6 7

Appendix B. Instrument to Measure Teacher Motivation

Response format (Formato de respuesta)
1 2 3 4 5 6 7

never almost never seldom half the time frequently almost always always

nunca casi nunca rara vez la mitad de las
veces con frecuencia casi siempre siempre

Ítem
Teacher Motivation Scale (Escala de motivación docente)

In my teaching role, to what extent do I agree with the following statements

1 I am motivated to teach my students (Me motiva enseñar a mis estudiantes) 1 2 3 4 5 6 7

2 I am motivated to prepare my students for life (Me motiva preparar a mis estudiantes para la vida) 1 2 3 4 5 6 7

3 I am motivated to foster my self-development as a teacher (Me motiva fomentar mi autodesarrollo
como docente) 1 2 3 4 5 6 7

4 I am motivated to improve my teaching practices (Me motiva mejorar mis prácticas pedagógicas) 1 2 3 4 5 6 7

5 I am motivated by my profession as a teacher (Me motiva mi profesión como docente) 1 2 3 4 5 6 7

Appendix C. Instrument to Measure Self-Regulation of Learning Phases

Response format (Formato de respuesta)
1 2 3 4 5 6 7

never almost never seldom half the time frequently almost always always

nunca casi nunca rara vez la mitad de las
veces con frecuencia casi siempre siempre

Ítem

Disposition learning scale (Escala de disposición al aprendizaje)

How often before starting to study do you make the following statements (Con qué frecuencia antes de empezar a estudiar, realiza las
siguientes afirmaciones)

1 Before I start studying, I plan short-term goals (daily, weekly) (Antes de empezar a estudiar planifico
metas a corto plazo (diario, semanal)) 1 2 3 4 5 6 7

2 Before I start studying, I prepare the necessary materials (Antes de empezar a estudiar preparo los
materiales necesarios) 1 2 3 4 5 6 7

3 Before I start studying, I make a schedule to organize my study time (Antes de empezar a estudiar hago
un horario para organizar mi tiempo de estudio) 1 2 3 4 5 6 7

4
Before I start studying, I prepare or look for a comfortable place (cleanliness, brightness, quiet, etc.) that
will facilitate my study (Antes de empezar a estudiar preparo o busco un lugar con las condiciones
(limpieza, luminosidad, silencioso etc.) que faciliten mi estudio)

1 2 3 4 5 6 7

5 Before starting to study, I plan a prioritized list of my pending tasks (Antes de empezar a estudiar
planifico de forma priorizada una lista con mis tareas pendiente) 1 2 3 4 5 6 7

Ítem
Learning performance scale (Escala de desempeño del aprendizaje)

How often while studying do you make the following statements (Con qué frecuencia mientras estudia realiza las siguientes afirmaciones)

1 While studying, I check if the planned time is sufficient and I adjust it if necessary (Mientras estudio,
reviso si el tiempo planificado es suficiente y lo ajusto si es necesario) 1 2 3 4 5 6 7

2 While studying, I check if I am learning (Mientras estudio, reviso si estoy aprendiendo) 1 2 3 4 5 6 7

3 While studying, I check if my strategies are effective and I adjust them if necessary (Mientras estudio,
reviso si mis estrategias son efectivas y las ajusto si es necesario) 1 2 3 4 5 6 7
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4 While studying, I check if the study place allows me to study or find another one if necessary (Mientras
estudio, reviso si el lugar de estudio me permite estudiar o busco otro si es necesario) 1 2 3 4 5 6 7

5
While studying, I check if the materials I am using are sufficient or I get some others if necessary
(Mientras estudio, reviso si los materiales que empleo son suficientes o complemento con otros si es
necesario)

1 2 3 4 5 6 7

6 While studying, I check if I am meeting my study goals and I adjust them if necessary (Mientras estudio,
reviso si estoy cumpliendo mis metas de estudio y las ajusto si es necesario) 1 2 3 4 5 6 7

Ítem

Self-evaluation learning scale (Escala de autoevauación del aprendizaje)

How often when you finish your studies do you make the following statements (Con qué frecuencia cuando termina de estudiar realiza las
siguientes afirmaciones)

1 When I finish my study, I self-evaluate if I made progress in relation to my previous knowledge (Cuando
termino mi estudio, autoevalúo si avancé en relación con mi conocimiento previo) 1 2 3 4 5 6 7

2 When I finish my study, I self-evaluate whether I met my proposed goals (Cuando termino mi estudio,
autoevaluó si cumplí con mis metas propuestas) 1 2 3 4 5 6 7

3 When I finish my study, I self-evaluate if the study place was adequate (Cuando termino mi estudio,
autoevalúo si el lugar de estudio fue adecuado) 1 2 3 4 5 6 7

4 When I finish my study, I self-evaluate if the study strategies employed were effective (Cuando termino
mi estudio, autoevalúo si las estrategias de estudio empleadas fueron efectivas) 1 2 3 4 5 6 7

5 When I finish my study, I self-evaluate whether I followed my planned schedule (Cuando termino mi
estudio, autoevalúo si cumplí con mi horario planificado) 1 2 3 4 5 6 7
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Abstract: Academic engagement and the conditions that favor it have become relevant in recent
decades due to their relationship with academic performance, well-being, and university permanence.
Variables such as perceived social support and sense of belonging are relevant aspects of social
integration to promote engagement. Evidence shows both variables predicting engagement. In
addition, the available evidence suggests this possible mediating role, which requires further analysis
in freshmen in the emergency teaching context due to the COVID-19. The present study aims to
evaluate the mediating role of sense of belonging in the relationship between perceived social support
and engagement in university students. Results showed significant predictive relationships between
social integration variables and engagement and showed the mediating role of sense of belonging
in the relation between perceived social support and the three types of engagement. These results
suggest the relevance for degree programs to consider these social integration variables as a key
element for university freshmen.

Keywords: engagement; sense of belonging; social support; freshmen; university

1. Introduction

Starting a university degree is a difficult experience for students. They face find-
ing themselves, constructing their identity, and trying to overcome the transition from
secondary education to university education with the complications that this entails [1].
The student must learn the formal and informal codes and regulations of the institution
in which they are located; they have to establish new interpersonal relationships—with
peers, professors, and other officials—that allow them to have a social network within
the university.

The construction of support networks was abruptly affected during the first year
of the pandemic, with severe changes in different areas. This phenomenon significant
impacted students, especially freshmen entering higher education [2]. Students were
working with peers and teachers through electronic devices, trying to complete academic
tasks and still enjoy a social university experience. These changes generated differences
in the habitual norms of the initial university experience, since it was necessary to rethink
teaching innovation strategies, change the programmed methodologies, and allocate more
institutional resources; above all, there was a radical change in the methods of motivating
and supporting students.
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The basic psychological need for relationships was affected by the confinement and
isolation in this new academic space of interaction. Students were trying to resolve prob-
lems, communicate, and negotiate while working on teams with communication delays and
lack of real physical contact. Recent research made during the pandemic analyzed social
integration variables, finding that social interaction, participation and feedback, and close
relationships with peers and teachers, were the most valued teaching–learning practices
and had the greatest impact in this emergency virtual context [3]. At the same time, several
studies have shown that confinement, isolation, and lack of social interaction decreased the
motivation and participation of students [4,5].

In this scenario, where social integration variables have been compromised, student’s
engagement could be affected, given that engagement is built on the conception of the
interactions that the student has with the educational context [6]. In this regard, it is
important to consider engagement in first-year university students, since it has been shown
to be important in academic variables such as retention and performance [7].

Few studies have analyzed the variables of social integration and their relationship
with engagement in first-year students during confinement. This issue deserves attention,
given that the confinement would have affected the variables of social integration and,
therefore, would have impacted the development of engagement in this population.

1.1. Engagement in University Context

In the university context, engagement is a high motivational state that manifests itself
in student behavior [3]. When students are in this motivational state, they show interest
in educational activities, and they make an effort and dedicate time to learning [8–11]. By
understanding engagement as a highly motivational state, it is possible to operationalize
students’ attitudes in three dimensions: behavioral, affective, and cognitive [10].

The behavioral dimension includes all the behaviors that are observed in students
that are interested in learning [11], such as participation, collaboration, performance, and
interest [12]. The cognitive dimension refers to the purpose of learning and is related to the
thoughts, beliefs, and perceptions that students have regarding the effort that academic
work requires. Therefore, it includes characteristics such as motivation, critical thinking,
and understanding of complex ideas, among others [12]. Finally, the emotional dimension
is related to the attitude and feeling of students towards the institution they belong to.
Some criteria that are evaluated in this dimension are the perception of relations with peers,
teachers, and the institution itself [12].

In the context of the pandemic and according to Junt and Lee (2018), in online educa-
tion, behavioral engagement is related to asking questions and communicating through
electronic devices; cognitive engagement is understood as the effort that learners make to
develop specific skills or understand online subjects; and emotional engagement is related
to the positive feeling towards teachers, students, and the subjects they take.

When students are “engaged”, they participate and collaborate in academic, social,
and extracurricular tasks linked to their learning. Therefore, they achieve positive academic
results. Furthermore, when students engaged, they are perceived to have more energy and
willingness to make the effort that is required to perform complex tasks and to develop
complex skills [13,14]. Additionally, they tend to manifest effort, persistence, and prosocial
behavior in class (behavioral engagement). Consequently, when students engage, they show
positive characteristics such as high interest in the topics they are learning, enthusiasm,
concentration, strategic learning, and self-regulation (cognitive engagement). On the
contrary, when students are engaged, they show a decrease in the levels of anxiety and
boredom (emotional engagement) [13,15,16].

Research on Study Engagement has shown relevance through its relationships with
a several variables linked to the teaching–learning process in university students [17].
Study engagement has been related with burnout, present and future academic perfor-
mance [18], wellbeing [19,20], academic satisfaction [20,21], dropout intention [22,23], and
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dropout [24,25]. For these reasons, it is imperative to analyze the social integration variables
that are related to engagement in first-year college students.

1.2. Social Integration Factors Related to Engagement

In the university context, social integration is related to the adaptation that students
achieve in the institution through daily experiences [26]. Social integration variables such
as perceived social support and sense of belonging have been deeply studied in the past
few years [27,28].

On the one hand, perceived social support is defined as the evaluation of students
regarding the resources the institution makes available for social support. This considers
both the quantity and quality of the social support [29]. Therefore, perceived social support
is a subjective and personal evaluation [30]. In this sense, the subjective element of the
evaluation is key, since it will depend directly on the personal needs that students have
concerning social support or social contact [31].

It has been demonstrated that in an educational environment, perceived social support
is related to the level of engagement that students have [23]. It has been observed that
perceived social support and the interpersonal relationships that students establish with
their peers, teachers, and members of the university campus are fundamental to develop a
sense of belonging [32]. Thus, the sense of belonging is related to the process of integration
of a person with the organization they belong to. Consequently, a student that has a feeling
of belonging towards the institution will also have a high perception of social support.

Sense of belonging refers to the perception that students have of being part of the
educational organization [33]. Having a high perception or sense of belonging means that
students feel valuable and respected in their own educational program [34–38]. Further-
more, perceiving a strong or special bond between students and others makes them feel that
they are part of a community, even when going through difficult moments or when facing
challenges [37]. Therefore, the sense of belonging is useful for students, since it means that
they feel accepted within the educational system, especially by peers and teachers [39].

To develop a high level of sense of belonging requires to have positive interactions in
a stable context, such that students can feel part of a community within the university [39].
Therefore, students who feel comfortable with the formal academic learning environment
and the social and cultural environment inside the institution have a sense of belonging that
translates into a desire to commit to their studies and to achieve their academic goals [40].
Since the sense of belonging is such an important variable for students’ education, its
influence on the level of engagement has been deeply studied during the pandemic, as
there has been a lack of social interaction that could have a negative effect on belonging [3].
Moreover, during the pandemic, it has been shown that sense of belonging is a predictor of
cognitive and emotional engagement [3].

Some authors have argued that in higher education institutions, sense of belonging is a
fundamental process that emerges from a collective one and that promotes the development
of engagement [38]. This is because belonging involves the development of a student’s
sense of identification with their university. Therefore, it can be inferred that belonging
predicts the level of engagement in the academic context [41]. Belonging can be determined
by the similarity and connection that students perceive with respect to their immediate
academic community [42]. It has also been shown that sense of belonging is a predictor
of behaviors such as respecting the rules or assuming more functions than the mandatory
ones [43].

Although there is evidence of the relationship between perceived social support, sense
of belonging, and engagement, there is still little evidence evaluating a mediating model of
this relationship. It has been found that the support of peers and parents influences the
sense of belonging that students have towards their institution and is linked to a greater
institutional engagement [44]. This leads to propose a scenario where perceived social
support influences engagement, and sense of belonging contributes to explain this relation
by a mediating effect. This is consistent with studies that have evaluated the mediating
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role that sense of belonging has in the relationship between resilience and engagement in
higher education students [45].

The present study aims to evaluate the mediating role of sense of belonging in the
relationship between perceived social support and engagement in university students. The
diverse evidence available suggests this possible mediating role, suggesting the need for
analysis of first-year students during the mandatory confinement period.

2. Materials and Methods

2.1. Design

A cross-sectional associative-predictive design was used by testing mediation mod-
els [46]. Dependent variables were three dimensions of engagement (cognitive, emotional,
and behavioral). Independent variables were perceived social support and perceived social
isolation. The mediator of these relationships was the sense of belonging.

2.2. Participants

A convenience sampling method was used because of the restrictions imposed by
the COVID-19 pandemic. Participants were 700 freshmen enrolled in 2020 in a Chilean
university. The distribution of the sample was 280 men (40%), 418 women (59.71%), and 2
students who identified with another preference (0.29%). Student’s age average was 18.4
years (SD = 1.7; minimum = 17; maximum = 32).

2.3. Instruments

The electronic questionnaire consisted of 27 items taken from 4 culturally and lin-
guistically adapted instruments for the Chilean context. The response was made using a
Likert-type scale of 1 to 7 points (1 = maximum disagreement; 7 = maximum agreement).
The subsections of the questionnaire were as follows.

The University Student Engagement Scale consists of 15 items and was created by
Maroco et al. [25]. This instrument has an adapted version for Chilean university stu-
dents [24]. It measures engagement by 3 dimensions: Interest (5 items), Effort (5 items), and
Participation (5 items). Adaptation and validation results in the university Chilean context
showed good results for a bifactorial structure, with one general factor and three subfactors
(RMSEA = 0.047 [95% CI: 0.040–0.055]; χ2 = 210.276, p < 0.001; CFI = 0.967; TLI = 0.954) as
well criterion validity and reliability (ω = 0.843; α = 0.841).

Membership factor was extracted from the Organizational Identification Question-
naire with Study Centers created by Yáñez et al. [47] and adapted to Chilean university
students [39]. In this research the Belonging dimension was used and was made up of
4 items. The psychometric study in the adapted version showed good results (RMSEA =
0.028 [95% CI: 0.000–0.085]; χ2 = 3.126, p = 0.20; CFI = 0.999; TLI = 0.999; RSMR = 0.005) as
well as reliability (ω = 0.834; α = 0.815).

The perceived social support factor was inspired by the conceptual proposal of Biasi,
Vicenzo and Patrizi [48]. This factor measures student’s perception of having a supporting
network in their educational community (degree), focusing on peers and professors, when it
is needed. The factor was made up of 4 items, with good psychometric properties for a one
factor structure (RMSEA = 0.072 [95% CI: 0.041–0.131]; χ2 = 11.616, p = 0.003; CFI = 0.997;
TLI = 0.992; RSMR = 0.011) as well as reliability (ω = 0.823; α = 0.798) [3].

2.4. Procedure

All new students enrolled in 2020 were invited to participate openly and voluntarily
through an official email sent by the university’s academic direction office and were
equivalent to 16.78% of the total population.

For ethical safeguards, the Declaration of Helsinki was considered as a reference [49].
The students reviewed and signed an informed consent designed by the research team
and approved by the Ethics Committee, which led them to the instrument in electronic
format. The students who did not want to participate were excluded from the research.
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Participation did not imply any compensation and was voluntary. The data collection was
made in the first semester of 2020.

2.5. Analysis

Data analysis consisted of testing mediation models following the proposed proce-
dures by Baron and Kenny [46]. Indirect, direct, and total effects were tested using the
Maximum Likelihood estimator with 95% confidence interval. Correlation analysis was
made using Pearson’s r coefficient. Plots were made considering parameter estimates. All
the analyses were made using Mplus version 7.1.

3. Results

Before performing the analyses, the distribution of the different study variables was
tested (Table 1). None of the variables met the assumption of normality, which is why
Spearman’s Rho coefficient was used to analyze the correlations.

Table 1. Descriptive Statistics.

z
Sense of

Belonging
Cognitive

Engagement
Behavioral

Engagement
Affective

Engagement
Social

Support

Valid 700 700 700 700 700
Missing 0 0 0 0 0

Mean 19.98 28.32 26.63 27.52 25.09
Std.

Deviation 5.04 4.64 5.21 5.10 7.87

Minimum 4.00 5.00 5.00 8.00 6.00
Maximum 28.00 35.00 35.00 35.00 42.00

The results showed statistically significant correlations between all the variables
studied (Table 2). The observed correlations fluctuated between medium to strong values,
where the strongest association was found between affective engagement and sense of
belonging. On the other hand, the weakest relationship observed was between cognitive
engagement and sense of belonging.

Table 2. Correlations between variables.

Social
Support

Cognitive
Engage-

ment

Behavioral
Engage-

ment

Affective
Engage-

ment

Sense of
Belonging

Social
Support

Spearman’s
Rho —

p-value —
Cognitive
Engage-

ment

Spearman’s
Rho 0.305 *** —

p-value <0.001 —
Behavioral

Engage-
ment

Spearman’s
Rho 0.344 *** 0.48 *** —

p-value <0.001 <0.001 —
Affective
Engage-

ment

Spearman’s
Rho 0.404 0.376 *** 0.417 *** —

p-value <0.001 <0.001 <0.001 —
Sense of

belonging
Spearman’s

Rho 0.532 *** 0.317 *** 0.432 *** 0.692 *** —

p-value <0.001 <0.001 <0.001 <0.001 —
*** p < 0.001.
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Following the main hypothesis of the study, the mediating role of sense of belonging in
the relationship between perceived social support and engagement was tested. To test this
hypothesis, three structural equation models were developed that evaluated the indirect
effect of sense of belonging on the relationship between perceived social support and the
different dimensions of academic engagement. In Table 3 total, direct, and indirect effect
is reported.

Table 3. Standardized estimations of total, direct, and indirect effects.

Effect
Cognitive

Engagement
Mediation Model

Affective
Engagement

Mediation Model

Behavioral
Engagement

Mediation Model

Indirect 0.054 *** 0.218 *** 0.106 ***
[95% CI] [0.028 to 0.079] [0.184 to 0.251] [0.076 to 0.136]

Direct 0.14 *** 0.052 ** 0.119 ***
Total 0.194 *** 0.27 *** 0.225 ***

** p < 0.01, *** p < 0.001.

In the first model evaluated, results show that perceived social support predicts
cognitive engagement in a statistically significant way (β = 0.194, z = 9.291, p < 0.001).
When evaluating the mediating role of the feeling of belonging, it is evident that the
relationship between both variables decreases in a statistically significant way, but the
direct effect continues to be statistically significant (β = 0.14, z = 5.783, p < 0.001). In
this way, it is possible to affirm that the feeling of belonging partially mediates (27.83%)
the relationship between perceived social support and cognitive engagement (β = 0.054,
z = 4.061, p < 0.001).

In the second model evaluated, the total effect of social support on affective engage-
ment was statistically significant (β = 0.27, z = 12.196, p < 0.001). When assessing the role of
sense of belonging, it is possible to assert that the indirect effect is statistically significant
(β = 0.052, z = 2.482, p < 0.01) and, at the same time, the direct effect decreases but continues
to be statistically significant (β = 0.218, z = 12.683, p < 0.001). Considering these values, it is
possible to assert that we are in the presence of a partial mediation, where 19.25% of the
effect of perceived social support on affective engagement can be explained through the
feeling of belonging variable.

The third model evaluated analyzed the effect of perceived social support on be-
havioral engagement (β = 0.225, z = 9.652, p < 0.001). For its part, the indirect effect is
statistically significant (β = 0.106, z = 6.911, p < 0.001), and the direct effect continues to be
statistically significant (β = 0.119, z = 4.518, p < 0.001). These results show partial media-
tion, where 47.11% of the effect of perceived social support on behavioral engagement is
channeled through the feeling of belonging.

4. Discussion

The pandemic forced higher education institutions to close due to mandatory con-
finement and start implementing online classes. The relationships and interaction at the
university and inside the classroom changed, as well as the social and educational experi-
ence. Professors had to use new methodologies and institutions had to use new strategies
to provide support to their students, especially those who entered the university in 2020.

The present study tested the mediating role of sense of belonging in the relationship
between perceived social support and engagement in a sample of first-year university
students during the start of the pandemic in order to contribute to understand relationships
between these variables in the context described above.

The observed correlations allow us to indicate that there is a strong relationship
between perceived social support and the sense of belonging, the first being a significant
predictor of the second, in accordance with what was observed in previous research in a
regular context and in virtual education during the pandemic [23,24,32]. This implies that,
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by perceiving greater social support, a greater sense of belonging is also felt. In this way,
maintaining better relationships with peers and teachers affects belonging experienced
by students.

Perceived social support showed a moderate relationship with three types of engage-
ment and was also a significant predictor, in accordance with previously reported research
in a regular context and in virtual education through the pandemic [23,24,50]. The link
between perceived social support regarding behavioral and cognitive engagement may be
because having support within an academic activity can encourage students to be inter-
ested, involved, and persevere in the academic tasks they face. The strongest relationship,
however, was obtained with respect to affective engagement, which may be due to the
importance of positive relationships in the classroom to generate favorable and satisfactory
work environments that stimulate student motivation.

Sense of belonging showed a moderate and predictive relationship with respect to
cognitive and behavioral engagement and a strong relationship with respect to affective
engagement, in accordance with what was reported in previous research in a regular context
and in virtual education during the pandemic [23,24]. The relationship observed between
the sense of belonging with respect to cognitive and behavioral engagement may be linked
to people’s behavior when part of a reference group [42,43]. Students who maintain
stronger ties to their degree and better align with social and academic degree interests
may experience greater interest, engagement, and participation. The greater relationship
between the sense of belonging and affective engagement, in line with what was previously
stated, may be because a student that experiences sense of belonging develops a positive
relationship with peers and teachers and perceives a better work environment. As a result,
they perceive a different academic workspace, which can affect their level of motivation.

Regarding the mediating role of the sense of belonging in the relationship between
perceived social support and the different types of engagement, it was observed that the
sense of belonging mediated the relationship with respect to the three types of engagement.
In all cases, the mediation was partial and explained a good part of the relationship between
the variables. These results are indicative that there is a direct influence of perceived social
support on the different types of engagement, but that part of the relationship is explained
by the presence of a sense of belonging. In other words, the effect that a greater perception
of social support exerts on the engagement occurs because it affects it directly but also
because it influences the students to feel a greater sense of belonging.

In this way, a student exhibits greater behavioral (participation, adherence, etc.), cogni-
tive (more effort and intellectual involvement), and affective (enjoyment, positive attitude,
etc.) engagement because they perceive more support from peers and teachers, but also
because this support makes them feel a greater sense of belonging to their educational com-
munity.

The sense of belonging mediated the relationship between social support and affective
engagement to a greater extent than the other types of engagement. According to what
was previously stated, this effect may be linked to a greater preponderance of positive
social relations and a favorable socio-academic climate to produce positive effects on the
affections of the students around their studies and academic tasks.

The results described and analyzed above suggest that, in an emergency virtual
education context as described in this article, perceived social support is a predictor of
academic engagement. In the same way, the sense of belonging is configured as a measure
that allows partially explaining this relationship, showing how supportive relationships
can influence commitment, but also that they can influence belonging, and through this,
the motivational states of the students.

5. Conclusions

The present study aimed to evaluate the mediating role of sense of belonging in the
relationship between perceived social support and engagement in university students. Re-
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sults showed the mediating role of sense of belonging and additionally showed differences
in the percentage of mediation for each type of engagement.

It can be concluded that the sense of belonging acts as a partial mediator of the
relationship between perceived social support and academic engagement. In addition, it is
observed that mediation is greater in the case of the relationship between perceived social
support and affective engagement, which highlights the importance of the effect of social
relationships on the motivational experience of the university student.

The relationships observed and the mediating role were appreciated in a context of
virtual education, in which the way of establishing interaction with peers and teachers was
mediated by technological supports, the use of software with different social possibilities,
and delays in communication, among other factors. The results presented occurred under
these conditions, which allows reaffirming the relevance of these variables in influencing
the motivation of students in that context. However, it is not possible to determine whether
these variables acquire greater or lesser relevance with respect to a regular context because
the study is limited by the lack of a previous valid basis for comparison. This allows an
interesting line of research to emerge to elucidate this question.

Another limitation of this study has to do with the sampling that reduces the sample
to a portion of university students. This restricts the possibilities for analyzing differences
by type of degree and type of university and/or generalizing the results to the university
population. This type of disaggregation of the results emerges as a future line of research, as
well as differences by semester of study and gender, among others, which could be relevant.

These results have possible relevant applications to higher education institutions and
can be useful to guide the support provided by higher education institutions to promote the
academic engagement of students in virtual educational contexts. Generating connection
strategies between students can favor perceived social support and thus engagement. How-
ever, strategies that allow students to connect with each other and with their teachers, in an
integrated educational community that allows students to feel part of it, can be a deeper
and more powerful strategy that encourages academic engagement. On the other hand,
interventions to promote post-pandemic adaptation should consider the strengthening
of these constructs among students, especially new entrants and those who took online
classes in their first two years of university.
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Abstract: In recent years, there has been an increase in the use of technologies in all aspects of daily
life, especially in educational contexts. Indeed, in most universities, using a virtual campus as a
support for teaching is now a general practice, even in face-to-face teaching. However, although
there are multiple studies on the quality of education and services provided by virtual campus
platforms, as well as statistics on the use of the various tools and forums, very few studies have
considered students’ perceptions of the quality perceived by students concerning the pedagogical
use that teachers make of virtual campuses. Even fewer studies have examined this as a function of
what year the students are in. In order to examine this more thoroughly, an ad hoc questionnaire was
applied to 783 students enrolled in the first three years at various universities in Spain, covering all
knowledge areas. The results show that first-year students had more positive opinions of the quality
of their teachers’ virtual-campus practices than students in subsequent years. More specifically, those
first-year students perceived greater encouragement and motivation from the teaching staff and more
communication between teachers and students. These findings suggest the need for good teaching
practices that consider motivation, communication and collaborative groups, not only during the
first year, but also throughout university courses in order to ensure quality education.

Keywords: higher education; virtual campus; quality; virtual education; digital environments

1. Introduction

The challenge facing current university teachers in the 21st century is educating
skilled professionals capable of adapting to the demands and requirements of a global-
ized society that is in constant flux and is dominated by information and communication
technologies [1–3]. In this regard, in a context in which the amount of information seems
unsurmountable [4], future graduates will have to develop skills that will allow them to
learn autonomously, practically, and continuously, and maintain their engagement through-
out their lives [5]. More specifically, and as established by the European Higher Education
Area (EHEA), competencies such as personal initiative, individual responsibility, and par-
ticularly critical thinking, digital competence, and collaborative working are essential and
have become more predominant in this new era [6,7].

Against this backdrop, universities have seen the need to revamp and adapt their
traditional teaching methods in order to encourage the learning of these competencies
beyond the walls of the traditional classroom [8,9]. In the last decade, and in response to the
European convergence process, new, more suitable spaces have been added to university
teaching [10], based principally on ICT [11,12]. This is the case with virtual campuses, the
use of which as a teaching support is nowadays one of the most widespread practices in
these institutions [13,14]. In fact, according to González-González and Infante-Moro [15]
(p. 1), they have become a key part of contemporary higher education by allowing “contin-
ued lifelong education and learning, and making collaboration, expansion, the relationship
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with society, and knowledge transfer possible”. All of which are in line with the new
teaching–learning paradigm demanded by the EHEA.

The use that different universities make of these virtual environments is so varied—
as is the terminology used within the field: web educational platforms, virtual spaces,
virtual classrooms, etc.—that according to Urbina and Salinas [16] (p. 6), it is difficult
to find unanimity in the scientific literature about how they are defined. Despite that,
and according to these authors, there does seem to be a consensus that virtual campuses,
rather than correlating to physical university campuses, are “web sites available to an
educational community, with the facility to provide teaching resources, and communica-
tion and interaction functions”. Nevertheless, although they were created to make the
educational services provided by the universities more available—teaching materials, on-
line library access, etc. [17]—currently, thanks to advances in educational information
technology, there are many possibilities. These include a better accessibility from any
internet-connected device [18,19], making the teaching–learning process possible in any
context and at any time [20].

Apart from the above, virtual campuses are spaces which provide students with
information relevant to their courses such as teaching guides, syllabuses and coursework
exercises [21]. They also allow students more opportunity for interaction with teachers [22].
Students can consult their teachers more, exchange more messages (not only on academic
topics) and receive more tutoring from their teachers by being able to manage these
processes more easily and quickly given their essentially online nature [23]. In this regard,
the possibilities of these more direct, varied, and educational interactions [24] in these
qualification or evaluation instruments [25], make it possible for students to receive more
continuous attention and allow a more individualized evaluation process, providing other
means of communication and contact outside the traditional classroom [26]. Similarly,
virtual campuses help students to interact more with their classmates by, for example,
participation in forums and the use of interactive resources (Webquests, Blogs, Wikis, etc.)
and tools in these online spaces which encourage collaborative learning [27,28].

Nonetheless, and even though there is this methodological versatility [14], researchers
such as Area et al. [13] have warned of the domination of expository teaching in which the
teaching role is that of a mere transmitter of knowledge. There are, however, professionals
who encourage more active, autonomous, collaborative work from their students in the
teaching–learning process, relegating their own roles to the background [29].

This being the case, and having confirmed that the success of these virtual spaces
comes from the “multiple educational activities, from permanent accompaniment ( . . . )
to the generation of affective ties of value and respect, that is, to human interaction” [30]
(p. 53), the overall trend, nowadays, for teachers’ use of virtual campuses is as simple
support for—and even copies of—the activities in their traditional face-to-face classes [22].
These technological spaces are flooded with notes, class presentations, and an endless dupli-
cation of materials [19], which turns them into repositories of information and content [31],
consequently failing to take advantage of the interactive and communicative potential there
is for the individualization of learning [19].

In accordance with these ideas, what provides quality to teaching is not the virtual
campus tools in and of themselves [23,32], but rather that “they acquire pedagogical
value ( . . . ) as mediating artefacts between the teacher and student or between peers
which provides a unique virtual educational context facilitating interactive processes of
co-construction of knowledge” [33] (p. 164). Only to the extent that the use of these virtual
tools are in effect combining teaching-support-quality (in face-to-face or distance teaching),
will higher educational institutions be pursuing excellence, educational efficacy [34], and
consequently student motivation [35], satisfaction, and performance as indicators of the
quality of their educational systems [36].

In this regard, the 2016 UNIVERSITIC report showed that universities should continue
to develop, implement, and promote good practices related to virtual teaching [37]. This
inevitably includes research and the systematic evaluation of the quality of the teaching
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in these technological learning environments, considering not only criteria based on the
technological infrastructure, teaching methodologies used, and the results of learning, but
also on users’ opinions, especially student users [38]. Although in recent years there has
been growing interest in the scientific community about the study of the quality of teaching
practices via virtual campuses in higher education [39–41], there are few studies that have
examined this from the student perspective [42].

Objectives and Hypotheses

In light of this, and bearing in mind that new students have different needs in terms of
attention, monitoring, and evaluation of the learning process compared to more experienced
students [8], the general objective of this current study is to analyse students’ perceptions,
by university year, of the teaching practices delivered through the virtual campuses as
a support to provide quality to their university teaching. A more specific objective is
to attempt to determine whether there are statistically significant differences in student
perceptions of student–teacher interactions encouraged by teaching practices through
the virtual campus. To that end, we have formulated the following research hypotheses:
(1) first-year students will ascribe more importance to teachers’ teaching uses of the virtual
campus as a quality complement to their classes than students in later years, (2) first-
year students will ascribe more importance to teacher–student interaction-communication
driven by the teaching use of virtual campus tools, and a final hypothesis that applies to
the entire sample is (3) that there will be no statistically significant differences between the
three academic years in students’ perceptions about the teachers’ promotion of motivation
in interactions via the virtual campus.

2. Materials and Methods

In order to respond to the objectives, we performed an ex post facto study with a
descriptive, inferential research design.

2.1. Participants

A total of 783 university students participated in the study. Three quarters were
women (74.58%, n = 584) and one quarter were men (25.42%, n = 199). They were aged
between 19 and 59 years old (M = 22.43, SD = 7.04). All were studying courses in various
Spanish higher education institutions: the Universidad Nacional de Educación a Distancia
(The National Distance Learning University)—UNED—(n = 112), and other universities in
Spain (n = 31), with the vast majority studying at the University of Oviedo (n = 636). Most
students were in the first year of their degree course (n = 381), followed by second-year
(n = 256), and third-year (n = 146) students. The students were studying subjects that
covered all knowledge areas: social and legal sciences (54.3%), engineering and architecture
(3.8%), health sciences (37.2%), arts and humanities (4.1%), and science (0.6%).

Given the sociocultural and historical background of the students (i.e., the knowledge
and information society characterized by the use of new technologies), 98% of the sample
reported having internet-connected electronic devices with which they could access, among
other things, the virtual campus during their courses of study.

2.2. Instruments

The data collection was via a questionnaire entitled “Analysis of university students’
perceptions of virtual campuses in the European Higher Education Area”. This was
created ad hoc and validated in previous studies [43]. The reliability, in terms of internal
consistency, was calculated using the Cronbach alpha, giving a value of 0.894, which
according to O’Dwyer and Bernauer [44], is a more than acceptable value.

The initial questionnaire was made up of 44 items in eight blocks: Block A–Introduction
and collection of sociodemographic data (9 items with semi-open responses); Block B–
Availability of resources at home (5 items with yes/no responses); Block C–Teacher
planning (4 items); Block D–Content (7 items); Block E–Methodology (5 items); Block
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F–Communication (5 items); Block G–Evaluation (5 items), and Block H–Digital compe-
tence (4 items). Blocks C, D, E, F, G, and H were Likert-type responses with four options
(e.g., 1 = completely disagree, 2 = disagree, 3 = agree, and 4 = completely agree).

We selected 12 items from various blocks for the current study in order to achieve
our objectives, making up two dimensions of study. The 44 items assessed aspects of the
teachers, students, and the virtual campus in general. Therefore, for this specific study,
given its objective and hypotheses, 12 items were selected corresponding to what students
might think about teachers’ usage of the virtual campus, as well as the interaction that they
could maintain through using this tool. The following table establishes the classification of
these items with their respective dimensions (see Table 1).

Table 1. Dimensions and items selected to study university students’ perceptions about whether
teaching practices in virtual campuses provide quality to education.

Dimensions Item Descriptions

Teachers’ teaching practice in a virtual campus as
support for the quality of teaching

1. The subject content in the virtual campus is up to date.
2. Teachers have up to date, specialized training in managing the virtual campus.

3. Activities are published on the virtual campus which encourage the discussion of
ideas, debate, etc.

4. Teachers ask for an evaluation of the teaching and technical content of the subject.
5. Teachers give guidance and advice through the virtual campus.
6. Teachers demonstrate a positive attitude towards using the virtual campus.

Teachers’ making use of the potential of the virtual
campus for interaction with students

7. I only get information via the virtual campus about subject grades (messaging,
individual scores . . . ).

8. Communication with teachers via the virtual campus flows well.
9. Teachers often contact me through the virtual campus.

10. Teachers respond satisfactorily to queries and observations.
11. Teachers respond quickly to queries and observations.
12. Teachers promote motivation in their interactions via the virtual campus.

Source: researchers’ own work.

2.3. Procedure

For this study, an incidental sampling was used, with the intention that the sample
be as diverse as possible. The researchers contacted teachers in various universities with
easy access who were willing to collaborate, explaining the aim of the study in detail and
the feasibility of applying the instrument to their students voluntarily and anonymously.
Teachers were selected with the following inclusion criteria, those who: (a) preferentially
taught undergraduate degrees, and (b) used virtual campuses in their subjects.

The teachers were responsible for administering the questionnaire to their own stu-
dents following the researchers’ instructions, and offering the students the option to par-
ticipate in the study by completing the questionnaire online in the virtual campus of the
teachers’ subject. Before completing the questionnaire, the students were informed of the
study objectives, its confidential nature, and the time needed to complete the electronic
questionnaire, which was around 30 min.

2.4. Data Analysis

We used the SPSS v.24. statistical software, starting with a descriptive analysis
(i.e., measures of central tendency and variability). Following that, the normality of the
distribution was checked in order to select the comparative analysis to perform. According
to the Kolmogorov–Smirnov statistic (df > 50 and p < 0.001 in all cases), we confirmed the
existence of differences in the samples, meaning the data were not normally distributed.

Subsequently, we carried out non-parametric tests, performing the Kruskal–Wallis
analysis to determine possible differences between the groups according to their academic
year (i.e., 1st, 2nd, and 3rd) via the Chi-squared statistic. Effect sizes were determined
using Cohen’s d, with values between 0.20 and 0.49 indicating small effect sizes, values
between 0.50 and 0.79 indicating moderate effect sizes, and values over 0.80 indicating
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large effect sizes [45]. Correlational analyses were also performed using the Pearson
correlation coefficient.

3. Results

This section covers the two dimensions of analysis about university students’ percep-
tions of the quality of teaching practices via the virtual campus as: (1) a complementary
support resource which adds quality to the education received, and (2) a potential tool for
encouraging teacher–student interaction.

As Table 2 shows, most of the students surveyed (M = 2.83; SD = 0.690) thought
that the subject content in the virtual campus at their universities was up to date (73.9%),
although there were some very different scores (with close scores for agree and disagree)
in response to the activities being published on the virtual campus which encouraged the
discussion of ideas, debate, etc., and teachers asking for an evaluation of the teaching and
technical content of the subject (M = 2.36; SD = 0.767).

Table 2. Percentages, mean, and standard deviation for the items in Dimension 1: the campus as a
complimentary support resource adding quality to the education received.

Items Percentage (%) M SD
CD D A CA

1. The subject content in the virtual campus is up
to date. 3.8 22.2 61 12.9 2.83 0.690

2. Teachers have up to date, specialized training
in managing the virtual campus. 9.1 30.5 53.9 6.5 2.58 0.746

3. Activities are published on the virtual campus
which encourage the discussion of ideas, debate,

etc.
14.6 43.9 37.7 3.8 2.26 0.773

4. Teachers ask for an evaluation of the teaching
and technical content of the subject. 13.8 40.7 41.4 4.1 2.36 0.767

5. Teachers give guidance and advice through the
virtual campus. 15.7 41.8 38.4 4.1 2.31 0.781

6. Teachers demonstrate a positive attitude
towards using the virtual campus. 7.5 24.4 58 10.1 2.71 0.749

Source: researchers’ own work.

In addition, referring to the teaching role, 60.4% of the students felt that the teachers
had up to date, specialized training for successfully managing the virtual campus for
their various subjects (M = 2.58; SD = 0.746), with a similarly high percentage of students
reporting that teachers demonstrated a positive attitude towards using the virtual campus
(68.1%, M = 2.71; SD = 0.749). Lastly, when asked about whether teachers gave guidance
and advice through the virtual campus (M = 2.31; SD = 0.781), the majority disagreed or
completely disagreed (57.5%).

The Kruskal–Wallis test was performed to determine whether there were statistically
significant differences between the surveyed students depending on their academic year.
The results are given in Table 3.

Significant differences were only found in one of the variables in this dimension, with
first-year students more in agreement that activities are published on the virtual campus
which encourage the discussion of ideas, debate, etc. (χ2 = 15.33; p < 0.001; d = 0.264), with a
small effect size. This was followed by second-year students (n = 256; mean rank = 368.93),
with third-year students being least in agreement that there were these types of activities in
the virtual campus (n = 146; mean rank = 355.09).

After reviewing the main results for the first dimension of the study, we continued
with the scores for the second dimension (Table 4).
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Table 3. Comparative analysis for Dimension 1: the campus as a complimentary support resource
adding quality to the education received.

Items Year n Mean
Rank

χ2 p Cohen’s d

1. The subject content in the virtual campus is up to
date.

1st 381 400.09 2.02 0.363
2nd 256 390.88
3rd 146 372.87

2. Teachers have up to date, specialized training in
managing the virtual campus.

1st 381 402.38 1.94 0.378
2nd 256 383.28
3rd 146 380.19

3. Activities are published on the virtual campus which
encourage the discussion of ideas, debate, etc.

1st 381 421.65 15.33 0.000 0.264
2nd 256 368.93
3rd 146 355.09

4. Teachers ask for an evaluation of the teaching and
technical content of the subject.

1st 381 401.70 2.52 0.284
2nd 256 390.43
3rd 146 369.44

5. Teachers give guidance and advice through the
virtual campus.

1st 381 403.92 2.57 0.276
2nd 256 377.21
3rd 146 386.85

6. Teachers demonstrate a positive attitude towards
using the virtual campus.

1st 381 405.64 3.74 0.153
2nd 256 383.39
3rd 146 371.49

Source: researchers’ own work.

Table 4. Percentages, mean and standard deviation for the items in Dimension 2: the campus as a
potential tool for teacher–student interaction.

Items Percentage (%) M SD
CD D A CA

7. I only get information via the virtual campus about
subject grades (messaging, individual scores . . . ). 6.1 11.6 54 28.2 3.04 0.802

8. Communication with teachers via the virtual campus
flows well. 19.3 43.7 31.4 5.6 2.23 0.823

9. Teachers often contact me through the virtual
campus. 19.4 41.5 33.1 6 2.26 0.837

10. Teachers respond satisfactorily to questions and
observations. 8.4 20.6 64 7 2.70 0.722

11. Teachers respond quickly to questions and
observations. 10.5 35.2 49.4 4.9 2.49 0.746

12. Teachers encourage motivation in their interactions
via the virtual campus. 20.4 47.9 27.1 4.6 2.16 0.797

Source: researchers’ own work.

As the table shows, in this second dimension the students’ had a negative assessment
of the potential of the virtual campus as a tool or vehicle promoting communication with
teachers. More than three quarters of those surveyed (82.2%) reported that the fundamental
content about which they received information from the virtual campus was about subject
grades (M = 3.04; SD = 0.802), rather than other non-curricular aspects that would contribute
to increased student motivation and involvement. In addition, and in relation to this
communication, most subjects reported that teachers responded satisfactorily to questions
and observations via the virtual campus (M = 2.70; SD = 0.722).

However, there did appear to be certain gaps in the nature of this communication,
which was not frequent (M = 2.26; SD = 0.837), nor did it flow well (M = 2.23; SD = 0.823).
In addition, the speed with which the teachers respond to questions and observations
was rapid for only 54.3% of the sample. The details of these communications helps us
understand that 68.3% of students reported that teachers did not encourage motivation in
their interactions (M = 2.16; SD = 0.797).

Finally, following the Kruskal–Wallis test, significant differences were found in five of
the six variables analyzed (see Table 5), with small effect sizes in each case.
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Table 5. Comparative analysis for Dimension 2: the campus as a potential tool for teacher–student
interaction.

Items Year n Mean Rank χ2 p Cohen’s d

7. I only get information via the virtual campus
about subject grades (messaging, individual

scores . . . ).

1st 381 398.57 3.02 0.221
2nd 256 374.20
3rd 146 406.07

8. Communication with teachers via the virtual
campus flows well.

1st 381 420.99 13.91 0.001 0.249
2nd 256 366.01
3rd 146 361.92

9. Teachers often contact me through the virtual
campus.

1st 381 415.06 9.847 0.007 0.202
2nd 256 378.66
3rd 146 355.21

10. Teachers respond satisfactorily to questions
and observations.

1st 381 407.25 7.769 0.021 0.173
2nd 256 390.43
3rd 146 354.96

11. Teachers respond quickly to questions and
observations.

1st 381 427.76 25.21 0.000 0.35
2nd 256 371.52
3rd 146 334.59

12. Teachers encourage motivation in their
interactions via the virtual campus.

1st 381 419.05 12.58 0.002 0.240
2nd 256 370.43
3rd 146 359.24

Source: researchers’ own work.

An overall examination of the items in Table 5, focusing on those where differences
were seen, shows that the first-year students had higher evaluations of the campus as a tool
promoting interaction with the teachers, especially compared to the third-year students who
disagreed most strongly with the idea of a communicative process driven by their respective
virtual campuses. The values of the mean ranks were higher for the first-year students in
variables referring to communication with teachers that was frequent (mean rank = 415.06;
χ2 = 9.847; p = 0.007; d = 0.020); that flowed well (mean rank = 420.99; χ2 = 13.91; p = 0.001;
d = 0.024), was satisfactory (mean rank = 407.25; χ2 = 7.769; p = 0.021; d = 0.017), and was a
rapid response to student queries (mean rank = 427.76; χ2 = 25.21; p < 0.001; d = 0.035). The
first-year students also perceived better encouragement of motivation in interactions by
teachers via the virtual campus (mean rank = 419.05; χ2 = 12.58; p = 0.002; d = 0.024) than
the second- or third-year students.

4. Discussion

Starting from the premise that a new student would need more support in their
learning processes to be able to make the most of their entry into higher education, and
with that, to properly adapt to the academic demands involved [46], the general objective of
this study was to examine whether students’ perceptions about the quality of the teaching
practices delivered via virtual campuses would vary depending on which academic year
they were in. In the first dimension of the analysis, we expected the first-year students to
have higher ratings for teachers’ teaching practices in these spaces as a supporting teaching
quality (H1); however, the results from the variables in this dimension (items 1–6 in Table 3)
did not support this hypothesis, although one of the variables (item 3 in Table 3) did exhibit
statistically significant differences between the three years. This item referred to the didactic
use teachers made of these platforms to publish activities which encouraged a discussion
of ideas, debate, thought, and critical thinking, etc. This finding is in line with Bangert [47]
who, in a study looking at master’s students’ evaluations of a nursing course, concluded
that students positively evaluated the quality of activities set by teachers, via the virtual
campus, promoting debate and discussion, which allowed for a better understanding of
course content [48]; however, most of the students surveyed in our study exhibited the
opposite opinion. This was what Area et al. [13] and Cisneros [14] found, demonstrating
that generally, and regardless of the year the teaching took place in, the tendency was to
use these spaces principally as mere repositories of information and, to a lesser extent,
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as a teaching resource for more active learning activities needing collaboration between
students (e.g., discussion, exchange of ideas, etc.).

Continuing with the second dimension, referring to teachers’ making the most of the
interactive and communicative potential of the virtual campus, once again it was the first-
year students who perceived more encouragement of teacher–student interactions via this
resource, which confirms our second hypothesis (see items 7–12 in Table 3). Considering the
fact that many studies have confirmed that the transition to university produces significant
academic, psychological, and social changes that can on occasion lead to insecurity and
disorientation, better attention and monitoring by teachers becomes essential for better
student adaptation to the university context. Aspects such as interaction, feedback, and
tutorials during the first year promote better satisfaction with the teaching received. For
that reason, our results show that from the perspective of the students surveyed, it was
the first-year students who most felt that teachers maintained a frequent contact and
flowing communication with them, and who responded quickest and most satisfactorily
to their queries and observations. In this way, they understood that their teachers made
better use of the interactive and communicative tools offered by the virtual campus (see
items 7–11 in Table 5). This is along similar lines to the findings from Bangert [49] with
master’s students. That author found that a high percentage of students reported that
their teachers were always accessible and not only responded rapidly to their queries, but
also gave them supportive feedback, effective, personalized communication, exhibited
high levels of concern that they learn, and encouraged them to perform their tasks better.
However, our results contrast those found by Fariña-Vargas et al. [22] who, in a study in
the virtual classrooms of La Laguna University, found that teachers who taught various
classes made little use of interactive resources via the virtual campus, offering hardly any
educational feedback. These results agree with those from Area et al. [13], who warned of
minimal continued tutoring or teacher–student feedback. According to that study, a lack of
this teaching feedback could be an incentive for students to participate less in academic
activities, and consequently for a reduced interest and curiosity about their subjects [50].

Lastly, the third research hypothesis, within this same dimension, was rejected.
Against our expectations, our results confirmed that there were statistically significant
differences between the three academic years in the student perceptions about the encour-
agement of motivation by teachers in interactions via the virtual campus. Once again, it
was the first-year students who exhibited the most appreciation of this encouragement
compared to their second- and third-year classmates. These results contrast those found
by Álvarez et al. [43], who reported in their study that 83.9% of undergraduate students
surveyed, mainly in their first year, reported that their teachers did not motivate them
enough in their interactions via the virtual campus. Nevertheless, one of the strategies to
implement in order to achieve a standard of quality in teaching is for motivating university
students via individualized attention which fosters and incentivizes their curiosity and
desire to learn [51]. In order to do that, the teacher must be flexible in the face of the various
challenges and concerns that students may present, and of course, ensure a friendly and
harmonious working climate, encouraging participation in discussion forums through the
creation of different types of debate. On similar lines, Rojas et al. [52] suggested that if
good teaching practices were implemented via virtual campuses, it could notably increase
student motivation, so that students would persist in their courses and be more likely to
successfully complete their education.

Similarly, in research by Martínez et al. [43], it was first-year students who made the
best use of the support tools and teaching materials the teachers made available on the
various virtual platforms (e.g., teaching guides, syllabuses, notes, activities, etc.) and who
used forums and bulletin boards more, with the latter being the space the teachers usually
used to inform students about items of interest related to their subjects. In our study, on
similar lines, the fact that the first-year students were the ones who demonstrated the best
perceptions of teaching quality supported by the virtual tools provided by the campus
may be precisely due to the fact that during the first year the teachers use them more,

176



Sustainability 2023, 15, 620

incentivizing their students to use them as well. This would be in line with Feliz [53] by
indicating that these tools need significant teacher involvement to obtain full use of them;
therefore, if teachers do not make proper use of the virtual campus, it will also be difficult
for students to do so.

This study does have some limitations. It would have been interesting to have had a
greater representation of students from private or fully virtual universities, as well as the
teachers’ own opinions, which would have allowed the identification of where opinions
agree and differ, giving guidance to future informative and training action aimed at both
agents in the teaching–learning process. It would also have been interesting to explore the
possible influence of gender, knowledge area, and university type on the opinions collected.
For future research, it could also be interesting to compare the students in their first and
fourth years to analyze the differences between them, as well as those that could belong
to similar areas or disciplines. There might be differences between those new students
and those who are about to graduate in their perception about the use of the campus by
teachers, as well as the importance of the use of the virtual campus for the students of a 1st
year course. These considerations could be included in future research which, in addition
to the above, could complement this positivist methodology with another interpretive
paradigm that would provide information on what the items in the questionnaire mean
individually to the surveyed students. In this respect, we would suggest discussion groups
as an instrument, with the information treated by a content analysis.

5. Conclusions

In summary, and in light of the above, it seems essential that teachers deliver appro-
priate practice, through the support of the virtual campus, not only during the first year
but also in subsequent years. In consequence, higher education institutions, and even more
so the teachers within them, should be aware of the need to adapt these practices to the
profiles of the students in the different academic years so that they can deliver quality
teaching, which involves offering the students what they require: functional knowledge;
strong, effective communication processes; and a continual updating of the subjects of
digital skills and student tutoring. Besides that, future challenges to develop the quality of
virtual campuses could include activities that improve the collaborative learning between
students. In addition, it would be important for teachers to consider the full potential of
the virtual campus and to take advantage of all the tools it offers through training and
education in order to avoid using it merely as a repository, especially for those teaching
first-year students, because as this study found, new students need more involvement from
their teachers through the virtual campus.
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28. Duţă, N.; Martínez-Rivera, O. Between theory and practice: The importance of ICT in Higher Education as a tool for collaborative
learning. Procedia Soc. Behav. Sci. 2015, 180, 1466–1473. [CrossRef]

29. Samaniego, G.; Marqués, L.; Gisbert, M. El profesorado universitario y el uso de Entornos Virtuales de Aprendizaje. Campus
Virtuales 2015, 4, 50–58.

30. Marúm-Espinosa, E. Calidad en la Educación a Distancia. Una perspectiva desde México. Rev. Iberoam. Educ. Distancia 2011, 14,
49–62. [CrossRef]

31. Cabero-Almenara, J.; Arancibia, M.L.; Del Prete, A. Dominio técnico y didáctico del LMS Moodle en Educación Superior. Más allá
de su uso functional. J. New Approaches Educ. Res. 2019, 8, 27–35. [CrossRef]

32. Onrubia, J. Aprender y enseñar en entornos virtuales: Actividad conjunta, ayuda pedagógica y construcción del conocimiento.
Rev. Educ. Distancia 2016, 50, 3. [CrossRef]

33. Salmerón, H.; Rodríguez, S.; Gutiérrez, C. Metodologías que optimizan la comunicación en entornos de aprendizaje virtual.
Comunicar 2010, 17, 163–171. [CrossRef]

34. García, L. Bases, Mediaciones y Futuro de la Educación a Distancia en la Sociedad Digital, 1st ed.; Síntesis: Madrid, Spain, 2014;
pp. 1–320.

35. Martínez, C.; Riopérez, N. Programa de desarrollo de competencias para el aprendizaje a lo largo de la vida para estudiantes de
educación superior. Pedagog. Social. Rev. Interuniv. 2013, 22, 137–151. [CrossRef]

36. Gutiérrez, R.; García, A. ¿Cómo mejorar la calidad, la motivación y el compromiso estudiantil en la educación virtual? Campus
Virtuales 2016, 5, 74–82.

37. Llorens, F.; Fernández, A.; Canay, J.R.; Fernández, S.; Rodeiro, D.; Ruzo, E.; Sampalo, F.J. Descripción de las TI. In UNIVERSITIC
2016. Análisis de las TIC en las Universidades Españoles, 1st ed.; Gómez, J., Ed.; Crue Universidades Españolas: Madrid, Spain, 2016;
pp. 20–52.

38. Marciniak, R.; Gairín, J. Dimensiones de evaluación de calidad de educación virtual: Revisión de modelos referentes. Rev. Iberoam.
Educ. Distancia 2018, 21, 217–238. [CrossRef]

39. Aguaded, J.I.; Tirado, R.; Hernando-Gómez, A. Campus virtuales en universidades andaluzas: Tipologías de uso educativo,
competencias docentes y apoyo institucional. Teoría Educ. 2011, 23, 159–179. [CrossRef]

40. Area, M.; San Nicolás, M.B.; Fariña-Vargas, E. Buenas prácticas de aulas virtuales en la docencia universitaria semipresencial.
Teoría Educ. Cult. Soc. Inf. 2010, 11, 7–31.

41. De Pablos, J.; Colás, M.P.; González, T. La enseñanza universitaria apoyada en plataformas virtuales. Cambios en las prácticas
docentes: El caso de la Universidad de Sevilla. Estud. Sobre Educ. 2011, 20, 23–48. [CrossRef]

42. Area, M.; Sanabria, A.L.; González, M. Análisis de una experiencia de docencia universitaria semipresencial desde la perspectiva
del alumnado. Rev. Iberoam. Educ. Distancia 2008, 11, 231–245.

43. Álvarez, L.; Cervero, A.; García, V. Estudio piloto sobre la valoración de los campus virtuales en el EEES desde la perspectiva
del alumnado universitario. In Innovación en la Educación Superior. Desafíos y Propuestas, 1st ed.; Pérez, R., Rodríguez-Martín, A.,
Álvarez, E., Eds.; Servicio de Publicaciones de la Universidad de Oviedo: Oviedo, Spain, 2015; pp. 399–407.

44. O’Dwyer, L.; Bernauer, J.A. Quantitative Research for the Qualitative Researcher, 1st ed.; Sage: Los Angeles, CA, USA, 2014.
45. Cohen, B. Exploring Psychological Statistics, 3rd ed.; John Wiley & Sons: Hoboken, NJ, USA, 2008.
46. Silva, M. El primer año universitario. Un tramo crítico para el éxito académico. Perf. Educ. 2011, 33, 102–114.
47. Bangert, A.W. The seven principles of effective teaching. A framework for designing, delivering, and evaluating and Internet-

based assessment course for Nurse Educators. Nurse Educ. 2005, 30, 221–225. [CrossRef]
48. Díaz, W. Modelos didácticos utilizados en la universidad. Red Iberoam. Investig. Sobre Calid. Educ. Super. 2013, 2, 1–24.
49. Bangert, A.W. The seven principles of good practice: A framework for evaluating on-line teaching. Int. High. Educ. 2014, 7,

217–232. [CrossRef]
50. Herrera, M.A. Las nuevas tecnologías en el aprendizaje constructivo. Rev. Iberoam. Educ. 2004, 34, 1–20. [CrossRef]
51. Llorente, M.C. La tutoría virtual: Técnicas, herramientas y estrategias. Rev. Educaweb. 2007, 1, 23–38.
52. Rojas, N.; Pérez, F.; Torres, I.; Peláez, E. Las aulas virtuales: Una opción para el desarrollo de la Educación Médica. Edumecentro

2014, 6, 231–247.
53. Feliz, T. Análisis de contenido de la comunicación asíncrona en la formación universitaria. Rev. Educ. 2012, 358, 282–309.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

179





Citation: Casanova, J.R.;

Castro-López, A.; Bernardo, A.B.;

Almeida, L.S. The Dropout of

First-Year STEM Students: Is It Worth

Looking beyond Academic

Achievement? Sustainability 2023, 15,

1253. https://doi.org/10.3390/

su15021253

Academic Editor: Antonio P.

Gutierrez de Blume

Received: 11 November 2022

Revised: 4 January 2023

Accepted: 5 January 2023

Published: 9 January 2023

Copyright: © 2023 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/).

sustainability

Article

The Dropout of First-Year STEM Students: Is It Worth Looking
beyond Academic Achievement?

Joana R. Casanova 1,*, Adrián Castro-López 2, Ana B. Bernardo 3 and Leandro S. Almeida 4

1 Research Centre on Child Studies (CIEC), Institute of Education, University of Minho,
4710-057 Braga, Portugal

2 Department of Business Administration, University of Oviedo, 33003 Oviedo, Spain
3 Department of Psychology, University of Oviedo, 33003 Oviedo, Spain
4 Department of Basic Psychology, School of Psychology, University of Minho, 4710-057 Braga, Portugal
* Correspondence: joanacasanova@ie.uminho.pt

Abstract: The expansion of Higher Education increased the diversity of students, with heteroge-
nous characteristics, needs, and values. Institutions, intending to preserve the mission and the
transformative potential of the tertiary level of education, are facing and implementing policies and
practices that enhance success conditions, persistence, and avoid student dropout, in order to meet
the goals for sustainable development of people and societies. The present study aims to analyze
the impact of personal and academic variables on students’ academic difficulties in adaption to
HE, academic achievement, and dropout among first-year STEM students. From a cohort of STEM
first-year students at a Portuguese public university, the participants numbered 1376. Applying the
structural equation modelling, the results highlight the effect of the variables age, gender, scholarship,
and grade point average on access to higher education, difficulties in adapting to higher education,
and dropout decision. Understanding STEM students who have already dropped out can contribute
to better identification of institutional actions to prevent and reduce its occurrence, especially in
first-year students.

Keywords: higher education; first-year students; student adjustment; academic achievement; dropout

1. Introduction

In last decades we have witnessed a great expansion of Higher Education (HE),
explained by the increasing acknowledgement of HE as a context with high transformative
potential, which has the mission to provide opportunities for students’ global development
and training in technical and professional knowledge and skills (Harman, 2017). Frequently,
students and their families invest in tertiary education as a chance to obtain a degree and
thus widen their opportunities. This is especially true for people from socioeconomically
disadvantaged backgrounds [1,2].

In this framework, the sustainable development goals (SDG) assumed by the United
Nations highlight the scientific and social role of higher education in the global objectives
of sustainable development, generalized to the entire population. In line with the SDG
4–Education and the SDG8–Decent work and Economic Growth objectives, it is urgent to
provide lifelong learning opportunities for youth and adults (target 4.3), to substantially
reduce the proportion of youth not in employment, education, or training (target 8.5), and
to achieve full and productive employment and decent work for all (target 8.6), increasing
the number of youth and adults who have relevant skills for employment, decent jobs, and
entrepreneurship (target 4.4). The educational goals are also related with more healthy and
sustainable lifestyles, promoting more democratic societies, based on the respect of human
rights and the promotion of a culture nonviolence (target 4.7) [3].

Given this world context, the dropout of students from HE can be understood as a
phenomenon that goes against the objectives of societies and governments [3]. Students
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who drop out usually experience the non-fulfilment of a personal and professional project,
with negative impact on their own expectations, but also on their family’s expectations.
The negative impact also occurs in HE institutions, since internal quality assurance systems
consider not only the attraction of students, but also course completion rates as indicators of
the quality. From an economic perspective, HE institutions lose public and family funding
which are directly associated with the number of students who attend them. For all these
reasons, institutions are becoming increasingly attentive in monitoring and predicting the
phenomenon to develop institutional strategies and services to promote persistence and
support students at-risk [4,5].

Dropping out can be understood as a complex and multidetermined phenomenon.
According to V. Tinto [6], assuming an interactionist approach with dynamic and reciprocal
interactions, dropout is the result of a gradual process of disengagement of the student
from the course and/or institution. The students’ personal characteristics, the formal and
informal characteristics of the HE institution, and the characteristics of the community in
which the students are inserted play an important role in the decision to remain or drop
out [7–10]. In the same line, other authors point out that dropping out cannot be analyzed
as a decision taken at a given moment, because it is essentially the result of a process of
investment, in affective, cognitive, and behavioral terms, of students in academic activities,
which is associated with the quality and degree of attachment of students to their course
and institution [11–14]. For some students with low levels of maturity and autonomy, the
transition and adaptation to HE is more challenging, especially for those who need to
develop coping mechanisms to manage the demands and/or perceived lack of support
from the institution [15–18].

In this article, considering STEM first-year students, we will analyze some of the
variables identified in the research as relevant to explaining the student dropout. In the area
of STEM, student dropout does not favor countries’ development strategies and economic
competitiveness [18]. Given the great importance of STEM skills in solving most everyday
problems and exercising citizenship [19], the dropout of students in these undergraduate
areas becomes socially more critical.

One of the variables assumed as relevant in the dropout process is related to the
students’ learning and academic performance levels [20,21]. In the first weeks, the student
evaluates the levels of understanding of the curricular subjects or the effectiveness of lessons
and the work done in various groups, for example [22]. When the levels of performance
achieved are not representing the efforts made by the student, the first doubts about
the course and higher education emerge and some intentions to drop out could also
emerge [23,24]. The first tests or exams at the end of the semester may confirm such
academic difficulties, and at that point the decision to drop out can be made. The student
can weigh the marks obtained and the number of curricular units successfully completed
to appreciate whether the investment made in the academic activities was compensated or
not. In this sense, in our study, we considered the number of curricular units completed
by first-year students as a possible predictor of dropout in line with research that points
to academic performance as the closest determinant or the most relevant predictor of the
dropout decision [12,25]. Thinking about dropout as a gradual disengagement process,
achievement difficulties appear in our model as a variable related to the dropout decision.

On the other hand, research shows that several students experience difficulties in
their transition and adaptation to higher education, and that these difficulties impair their
academic performance and thus may be the origin of the dropout decision [12,16,26]. HE
makes several demands and students do not always have the necessary skills and levels
of autonomy to successfully overcome such demands [27–29]. Such students, without
support, may progressively disengage from academic activities, exacerbating feelings and
behaviors associated with academic maladaptation [30–32].

Research in the area indicates, for example, that first-year STEM courses have founda-
tional curricular units in the areas of mathematics, physics, and chemistry, and students
with poorer academic skills in secondary school may experience more difficulties in their
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learning [32,33]. Problems in the academic adjustment of incoming students are not limited
to difficulties in learning and academic achievement; some students arrive in higher educa-
tion with insufficient levels of personal autonomy to manage new daily responsibilities or
to establish relationships with new classmates and teachers [10,34,35], while others have
unrealistic expectations about the course and HE, sometimes with poorly defined voca-
tional projects. Finally, the institution and academic environment in ES is quite different
and less welcoming than the reality experienced in secondary school, and students do not
always have the personal resources to cope with less structured and more anonymous
environments [15,36]. Due to its relevance, in our model, we introduced the difficulties of
academic adaptation that students verbalize when entering HE as a factor that can impact
academic performance at the end of first semester and present a direct or/and indirect
impact on the decision to remain or leave during the first year [23,37,38].

Research also shows that other entrance characteristics of students can have an impact
on their adaptation, performance, and permanence. One of these variables has to do with
the grade point average (GPA) to access HE, which reflects the set of skills that the student
has developed throughout his or her previous schooling. At the same time, and especially
when we talk about STEM courses, this access average may condition the access of students
to certain courses when the admission rules are determined by the seriation of candidates
based on the access marks. In Portugal, the numerus clausus system determining the access
to courses and institutions is based on the application mark of the students, weighting their
school performance in secondary education and the marks in the entrance examinations
to higher education. The grade point average (GPA) is assumed to be a predictor of
academic success and explains around 20% of the variance of academic performance in the
first year [10,25,39].

Another variable that could influence the students’ adaptation to HE is that of socioe-
conomic resources, and the financial support policies for students (scholarships) may be an
relevant to their access and permanence, particularly for students from low-income families.
These financial supports help students’ engagement, persistence, and higher completion
rates [40–43].

Moreover, student age is a relevant variable to consider. Older students, being work-
ers, seem to have a higher propensity to drop out than traditional students; they usually
present a higher familiar level of cultural and economic capital that allows them to un-
derstand and become implicated in academic university life [40,44,45]; however, older
students may have fewer skills in organizing their learning activities because they have
been disconnected from their academic training for some time or because they need to
manage studying with other social, professional, or family responsibilities, missing more
classes and showing less availability for group work and losing the opportunity to ask
questions of colleagues and teachers [46]. On the other hand, due to their older age and
socioprofessional status, they may also be stereotyped by their peers, and even by teachers,
about their role as students, complicating their academic adaptation. Students from low
social backgrounds and students with no family tradition of attending HE tend to have
lower skills in mathematics and reading, critical thinking, and aspirations, and have the
perception of less parental support and encouragement [47]. The research points, therefore,
to the need to investigate the difficulties experienced by “non-traditional” students when
adapting to higher education, which, if not overcome, may be at the origin of low academic
performance and higher dropout rates.

Finally, some differences in academic achievement and on dropout rates are associated
with sex. Male students usually drop out more frequently and devote less time on academic
activities and tend to be older [48]. For female students, age is not a determinant variable
to explain dropout decision; more frequently female students exhibit more difficulties with
social integration [12,38,49]. Sex-based differences between students’ decision to drop out
could be explained by that fact that female students are often more methodical, focused,
and organized in planning their academic activities, more diligent in class and group
work, more participatory in class, and seek more support from faculty and peers [17,50],
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obtaining better grades along academic trajectories and enhancing access to universities the
degree of their preference. However, in STEM courses, the situation can be quite different
and some authors present higher dropout levels in female students [51–53]. In this case,
female students often experience a low sense of belonging, low self-efficacy, and weak
STEM identity, largely because of the remaining stereotypes that such students do not
meet the requirements of STEM courses [51,54]. For example, some research shows that
sexist bias against women persists in teachers and students [55,56]. The dropout ratio
by gender increase for students in scientific areas of graduation where their gender are
underrepresented, such as in some engineering courses [57].

In sum, the present study aims to analyze the impact of personal and academic
variables on students’ academic difficulties in adaption to HE, academic achievement, and
first-year dropout rate. It is also intended to analyze how this wide set of variables interact
with each other (direct effects and mediated effects) in the students’ decision to drop
out during the first-year. Understanding the gradual dropout process by STEM students
can contribute to the better identification of institutional actions to prevent and reduce
its occurrence, especially in first-year students. For the reflective construct ‘Adaptation
difficulties’, the moderating variables are illustrated in Figure 1.

Figure 1. Path diagram of gradual process of students’ disengagement and dropout.

2. Materials and Methods

2.1. Participants

The study was carried out in a public university in the north of Portugal, in which
1376 students were enrolled in different STEM degree courses who had enrolled in higher
education for the. According to the research by [58], for this type of analysis, they rec-
ommend having samples larger than 100 respondents. Therefore, our study fulfills this
requirement. The majority of the students were male (59.9%), with a mean age of 18.51 years
(SD = 2.52) with values ranging from 16 to 44 years. There are no significant differences
in age according to gender (Mmale = 18.62, SD = 2.78; Mfemale = 18.35, SD = 2.48). In the
sample, 36.8% of students receive scholarship, reflecting social support by the government
to students from less well-off households. Grade point average to access HE ranged from
10.00 to 19.64, with a mean value of 15.19 (SD = 1.83).
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2.2. Instruments

This study considers part of the data from the research project on first-year dropout
rate in HE students. The instruments used to collect the data/information contained in this
study are presented.

Sociodemographic questionnaire. Students’ information: participants’ age (years), sex
(0—female, 1—male); students’ information on academic history and vocational options:
grade point average of access to HE (from 10 to 20 points), degree in which the student
enrolled (name of the degree).

Academic Services Report on academic situation and dropout. Academic situation
on students’ dropout rate or permanence (1 = permanence; 2 = dropped out), number of
curricular units approved during students’ first year (students take on 5 or 6 subjects per
semester, totaling 60 ECTS credits per year), have benefited from a study grant (0 = no,
1 = yes).

Instrument to Explore Difficulties in Academic Higher Education Adaptation [59].
This assesses the difficulties anticipated by students regarding six situations of academic
life: (i) adaptation to the institution (welcome, spaces and services, relationship with
academic staff); (ii) learning (knowing how to study, participating in classes or completing
assignments on time, academic results); (iii) interpersonal (making new friends, integrating
into the class, participating in activities and social gatherings outside classes); (iv) economic
(defraying daily expenses); (v) autonomy (living on your own, self-confidence, managing
stress, taking on responsibilities on your own, missing your family); and (vi) vocational
(not liking the course, finding out that the course is not what you expected, future job
prospects). The answers are pointed on a 5-point Likert scale, from 1=no difficulties at
all to 5=many difficulties. The present study will use all the difficulties except economic
difficulties because the variable social grant was considered. The reliability of the scale
scores was estimated by Cronbach’s α coefficient (being 0.79).

2.3. Procedure

The study was conducted according to the ethical standards of research with human
beings, following the guidelines of the Declaration of Helsinki and the Oviedo Convention,
and, as part of a wider project, was presented and approved by the Ethics Committee of
the HE institution where the participants first enrolled.

Initially, first-year students were invited to participate in the study at enrolment in
the university. They were informed of the study objectives and gave their free, informed,
written consent to match the data collected when they started their course (sociodemo-
graphic questionnaire). The confidentiality of the data was assured, and students were able
to decline to participate or to drop out of the study at any time simply by communicating
their wishes. In a second moment, at the beginning of the second academic year, data
about academic achievement and the dropout rate from Academic Services (academic and
dropout report) was collected and matched with the sociodemographic questionnaire. Only
students for whom we had information about their HE entry and dropout status were
considered in the study.

2.4. Data Analysis

Data were analyzed using the statistical program Stata v.14 [60,61]. The relationships
hypothesized in Figure 1 are assessed through structural equation modeling (SEM), and
mediation analysis is performed to estimate indirect, direct, and total effects of the potential
mediators. Data were analyzed using the statistical program Stata v.14 [62–64]. The use of
structural equations is derived from the variance–covariance matrix, so that a variable is
measured with a series of observable measures that facilitate the analysis of the relationships
between variables. This allows us to compare the model with other alternatives and to
account for measurement errors [62]. In this case, we have used the Stata v.14 program to
analyze the causal relationships between the variables.
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3. Results

To carry out the analysis, internal consistency and discriminant validity were studied
for the construct “Adaptation difficulties”. In the case of internal consistency, composite
reliability (CR) values should ideally be higher than 0.70 [62]. In this case, a value of
0.880 is obtained. Therefore, the results satisfy the internal consistency criteria. Likewise,
convergent validity requires an average variance extracted (AVE) for each construct greater
than 0.50 [62], which, in this case, has a value of 0.660 and therefore also satisfies this
criterion. Afterwards, we calculate R-square for the coefficients (Dis1, Dif2, Dif3, Dif4, and
Dif5) that explain the construct “Adaptation difficulties”. In this way, the results were 0.52,
0.26, 0.54, 0.34, 0.20, and 0.25, respectively.

The goodness-of-fit indices were the χ2/df (ratio chi-square and degrees of freedom),
comparative fit index (CFI), Tucker–Lewis index (TLI), root mean square error of approxi-
mation (RMSEA) and standardized root mean square residual (SRMR). The fit of the model
was considered good for values of χ2/df < 5, values of CFI and TLI > 0.90, and values of
SRMR and RMSEA < 0.08 [63–66].

3.1. Difficulties on Adaptation to Higher Education

Five situations (items) have been described to students in order to explore the level of
difficulties experienced or anticipated by students in their first days at university. Table 1
presents the results on the 5-points Likert scale per item, including skewness and kurtosis
of results distribution.

Table 1. Items results distribution (n = 1268).

Variables Min. Max. M SD Swek. Kurt.

Number of Curricular Units 0 12 7.67 3.70 −0.752 −0.541
Adaptation Difficulties (Total score) 5 23 11.33 3.02 0.440 0.516

Institutional adaptation 1 5 2.42 0.836 0.313 0.262
Learning 1 5 2.61 0.799 0.155 0.168
Interpersonal 1 5 2.41 0.916 0.489 0.133
Autonomy 1 5 2.00 0.902 0.781 0.370
Vocational 1 5 1.88 0.858 0.904 0.758

Note. Min. = Minimum; Max. = Maximum; M = Media; SD = Standard Deviation; Skew. = Skewness;
Kurt. = Kurtosis.

In all five situations, the minimum and maximum obtained cover the values of the
5-points Likert scale. More difficulties are being experienced and anticipated by students in
learning and academic achievement, and inversely vocational difficulties tend to be lower.
Skewness and kurtosis coefficients are above the unit suggesting a normal distribution of
values. A standard deviation near unit in a 5-points scale can also be interpreted as an
adequate variance coefficient.

Table 2 presents the goodness-of-fit indices of the global model that have been tested.
The model includes a confirmatory factor analysis to identify a latent variable of students’
adaptation based in five situations of potential difficulty and the relationships among
variables to explain the students’ dropout rate (path analysis).

Table 2. Model fit indexes.

Index Value Suggested Value

χ2/df 4.52 <5
Comparative Fit Index (CFI) 0.944 >0.90
Tucker Lewis Index (TLI) 0.906 >0.90
Root Mean Square Error of Approximation (RMSEA) 0.054 <0.08
Standardized Root Mean Square Residual (SRMR) 0.032 <0.05
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All the goodness-of-fit indices assume values that are included in the intervals of
suggested values. The 90% confidence interval for RMSEA is above 0.08.

In Figure 1, the direct and indirect effects of variables to explain dropout rate are
present. Initially, results confirm the unidimensional structure of the five items of the ques-
tionnaire to assess students´ adaptation difficulties. All five items converge on the latent
variable assumed in model, and the loadings values are higher than 0.50 (the vocational
item presents the lower loading value which means that the career or professional questions
are less important when students just start their graduation compared to other domains of
potential difficulty).

3.2. Direct and Indirect Effects on Dropout Rates

The hypotheses proposed in this study were evaluated through the covariance based
structural equation modeling (CB-SEM) approach [58]. For this approach, bootstrapping
with 10,000 resamples was used to assess the significance of the path coefficients. Figure 2
represents standardized coefficients on the direct and indirect effects of variables in dropout
explanation, the SEM results revealed a direct significant relationship between number of
curricular units (academic achievement) and the variables included in the assessment model.
In particular, there is a direct significant relationship between age and number of curricular
units approved (β = −0.17, p < 0.001). Moreover, there is a direct significant relationship
between having a scholarship and the number of curricular units approved in the first year
(β = −0.12, p < 0.001). In addition, there is a direct significant relationship from GPA to
access HE and the number of curricular units approved (β = 0.77, p < 0.001). However,
the direct causal relationship between sex and number of curricular units approved is not
significant (β = 0.2, p > 0.001).

Figure 2. Path diagram of students’ disengagement and dropout (the dashed paths represent non-
significant paths).

It is also observed that the input variables show certain causal relationships with the
difficulties of adaptation to HE. In this sense, there is a direct significant causal relationship
between age and adaptation difficulties (β = 0.039, p < 0.001), between sex and adap-
tation difficulties (β = 0.027, p < 0.001), and between GPA and adaptation difficulties
(β = −0.022, p < 0.05). Nevertheless, the direct causal relationship between scholarship
and adaptation difficulties is not significant (β = −0.045, p > 0.001).
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Considering intermediate variables in model (adaptation difficulties and number of
curricular units approved), it has been observed that there is a direct causal relationship
between difficulties and number of subjects (β = 0.038, p > 0.001). Finally, the results show
a direct causal relationship between the antecedents with the higher education dropout
variable. In particular, there is a direct significant causal relationship among number of
subjects and higher education dropout rate (β = −0.044, p > 0.001), between sex and higher
education dropout rate (β = −0.045, p > 0.001), between scholarship and higher education
dropout rate (β = −0.029, p < 0.001), and between GPA and dropout rate (β = −0.019,
p < 0.001). However, the direct causal relationship between age and higher education
dropout rate is not significant (β = 0.0048, p > 0.001), and the direct causal relationship
between adaptation difficulties and dropout rate is not significant (β = −0.016, p > 0.001).

4. Discussion and Conclusions

The dropout of students in higher education appears to be a serious problem that
negatively affects the expectations of students and their families, as well as goes against
the goals of social and economic development of countries and societies, since such goals
require highly qualified professionals [3,67]. In this sense, it is necessary to know the
most relevant personal, curricular, and contextual variables in explaining dropout rates,
particularly among first-year and STEM students, and to implement intervention programs
to reduce their rate of occurrence [5,23].

Assuming a gradual students’ disengagement and decisions prior to dropping out in
STEM courses, the set of direct and indirect effects on intermediate variables (the adaptation
difficulties and the number of subjects approved) and the outcome variable (dropping
out), in the first instance, positive goodness-of-fit indices have been obtained comparing
theoretical and empirical model tested. Considering difficulties anticipated or experienced,
there was a direct significant causal association between age and gender with adaptative
difficulties, with older and female students presenting a higher level of difficulty. One the
other side, students with higher GPA to access HE present lower difficulties of adaptation
to HE.

Considering the number of curriculum units approved, there was a direct signifi-
cant impact of previous variables, like age, scholarship, and GPA to access HE. Older
students, students without scholarship, and those with lower GPA are associated with
lower numbers of curricular units approved in the first year. Previous research presented
studies demonstrating academic achievement by older students, usually with many so-
ciofamiliar responsibilities and less time for academic activities or lacking some basic
curricular knowledge or study habits [12,46]. Moreover, students from socioeconomically
and socioculturally more disadvantage groups, tend to present difficulties in their academic
achievement and adaptation, a situation that can be mitigated for those who obtain a schol-
arship [41–43]. A scholarship can be an incentive to engage with academic activities and
obtain a sufficient level of academic achievement, especially in systems (like in Portugal)
when this later is a condition to maintain the scholarship. Finally, as expected from the re-
search available, there is a direct significant relationship between GPA to access HE and the
number of curricular units approved in the first year. GPA access to HE reflects a global set
of competencies in terms of motivation, study habits, and previous academic achievement,
being, in the literature, assumed to be the best individual predictor of first-year students’
achievement on HE [27–29]. This aspect increases its relevance when we consider STEM
graduation students because, during the first year, some subjects, such as mathematics,
physics, and chemistry, are in continuity with the academic competency students have
developed in secondary school [32,33]. Contrary to what has been found in other studies,
no relationship has been found between gender and number of curricular units approved.
Some authors mention that female students are more methodical or organized in planning
their academic activities, being more active in classes and group works [12,17,23,50], what
may reflect better academic achievement, but this was not found in this study. Some
authors comment on the specific case of women in STEM courses, namely their low sense of
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belonging, low self-efficacy, and weak STEM identity because of the remaining stereotypes
against women [55–57]. Those negative experiences impact lower achievement and higher
dropout rates by women in STEM courses [46,51,52].

To conclude, it is important to highlight a direct causal relationship between students´
level of difficulties in academic adaptation and the number of curricular units approved on
first-year graduation. As expected, lower academic achievement is observed among stu-
dents that experienced or anticipated more adaptation difficulties during the initial weeks
on university [12,16,26]. Those difficulties are diverse; some of them are not directly related
to academic achievement; in fact, students could be facing more immediate demands like
the socioemotional needs of belonging—e.g., the need to identify people/peers that could
provide social support—and could thus be less engaged or invested in learning process.

This study presents some limitations that can be mentioned in the interest of future
developments. First, the sample was collected from a single university which reduces
diversity in terms of the personal and contextual variables present on academic adaptation,
academic achievement, and dropout causes. Secondly, dropout information was provided
by Academic Services at the end of first year; it will be interesting to consider the students
leaving university during the academic year and the specific characteristics they can
present. This last aspect points to the relevance of considering dropout as a dynamic and
continuous process in students’ disengagement with course and institution; we recommend
longitudinal data collection and analysis. Finally, taking first-year students from STEM, it is
relevant to integrate into the research specific curricular aspects like academic background
in math and sciences learning strategies students mobilize daily. HE institutions have
the tradition of introducing in the first year propaedeutic subjects in those fields where
several students present more learning and achievement difficulties. This highly established
practice could be an important aspect to analyze and should be reflected on by institutions
and course-directors; they could ensure that teachers who enforce the curricular units of
STEM in the first year present nor merely scientific competence but also pedagogical and
relational competences.
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Abstract: The evolution of marketing research (MR) has run parallel to marketing; however, nowa-
days, statistical techniques and data technologies are gaining more importance. The need for align-
ment regarding MR training between professors, students, and professionals is becoming increasingly
urgent. This work continues on a double survey administered to professors and MR professionals in
Spain to determine their proposals for adapting MR courses’ format and content to the companies’
current information needs. The results show that not only do professionals lead in terms of wanting
changes to training, but also that these professionals are by no means extreme in their demands
regarding university professors. The findings also show that, although there are significant differ-
ences in priorities at both the statistical and technical levels, the solution may be to combine and
slightly adjust the current mandatory MR courses in business administration degrees. In addition,
an elective course that develops training in new data and intelligent technologies for MR should
be implemented.

Keywords: marketing research; higher education; evolution; university subject; professors;
professionals; data; technology

1. Introduction

Companies are increasingly seeking information for decision-making in today’s
rapidly changing world. The importance of training in market research (MR) runs in
parallel with companies’ needs.

Current technological innovation has produced significant changes in the MR field,
which is committed to digital, innovative, and transformative data processes or method-
ologies. These changes may affect the content, tools, and format of MR courses at the
university level.

Firstly, statistical engineering has allowed for the development of software that can
apply increasingly more complex techniques to both SQL (Structured Query Language)-
and NoSQL (non-relationally stored)-managed data [1].

New working technologies that are also are incorporated into this field in terms of both
data collection and analysis, as well as data storage, include: big data, extract-treat-load
(ETL), data warehouses [2], apps, and smartphones [3]. Moreover, it is essential to highlight
the importance of neuromarketing, which has critical applications in research with virtual
reality and artificial intelligence [4].

Furthermore, the abundance of microdata on all people has brought the critical ques-
tion of ethics in MR and the management of social networks and bots to the table [5,6].

The traditional dichotomy between university training in MR and professional practice
must adapt to this innovation context. The literature offers some studies incorporating new
statistical or digital techniques. However, only some works provide a global vision of the
convergence of both approaches [7].

This paper aims to provide empirical evidence for the reflections of Malhotra and
Peterson [8]. They reflected on the influence of new smart technologies on MR research

Sustainability 2023, 15, 1480. https://doi.org/10.3390/su15021480 https://www.mdpi.com/journal/sustainability193



Sustainability 2023, 15, 1480

methodologies. However, they should have specified them and addressed the issue of
necessary university training to use the new MR methodologies. Therefore, this work
conducts a comparative study between university professors and professionals from large
MR companies to determine the incorporation of new statistical and digital technologies
into MR courses offered at the university level [6]. More specifically, this study also
examines preexisting points in programs that may reduce or remove [9] the need to facilitate
the adaptive change of MR.

This study has the following structure: first, it examines the literature related to the
conceptual evolution of MR, emphasizing the new perspectives of “Intelligence” versus
“Research”. In addition, it reviews the literature related to teaching MR at the university
level with a view to the perspectives of professors, students, and professionals. Second, it
presents the methodology, the hypotheses for the empirical work, and the results of the
statistical analysis of the data obtained through surveys administered to the professionals
and professors. Finally, this article ends with the presentation of the study’s conclusions
and a discussion of their practical implications.

2. Literature Review

2.1. About the Evolution of the Concept of Marketing Research

The evolution of MR throughout history may be organized into a series of main stages.
First, there is the initial stage, which consisted of the formal emergence of MR in 1910 with
the creation of the first MR department in Curtis Publishing Company. A few years later,
a university department was created in the Harvard Business School, thus beginning the
training of students in MR [10].

The period between 1920 and 1940 represents an acceleration stage [11], with the
term MR becoming more popular in the business and academic spheres with the relevance
of sampling and questionnaire analysis techniques. In addition, telephone surveys were
developed in this period, and the first panels appeared.

Between 1940 and 1960, the phenomenon of the 4Ps influenced the MR consolidation
stage, which affected operations in MR and helped it become a fundamental activity
for managers and decision-making. This decade also bore witness to the US government
creating its first statistical offices that regularly gathered demographic, social, and economic
data [10].

The 1960s and 1970s represent the beginning of the behavioral research stage [11]. This
moment became necessary as the need to divide consumers into groups and segment the
market arose in the marketing field. This stage developed consumer motivation studies us-
ing tools such as in-depth interviews and focus groups. This period promoted multivariate
classification statistical techniques known as cluster analysis.

The office automation era began when the first computers and statistical packages
were launched on the market [11]. Quantitative research began to take precedence. These
technological advances allowed the use of attitude scales, factor and discriminant analysis,
mathematical models, and simulation implementation. Researchers began first to introduce
spreadsheets (first with Lotus, and later with Excel), thus generalizing the use of statistical
software (from BMDP to IBM’s SPSS) [12].

In the 2000s, how managed information was managed underwent a sudden and
dramatic change with the development of the Internet [12], giving rise to the technological
revolution stage. The widespread introduction of the Internet within the field of MR
multiplied the options for accessing all types of data and carrying out market studies over
time, which had previously been quite tricky.

This stage also saw the appearance of CRM (Customer Relationship Management), a
database storing all interactions between a company and its customers [7]. This element
led to sharing and maximizing the information available about a customer. All possible
information about a given customer could be collected and accessible on any company
device, allowing for new objectives regarding customer satisfaction and loyalty [5].
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In the late 2010s, the rapid development of smart technologies began [13]. This change
consisted of a new technological revolution that used smart intelligence as its basis to make
both resources and media act and respond intelligently, learn from experiences, and be
capable of solving previously unseen situations thanks to their data processing capabilities
and interactions with the environment. Among these technologies, the following are note-
worthy: big data, machine learning, blockchain, artificial intelligence, and, undoubtedly,
nanotechnology [14].

The MR process changed with the development of digital transformation, which
supported a transition toward new concepts such as business intelligence (BI), competitive
intelligence (CI), and market intelligence (MI).

The development of smart technologies entailed perfecting and better-integrating data
within organizations [7], which translates into better business information. Now appears
business intelligence. BI integrates all the techniques based on computer or technological
means to detect, deepen, and analyze data related to a company’s activities to improve
decision-making [10]. It is a decision support system that aims to enhance and optimize
organizational performance and decision-making (see Table 1).

Table 1. Characteristics of business intelligence.

BI System Description

Decision support system The manager has essential information at the right time to use in strategic and operational
decision-making.

Technology-based It works with technology that allows obtaining quality data, processing it, and then presenting it
appropriately (ELT, data mining, data warehouse, control panel).

Complete It covers the process of collecting, processing, analyzing, and distributing business information.

Open concept It is not a specific technology but a set of variable intelligent elements.

It is essential to note the differences between BI and CI. All information within the
organization is the domain of BI, but information about current competitors is the domain
of CI. Gibbons and Prescott [15] note that CI refers to the processing of obtaining, ana-
lyzing, interpreting, and disseminating information of strategic value about the industry
and competitors, which is transmitted to decision-makers as soon as possible. CI allows
organizations to make decisions to get ahead of their competitors [12].

BI has a broader perspective than CI, as it focuses on events beyond current competi-
tors and the primary industry and attempts to predict and anticipate significant changes
that may arise, both at the specific sector and overall market levels.

The second relevant term is MI. It seeks to collect all types of data that provide the
company with a general and global vision of the market, not only of the current markets,
such as in the case of CI.

The Academy of Market Intelligence (AMI) established [16] that MI seeks to obtain
relevant results about a company’s market through internal and competitive analyses
supported with information. From the professional perspective, QuestiónPro [17] considers
MI to be the information or data that an organization obtains from the industry in which it
operates to determine its existing segmentation, penetration, opportunities, and metrics.
MI is a strategy that uses internal and external data to supervise the market continually,
rather than ad hoc, to improve competitiveness.

2.2. Teaching Marketing Research at the University Level

MR has always gone together with marketing, meaning that their implementation at
the university level is connected. In the US, the presence of marketing at the university
level dates to the beginning of the 20th century, supported by commercial investigation,
which strongly focuses on sales. In Europe, and more specifically in Spain, the delay was
considerable, with the discipline arriving several decades later [12].
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There are five fundamental periods in the evolution of MR at the university level in
the case of Spain [18,19]:

• A prefoundational period that runs parallel to the appearance and development of
marketing. It can be dated to the first decade of the 20th century, specifically 1911,
when the Chamber of Commerce in Barcelona organized the first marketing course
in Spain, which included aspects of MR. This period was long and practically lasted
until 1940 [20].

• A transitory period characterized by the creation of political, economic, and commer-
cial sciences faculties at the general level, starting in 1943. However, these faculties
scarcely dedicated much attention to marketing and, consequently, to MR [21]. They
were much more focused on training in economic disciplines.

• A foundational period in the 1960s and 1970s with the arrival of the business economics
approach to Spanish universities. Marketing was independent; however, there was
still a minimal number of courses, disparate contents and denominations, and few
compulsory courses [18]. The term commercial investigation maintains its use to refer
to lessons or classes related to information in marketing.

• A recognition period starting in the 1980s and 1990s with the functional advancement
of Business Administration (BA) degrees, which distinguished between training in
finances, organization and administration, personnel management, and marketing [22].
For example, in Spain in the 1990s, the number of marketing professors went from 27
to 206 [23].

• The period of MR development from the 21st century onwards. The course became a
core, compulsory course in BA degrees, with the emergence of the first master’s and
bachelor’s degrees dedicated explicitly to MR [19].

Bridges [21] was the first academic to take an interest in the need for change and
adaptation in the teaching of MR. The fieldwork Bridges conducted with students began by
detailing the students’ difficulty with MR, despite them also considering a relevant course
for their training. Bridges also found that interactive activities and group work caught
students’ attention more than conferences or independent work.

The author also reviewed the leading textbooks on MR and concluded that, despite
the advances and changes in IT, the content primarily covered had stayed the same: use of
secondary data, questionnaire design, sampling, data analysis, and presentation of results.

There is a debate between those who recommend dedicating more time to developing
quantitative skills and those who choose to focus on qualitative skills. Those that make up
the first group believe that there should be more focus on working with data and that data
analysis is better to help managers to understand business problems [24]. However, those
who belong to the other school of thought believe that numerical databases cannot explain
consumer behavior, resulting in the increased importance of qualitative research [25].

Bridges [23] developed a later study based on in-depth interviews with MR professors
from universities in North America. Bridges’ results show that professors try to incorporate
quantitative and qualitative research into their syllabi. However, the increase in statistical
analyses, which is a consequence of the development of IT, forces them to choose which
aspects are critical. However, with the same number of hours for the subject, the time
allotted to cover the content decreased.

In said work, Bridges found five critical points in the design of the MR university
course, which corresponded to the stages of a market study: determining the purpose of
the study, establishing the focus (qualitative or quantitative), designing the study, collecting
and analyzing data, and, finally, presenting the results.

The author also brought a new debate: the interest in working with secondary data.
Some professors focus on available information, which students must locate and analyze,
whereas others feel it is more critical to cover primary research in MR courses.

Finally, in Bridges’ study, professors agreed on the reluctance of MR students to
approach statistics. Despite the general use of statistical software (SPSS) in universities,
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professors were concerned because their students needed help understanding the necessary
processes and, consequently, could not explain their results.

Nonis and Hudson [24] noted that MR students found it challenging to understand
the contents of the course, given that it implied previous knowledge that, on occasion,
must be added. It is an additional problem for professors because they must invest more
time in covering the content of earlier courses. It leads to lower overall grades, a lack
of satisfaction with the period, and changes in university majors. Bridges [21] studied a
sample of 488 marketing course evaluations and concluded that the 48 MR courses were
significantly worse than the rest.

Other authors have studied the professional perspective, that is, the relationship
between teaching MR at the university level and the requirements needed to obtain a
position as a market researcher.

For Kover [25], one origin of the problem was in academics’ tendency to develop
their MR syllabi to reflect their own needs and the skills they considered to be the most
appropriate for the training. However, these choices may differ from companies’ demands
for a specialized job in the field.

Bellenger and Bernhardt [26] found that businesspeople considered it necessary to deepen
quantitative analysis further and provide the course with a more practical perspective.

Bonoma [9] noted that one of the leading causes of conflict was the lack of interac-
tion between professors and businesspeople in the sector, which resulted in academics
not sharing their theories with professionals; consequently, these professionals did not
understand them. There was also scarcely any communication in the opposite direction
that pointed toward the industry’s demands. It makes it even more essential to consider
MR an eminently practical discipline.

In recent years, several studies [27] have shown similar findings and exemplified the
gap between the opinions of both groups regarding the content, structure, and skills taught
in the course. The study by Stern and Tseng [28] is worth noting. The purpose of the study
was to further understand the perspectives of both groups on how to teach MR. To this end,
the authors surveyed CEOs and professors in the US and Canada. Stern and Tseng found
several interesting results:

• ignificant differences stemmed from professionals’ particular interest in carrying out
case studies and simulated research projects, whereas professors preferred lectures on
theoretical issues.

• According to academics, significantly more coverage regarding scales and other data
measurement techniques, questionnaire design, univariate analysis, and secondary
information search was required. According to professionals, multivariate analysis
and the ethical aspects related to research needed more attention.

• The most important statistical analysis techniques for academics were descriptive
techniques, review of statistical concepts, chi-square tests, t-tests, and statistical corre-
lation techniques. For professionals, essential techniques were descriptive statistics,
assessment of statistical concepts, t-tests, statistical regression, and analysis of variance.

Segal and Hershberger [29] used a sample of 610 MR-related job offers to assess the
skills, experience, and knowledge levels required by the industry. The authors obtained
exciting conclusions, such as the following:

• Professional experience was found to be more important than the knowledge obtained
from university training (94% vs. 71%).

• Skills were more significant than training (83% vs. 71%).
• Quantitative skills were much more important than qualitative skills (60% and

17%, respectively).
• The computer software knowledge needed was higher in Excel than SPSS (31%

vs. 13%).
• The demand for a master’s degree in MR was deficient (17% of the job offers), but it

was higher than the need for a Statistics degree (12%).
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Through a similar methodology of examining job offers, Benítez [30] studied the
profile of the personal and professional skills required by MR companies. The study’s
results were similar to those obtained by Segal and Hershberger [29]. However, there were
some quantitative differences: professional experience and university degree were at the
top, with both having an equal weight (7.04%) and Excel skills being highlighted (4.23%).

Given the differences between professionals and academics in the MR field, both
groups should establish a regular dialogue regarding the needs and depth needed for each
technique, course topic, and method taught. As noted by Segal and Hershberger [29], it is
more necessary in the MR field than in any other field to close the gap between academics
and professionals, and for students to ultimately acquire the knowledge and skills needed
for professional purposes during their time at university.

Finally, López [31], in a much more recent study, studied the opinions of students
regarding their MR courses. The students valued all items positively (with a score above
three on a Likert scale of one to five). However, teamwork was remarkably well-evaluated,
as were the ability to apply the theories studied and the analysis of data and results.

Because of the problems found, some authors have proposed alternatives to the current
design of the MR courses that are oriented towards trying to solve student weaknesses.

Nonis and Hudson [24] developed a proposal to improve the training given before
starting the MR course. Specifically, they suggested creating a statistical basis by substi-
tuting the only statistical course available in BA degrees in the US (as it mainly occurs
in Europe) with two other courses to be taught in the first two academic years. The first
course would teach the fundamentals (Business Statistics), and the second one would
focus on practical aspects (Applied Research Course) that include training in statistical
software (SPSS).

Burns and Bush [32] proposed teaching the course using a staged approach. The
objective would be to cover as many MR concepts as possible, but only for those students
who had successfully passed a series of exams.

Kennett et al. [33] proposed an alternative method for evaluating students through a
kind of MR portfolio. As students advanced through the syllabus, they would carry out
projects related to each course theme. Moreover, this option would appeal to students who
value experience and learning more than the traditional approaches.

In a much more recent study, Méndez and Ballina [34] analyzed the MR course
programs in BA degrees in 76 Spanish universities, obtaining the following results:

• There was only one MR course per institution, with an average of 6.5 credits.
• The most frequent term used was MR (more than 40% of universities), followed by

commercial investigation (20% of universities).
• The program had eight topics divided into four main areas.
• Practical classes were included, with case studies being more popular than classes on

software (73% vs. 52%), and the use of IBM’s SPSS software stood out.
• Continuous evaluation was used following two main mechanisms: individual assign-

ments (66% of the cases) and group work (33% of the degrees).
• The two most referenced manuals were, in order: Malhotra et al. (2008), as seen in

23% of cases, and Huir et al. (2010), as seen in 10% of cases, in addition to others from
national authors.

• All universities studied multivariate analysis techniques. Factor analysis (54% of the
programs) and cluster analysis (39% of the cases) were the most prominent.

Finally, it should be noted that since 2018, Spanish universities have introduced the
first official master’s degree programs in data with the names “Big Data”, “Data Analytics”,
and “Business Analytics”. In addition, since the academic year 2020–2021, data engineering
degrees have been developed in Spanish Polytechnic Universities. It resulted in a quan-
titative advancement in terms of MR development. Moreover, it was also a qualitative
advancement given that, for the first time, university training in business information was
moving from business and enterprise faculties to the schools of engineering.
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3. Empirical Study—Academics vs. Professionals

The overall objective of this study was to evaluate the significant changes that have
taken place and continue to take place in terms of the availability and types of data. In addi-
tion, developing new analytical techniques should encourage changes in the structure and
content of the MR courses taught in Spanish universities. Different phases or subobjectives
have this goal (Figure 1):

1. Is there “old” content that should be removed from current MR course programs?
2. Should MR at the university level include other content relevant to professional practice?
3. Should the “intensive” statistical–analytical content of current MR courses be modified?
4. What would the quantitative (credits) and qualitative structure of the “new” MR

course be at the university level?

Figure 1. Outline of the objective and subobjectives of the work.

Some of these issues are closely connected. For example, the introduction of changes
to the content of an MR program’s subjects will have to produce transformations in the
methods of analysis required for such content. In addition, the perception of the need for
changes by the subjects studied will relate to the new structure necessary for the “new”
MR subject.

To this end, and following the previous literature, a structured field study was de-
signed in two interrelated parts: a survey completed by MR professionals from different
universities across the world, and another survey conducted by professionals from the
primary MR and data companies in Spain, many of which are multinational (Table 2).

Table 2. Technical sheet of the study.

Sample unit University professors of MR subjects Active MR technicians
Census size Universities from 30 countries around the world 23 most prominent MR institutions in Spain
Sample size 301 valid questionnaires 304 valid questionnaires
Survey method Self-administered (email survey)
Study period May and June 2021 May and June 2022

The design of the questionnaire considered the work of Bridges [21,23] and Méndez
and Ballina [3] carried out with MR university professors. Logically, the study omitted the
items related to methodology, teaching, and evaluation of the subject because they were
not convenient for the group of professionals. We worked with ten questions: three general
questions, two questions about parts that are “unnecessary” in the program, two questions
about the need to “add” ICT data, two questions about the relevance of multivariate
statistical techniques, and an open question for additional input (Table 3).
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Table 3. Questionary Structure.

Block Variables (Q) Scales

About the aubject of
marketing research

V1 = Needs Changes
V2 = Preferred Name
V3 = Number and Type of Credits

Lm
Lm

Ordinal

About parts to “remove”

V4 = Remove Basics
V5 = Remove IM Fonts
V6 = Remove SIM
V7 = Remove Design
V8 = Remove Qualitative T
V9 = Remove Survey
V10 = Remove Questionnaire
V11 = Remove Sampling
V12 = Remove Panels
V13 = Remove Experimentation
V14 = Remove Data and Databases
V15 = Remove Univariate Statistics
V16 = Remove Bivariate Statistics
V17 = Remove Multivariate Statistics
V18 = Remove Specific IM Applications
V19 = Remove Report

Lm

About ICTs to “add”

V20 = Add Big Data
V21 = Add CRM
V22 = Add Dashboards
V23 = Add Geolocation
V24 = Add Google Analytics
V25 = Add Artificial Intelligence
V26 = Add Virtual Reality Research
V27 = Add Metasearch Engines
V28 = Add Review Analysis
V29 = Add RRSS Monitoring
V30 = Add Observation by Sensors
V31 = Add ICT Panels
V32 = Add Neural T

Lm

About multivariate techniques

V33 = Do Component Factor Analysis
V34 = Do Factor Analysis
Correspondences
V35 = Make a Hierarchical Cluster
V36 = Make a Nonhierarchical Cluster
V37 = Linear Regression
V38 = Multivariable Regression
V39 = Logarithmic Regression
V40 = Make Multi-ANOVA
V41 = Do Simple Discriminant Analysis
V42 = Multiple Discriminant Analysis
V43 = Do Conjoint Analysis
V44 = Multidimensional Scale
V45 = Make T Forecast

Lm

Final comment V46 = Added Input on the Issue Open Nominal
Lm: Likert/metric scale.

In accordance with the previous literature, four main hypotheses were developed
(Figure 2):
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Figure 2. Hypothesis Scheme.

H1. The need to change current MR course programs is positive for professionals and negative
for academics.

The classic works of Kover (1976) and Bellenger and Bernhardt (1977) support H1.
They note that professors design MR programs according to their needs and preferences
and even avoid interaction with MR companies (Bonoma, 1988).

H2. Professionals, not academics, support removing concepts in current MR course programs.

Univariate analysis of statistics develops H2A. Thus, Nonis and Hudson (1999), Burns
and Bush (2010), and Kennett et al. (2010) advocate for the need to remove reiterative
studies in BA degree courses.

Two different approaches have H2B: one direction of authors who support more
qualitative research (Evans, 2002; Paas, 2019) versus another who call for the further
development of multivariate analytics (Benítez, 2016; Bridges, 2020; Segal and Hershberger,
2006 and Stern and Tseng, 2002).

H3. Professionals rather than academics propose the change toward the term “intelligence” instead
of “research”.

H4. The importance of the MR course, as measured in the number of credits, is increasing for
professionals and remains the same for academics.

Finally, H3 and H4 run parallel to each other. Early contributions by Malhotra and
Peterson (2001), and, more recently, Ghorbani et al. (2022), are aligned, as they suggest
adapting the term used to describe the field to the new trends in the professional sec-
tor, thus promoting the expansion of the content and, therefore, the weight of the MR
university course.

4. Results

The data were processed using various comparative statistics. IBM SPSS v.27 was the
software used.

First, the results presented in Table 4 are the final distribution of the sample regarding
the professionals and academics and the distribution of the sample by major countries.

Table 4. Composition of the final sample.

Type Percentage

Professionals 50.2
Academics 49.8
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Table 4. Cont.

Type Percentage

Country

Spain 11
USA 18
Australia 12
Brazil 7
Colombia 6
United Kingdom 5
Germany 4
India 4
France 4
China 4
Mexico 3
Others 22

The reliability of the Likert scale used for the 45 variables of the questionnaire (see
Table 3) shows satisfactory Cronbach’s alpha results above 0.0 (Table 5):

Table 5. Scale Validation.

Statistical Value

Cronbach’s alpha 0.824
Cochran’s Q test 0.000
Hotelling T-squared statistic 0.000

First, regarding the H1 hypothesis, the analysis evaluates the mean differences in the
value professionals and academics each give to the demand for change in MR programs.
The t-test for independent samples indicates that there is a slightly higher, but significant,
mean for the case of the professionals. The analysis considered three issues regarding
changes to the program: removal, adding multivariate statistics, and adding ICT. The
results of the t-tests showed significant differences between the three cases. However,
whereas the mean for “adding aspects” (ICTs and multivariate statistics) was higher in the
professional group, according to H1, this is not the case with the question of “removing
aspects,” where the academics presented a higher mean (Table 6).

Table 6. Mean difference t-test for independent samples.

Academic vs. Professional Stocking Standard Error Mean Sig. (Bilateral)

Need for program changes Academician 2.870 0.0390
0.002Professional 3.040 0.0360

The average value of removing Academician 3.1497 0.03267
0.000Professional 2.4307 0.01968

The average value of multivariable Academician 3.6121 0.03474
0.000Professional 3.9739 0.03814

The average value of adding ICT Academician 3.4695 0.03535
0.000Professional 3.7831 0.02945

To address H2, a deeper study into the different options to “remove aspects” from the
program is needed. A simple discriminant analysis (SDA) was carried out in which the
dependent variable was academics vs. professionals. Nine of the 16 options studied were
significant (stepwise statistics and Wilks’ lambda), which, by relating their coefficients to
the centroids of each type of individual, indicates that (Table 7):

• Academics (centroid +) favored removing (in this order): qualitative techniques,
specific applications of MR, univariate statistics, report writing, and experimentation.
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• Professionals (centroid −) favored removing (in this order): sampling, panels, databases,
and basic concepts.

Table 7. SDA over “remove” from the MR program.

Standardized Canonical Discriminant Function Coefficients Value

Remove Basics −0.196
Remove Qualitative T 0.701
Remove Sampling −0.559
Remove Panels −0.245
Remove Experimentation 0.304
Remove Data and Databases −0.218
Remove Univariate Statistics 0.344
Remove IM-Specific Applications 0.649
Remove Report 0.325

Functions in group centroids
Academician 1.845
Professional −1.827

After applying the SDA technique for the case of “adding” ICT techniques to the
course program, using the same statistical process, seven significant options out of the 13
studied were identified (Table 8):

• Professionals (centroid +) considered it most relevant to add (in this order): big data,
technology dashboards, and social media monitoring.

• Academics (centroid −) considered it most relevant to add (in this order): observation
by sensors, metasearch engines, artificial intelligence, and CRM.

Table 8. SDA over “adding ICT” to the MR program.

Standardized Canonical Discriminant Function Coefficients Value

Add Big Data 0.724
Add CRM −0.145
Add Artificial Intelligence −0.298
Add Metasearch Engines −0.298
Add RRSS Monitoring 0.420
Add Observation by Sensors −0.400
Add ICT Panels 0.478

Functions in group centroids
Academician −1.088
Professional 1.077

Other ICTs proposed in an open question by the professionals were dynamic dash-
boards, audio matching, and bots (Table 9).

Table 9. Other ICT techniques to add to the program.

Other Percentage

Use of Excel 9.2
Sector-specific Techniques 27.7
Structural Relationships 9.2
HALO 9.2
Project Management (Agile) 9.2
Decision Trees 18.5
Bayesian Analysis 9.2
Algorithms 7.7
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The third SDA applies to the case of multivariate techniques. In addition, it used
stepwise statistics and Wilks’ lambda protocol. There were ten effective techniques out of
the 13 considered, indicating that (Table 10):

• Professionals (centroids +) proposed adding (in this order): multiple discriminant
analysis (MDA), linear regression, non-hierarchical clustering, and conjoint analysis.

• Academics (centroids −) proposed adding (in this order): multivariate regression,
multi-ANOVA analysis, simple discriminant analysis (SDA), and multidimensional
scaling (MS).

Table 10. SDA over “adding multivariate statistics” to the MR program.

Standardized Canonical Discriminant Function Coefficients Value

Make Nonhierarchical cluster 0.189
Linear Regression 0.373
Do Multivariate Regression −0.896
Do Logarithmic Regression 0.206
Make Multi-ANOVA −0.441
Do Simple Discriminant Analysis −0.360
Do Multiple Discriminant Analysis 1.181
Make Multidimensional Scale −0.139
Make T Forecast 0.268

Group centroid functions
Academician −1.554
Professional 1.539

Moreover, professionals proposed to incorporate another technique that mainly high-
lighted the case of sector-specific techniques and decision trees (Table 11).

Table 11. Other statistical skills to add to the MR program.

Skills Percentage

UX 3.8
Hybrid Methodologies 2.5
Audio Matching 23.8
Dynamic Dashboard 34.7
Boots 19.2
Programming R/Phython 15.9

Concerning H3, the proposed future name for the MR course, another t-test studied
the differences in means, which presented the following results (Table 12):

• Academics showed a significant preference for names tagged with the word “research”
in the following order: “marketing research”, “market research”, and “applied research”.

• Professionals preferred the words “intelligence” and “studies” in the following order:
“market intelligence” and “market studies”.

Concerning the term “business intelligence”, there were no significant differences,
although the values were lower than in the rest of the cases.

Finally, analysts performed a chi-square test in terms of H4 and regarding three
outputs: the weight of the course, the format, and the number of credits. The test concluded
that there were significant differences between the two types of sampling units (Table 13):

• Academics proposed to keep the MT course, as it is mandatory in the BA degree and
worth six ECTS credits.

• Professionals would also add a new elective MR course worth three ECTS credits.
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Table 12. Mean difference t-test for independent samples.

Academic vs. Professional Stocking Standard Error Mean Sig. (Bilateral)

Market Research
Academician 3.84 0.075

0.000Professional 3.13 0.063

Marketing Research Academician 4.08 0.050
0.000Professional 3.23 0.077

Research Applied to Business Academician 3.25 0.080
0.000Professional 3.63 0.074

Market Studies
Academician 3.25 0.080

0.000Professional 3.63 0.074

Market Intelligence Academician 2.26 0.055
0.000Professional 3.94 0.075

Business Intelligence Academician 2.91 0.061
0.000Professional 3.02 0.085

Table 13. Differences (Oi-Ei) chi-square test.

Academics Professionals

Elective six credits −1 +1
Compulsory six credits +12 −12
+Elective 3 credits −6 +6
+Elective 6 credits 0 0
Compulsory 12 credits −3 +3

In summary, the hypotheses to accept or reject are:

• H1: Accepted.
• H2A: Rejected.
• B Accepted.
• H3: Accepted.
• H4: Rejected.

5. Discussion

This study shows the necessity to provide students taking MR courses with more
previous knowledge, which professors see as an opportunity to take more time to develop
their academic programs.

However, professors suggest a further reduction of the current content. The debate
regarding training in qualitative research is still open, and the ability to communicate with
reports divides both interest groups.

Both professors and professionals recognize the introduction of complex statistical
methodologies and new smart techniques, although the professionals are significantly more
noteworthy in this case. The case of big data is critical, perhaps due to the effect that it has
on the development of more master’s and bachelor’s degrees related to it that are unrelated
to MR training.

In any case, the results do not suggest mutually exclusive positions; in fact, it is quite
the contrary. One reason is that professionals continue to advocate for the term “market”,
and professors opt for “research”. However, above all, this is because, whereas professors
support a significant restructuring in the contents of mandatory MR courses, professionals
propose an increase of content, which would allow training in new techniques and concepts
through an additional elective course. As such, there is a proposal to work on aligning both
perspectives in universities.

6. Conclusions

MR has experienced an evolutionary process parallel to marketing at the academic
and company levels. However, we are now at a point of enormous expansion in all aspects
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related to data management and even the use of MR to get closer to the general functions
of business management.

This is due to the increased complexity and the significant momentum of change in
today’s markets. Moreover, it also can be explained by the constant search for precision in
MR methodologies and techniques. Thanks to software development, the advances in the
use of complex statistical techniques have combined with the result of qualitative research,
neural network techniques, and the possibility of working with NoSQL data.

Today, smart technologies are driving a new revolution, mainly due to big data,
artificial intelligence, and virtual reality developments. Universities are experiencing an
increasing divide between teaching MR and developing new master’s and bachelor’s
degrees in data engineering.

Several authors have noted the gap between the MR programs taught at the university
level and the knowledge and skills that professionals and market research institutions need
today. It is due to the significant difference in adaptation times with which universities,
especially public universities, operate. The age of university professors, the search for
comfort zones in their teaching practice, as well as the difficulties in recruiting technicians
specialized in new technologies provide support and act as factors preventing a transition
in the short term.

Three agents participate in MR training: professors, professionals, and students. Each
agent has their objectives, which are only sometimes in line with the teaching–learning
training that should characterize the teaching of MR courses in universities.

According to the referenced works, students show an increased interest in MR course
content and related skills. However, they are concerned about difficulties arising from
increased statistical knowledge demands.

It is necessary to have a balanced model built based on the needs of professionals. The
distances could be wider than they are, though. There is enough consensus among the
agents in maintaining a main structure of the MR subject very similar to the current one,
both in fundamentals and concepts, with the addition of a new complementary subject
being the way to approach the desired balance.

6.1. Academic and Business Implications

The first and most important aspect of this work is aligning the knowledge interests
of professionals and companies with university-level training. The professional sector
demands more complex statistical techniques and new technological tools at the university
level. Moreover, the right path is not to create master’s or bachelor’s degrees in data
engineering, which is distant from what MR should be. This approach is becoming in-
creasingly popular in university training, which may result in data technicians needing
knowledge that is useful or applicable to companies or management technicians who need
help handling new data.

6.2. Limitations and Future Research

The main limitation of this work has been the restriction of working with surveys. In
addition, it has been subject to the existence of a great diversity of MR programs in each
of the universities considered. Academics must learn more about the new technologies
and their MR possibilities. This issue affects the results obtained. Something similar occurs
in the case of qualitative MR, which, although better known, has less use in practice in
universities. It may have led to some bias in the results.

Meeting the challenges for a future research agenda is essential. As noted in the
literature, the gap between practitioners’ positions and academics remains and requires
further research. The first tasks should relate to broadening the pool of stakeholders,
first with students and second with new centers and university professors, linked to big
data or data engineering degrees. From the perspective of the MR subject programs, it
would be relevant to consider the existence of a hierarchy in smart technologies in their
professional application, as well as in the confluence of qualitative and quantitative data of
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the NoSQL type, which is hardly developed at the university level. Finally, there needs
to be an essential fill in the knowledge gap in the study of the complementary tools that
students should work on within the MR profession, whether related to the management of
logic, statistics, or computer programming.
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Abstract: Today’s world demands new ways of dealing with problems and different ways of prepar-
ing for them. Some studies argue that these new demands also require new skills. Critical thinking
(CT) involves a set of skills that are entirely relevant to today’s adaptive needs. In this study, we
explore the extent to which CT serves to both account for and improve academic performance. To do
this, we measured the CT skills of a number of undergraduate students, along with their university
admission grades and average course grades. We successfully established the structural validity
of the general construct of CT, along with a strong relationship between CT measurements at two
different timepoints (at the beginning and end of studying a critical thinking subject area) and the
admission grade and average grade variables. These data lead us to reflect on using CT level as
a suitable assessment of academic performance. We also consider the limits of our findings and
their implications.

Keywords: higher education; critical thinking; academic performance; assessment

1. Introduction

The world has probably seen more changes in recent decades than at any time since
the industrial revolution. These changes demand substantial transformation in society in
general, and particularly in our educational institutions. This transformation is charac-
terised, above all, by increasingly complex problems, caused, in large part, by changes
brought about by information and communication technologies (ICT) and economic com-
petitiveness in a globalised world. All this means that today’s issues are a mix of the social,
the professional and the personal. There used to be a clear line separating these types of
issues and situations, but today, it is very much blurred.

These changes mean that people today must increasingly develop their abilities to
make sound decisions and solve problems effectively. At the same time, today’s complex
real-world problems are not solved by following a model of intelligence based primarily
on classic IQ or logical reasoning [1–4]. Socio-emotional dimensions of intelligence, along
with competences in creative and critical thinking, are fundamental today in the cognitive
exercises of problem-solving and problem-finding [5–9].

Tackling the problems of today’s world requires us to employ more critical thinking
(CT) skills, as they seem to be specifically designed for these problems, given that they
involve skills and strategies that are more generalisable or transferable than others [10]. CT
skills being mainly horizontal and contextualised competences means that we can use them
equally effectively in many situations. The flexibility and adaptability of CT to different
situations and contexts makes it an excellent candidate for handling today’s changes and
new demands. In this sense, education and training at all levels need to adapt much more
quickly to these changes. In particular, university education is called upon to change further
in order to train young people in their transition to adulthood [11]. Universities need to
transform themselves more than other institutions in society if they are to progress, lead the
necessary change and produce professionally trained, mature, socially responsible adults.
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However, there seems to be a worrying disconnect between academia and the real
world. Companies are increasingly demanding more transversal or horizontal competences.
For example, they need not only qualified biologists or engineers, but also professionals
who, from their specialist area (vertical competences), solve problems in different work
contexts, make decisions individually and collectively and communicate their results in
an argumentatively precise manner [12]. These general skills in solving decontextualised
problems, making good decisions and arguing persuasively are not the focus of today’s
higher education. As we noted above, developing these competences requires a different
conception of our cognitive machinery and the skills that are really fundamental. Addition-
ally, and no less important, it requires an awareness of the deficiencies and limitations of
that machinery.

Higher education today suffers from three significant ills [12]. As implied earlier, the
first of these stems from the fact that the real world has changed faster than universities
have. The second relates to the fact that the predominant model is still the administration
of accumulated knowledge and not the management of learning, in terms of the process
of acquiring knowledge and developing competences. The third is that training is still
mainly vertical or disciplinary and rarely horizontal or cross-disciplinary. We have already
noted that in the real world—the world of work—companies and some institutions require
qualified people who can perform in very different contexts and solve problems equally
well in any of them. Our students lack sufficient preparation for working with real problems
in different contexts—in other words, the widespread application of knowledge and its
inter-domain practice is rather limited, at least in comparison to what it needs to be. With
these three dominant characteristics, graduates are unlikely to be qualified to perform and
solve problems in complex, new, changing contexts.

New times and new problems require new tools and new strategies. Today’s world
has become so complicated that the need for lifelong learning is now a given. One real
and challenging change is therefore the ongoing preparation of professionals and citizens.
The consequence of this is the issue of institutions offering courses throughout people’s
lives. This brings us to a reflection that has yet to be properly addressed: being aware
of the differences between teaching, learning and training helps us to better address this
issue. If it is not possible to offer education for all ages, yet lifelong learning is needed,
how can this be achieved? In our view, the answer is primarily training, and not just
apprenticeships. Training implies student autonomy and almost complete independence.
This means that they know where to go for documentation; know how to apply reliable
criteria when evaluating what they find; and are able to reach their own conclusions and
explanations about the problems or questions that interest them. This reflection therefore
relates to the question of where training can or should be given today.

However, it is important to note that some strategies are particularly effective in life-
long or ongoing training. People must learn how to learn, and learn to develop behavioural,
cognitive and motivational strategies that regulate their ongoing acquisition of knowledge
and skills. At the same time, with a greater emphasis on training than on learning, people
need to be involved in processes that encourage their autonomy, initiative and responsibil-
ity at personal, professional and social levels. Three UNESCO reports, spaced roughly two
decades apart [13–15], show attempts to adapt to the changes that have taken place at each
point in time.

The latest UNESCO report “retires the Delors report and redraws a new horizon for
education” [16]. According to Sobhi Tawil, a leading member of the commission that
drafted the report: “In the current global debate on the future of education, there are two
parallel currents. The first concerns the role of education in the post-2015 international
development agenda. The second relates to the way in which the transformation of society
globally impacts on our approach to education and learning...” [17]. The second current is
that which today requires training in terms of learning to understand, to do, to be, and to
be with others.
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If changes are made in educational methodologies by giving greater prominence to
learning processes and focusing on greater application and cross-domain practice, then
higher education can be made to take on the development of critical thinking as its main
objective [12]. Indeed, today’s changes and demands are greater than in past decades,
and how we deal with them needs to be through competences and strategies that can be
employed to handle this complexity.

CT offers what is needed in terms of how to progress, train and generalise. Being able
to change faster entails developing collaborative communities of enquiry that participate
in solving real projects together. In training, it is important to consider different methods
that facilitate the acquisition processes, such as working on tasks involving not only
comprehension but also production, aimed above all at acquiring knowledge based on
explanation, and applying this knowledge in different contexts. In order to be able to
generalise in different situations or contexts, it is essential to develop CT’s fundamental
competences—such as explanation (search for causality), decision-making and problem-
solving. These skills are domain-independent, meaning they are required skills that need
to be used throughout any situation or context [12].

Before specifying the research problem and the hypotheses, it is worth remembering
the conceptual approach published in different works, some of which have been cited
above. We understand that “to think critically is to reach the best explanation for a fact,
phenomenon or problem, in order to gain insight and solve it effectively” ([18], p. 27).
Knowing or solving a problem requires knowing what causes are responsible for certain
events or problems. If the explanation is sound, we can choose the best course of action or
the best option to resolve the situation effectively by bringing about the desired change.
Therefore, it is the explanation that determines the decision and the solution and, finally,
the change and well-being or achievement (a full description of our approach can be found
at [19]). If improving critical thinking is our goal, we believe that this is the best way to
achieve it. Therefore, our intervention aims to achieve change through the development of
the aforementioned skills. This is the intervention framework for the development of such
skills (for more information about the intervention, see [18,20–22]).

To be able to ascertain whether CT skills are being properly developed or can ef-
fectively predict performance in higher education, we need reliable, valid assessment
tools. Fortunately, this assessment is available. As an example, we used a CT test—
PENCRISAL [23,24]—to assess a number of first-term psychology undergraduate students,
during the academic years 2011–2012 to 2015–2016, as part of the CT subject area, which
forms part of a subject. PENCRISAL assesses five dimensions of critical thinking: deduc-
tive reasoning (DR), inductive reasoning (IR), practical reasoning (PR) or argumentation,
decision making (DM) and problem solving (PS). We also obtained students’ average aca-
demic grades and average university entrance grades. In addition, we considered some
of the main dimensions of achievement motivation, using the Manassero Achievement
Motivation scale [25]—although these were not used in this study beyond the procedures
for monitoring course performance. With this information, we organize this article as part
of our study of PENCRISAL’s structural and criterion validity as a tool for assessing critical
thinking in higher education students.

As we described at the beginning, the complex problems of today’s world cannot be
solved with a classical model of intelligence; these changes force citizens of this century to
increasingly develop their ability to make solid decisions and to solve problems effectively.
These competencies are precisely part of the fundamental CT competencies, widely studied
in [18,19,26–28]. However, there are still a lack of studies that prove that the CT model is
better than the classic model of intelligence in solving the problems of today’s world [27].
This study aims to fill this gap. Therefore, one of the objectives of our work is to demonstrate
that CT predicts academic performance well, something that has not yet been proven. The
other objective of our study is to demonstrate the structural validity of our CT assessment
test. We must be sure that our measurement instrument measures what it says it measures
and that, in addition, it predicts the performance of our university students. For this, we
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used a sample of more than 600 students, in order to test the construct validity. Furthermore,
we used a sample of more than 200 students who underwent a CT instructional program,
in order to test the predictive validity.

Thus, the purpose of our study is to test the structural and criterion validity of our
CT assessment test and, therefore, to show the degree to which CT can account for aca-
demic performance. It is not our intention here to deal with conceptual developments or
intervention procedures. However, we have cited our own works and those of relevant
authors so that the interested reader can delve into these topics there. Let us now describe
the methodology used in our study.

2. Method

2.1. Participants

The sample for this study was composed of first-year undergraduate students at the
University of Salamanca studying Psychology of Thought (a CT subject area that explains
what CT is). These students were assessed at the beginning and the end of this course,
which focuses on developing critical thinking skills. Data were collected for 5 years, from
the academic years 2011–2012 to 2015–2016, within the CT subject area.

The sample consisted of 682 students, most of whom were women (60.2%), aged 18
to 35 (M = 19.02, SD = 2.17). To examine the structural validity of the PENCRISAL test, a
sub-sample of 242 students with academic performance information was taken to assess
criterion validity. The majority of this sub-sample were also women (51.2%), with ages
ranging from 18 to 28 (M = 18.67, SD = 1.38).

2.2. Instruments

Critical Thinking Test. To measure critical thinking skills, we applied the PENCRISAL
test [23,24]. This consists of 35 situations relating to production problems with an open-
ended response format. It has five factors: deductive reasoning, inductive reasoning,
practical reasoning, decision making and problem solving; each factor has 7 items. There is
currently a Peruvian adaptation [29] and a Brazilian-Portuguese adaptation [30].

The items in each of the factors reflect the most representative structures of fundamen-
tal critical thinking skills; these are briefly described below. The items that make up the
deductive reasoning factor assess the most important forms of reasoning: propositional
reasoning (four items) and categorical reasoning (three items). Formal reasoning is less
frequent than practical and inductive reasoning, but is used to some extent. The inductive
reasoning factor includes: (1) causal reasoning (three items); (2) analogical reasoning (two
items); (3) hypothetical reasoning (one item); and (4) inductive generalisations (one item).
The decision-making dimension assesses the use of general decision procedures, which
requires making accurate probability judgements and using appropriate heuristics to make
sound decisions. Two general situations are included here, whereby we need to proceed
in a certain way in order to reach the best decision. In the other five situations, we need
to identify the main heuristics and the biases they produce. Lastly, as with the decision-
making items, the problem-solving items are divided into general problems (four items) and
specific problems (three items); these will require specific solution strategies to be employed.
Both the decision-making and problem-solving factors promote the performance of gen-
eral decision and solution processes, with the aim of stimulating the use of the strategies
necessary for planning around a problem. Meta-knowledge and the awareness of thought
processes are where action is planned, directed, organised and regulated.

The format of the items is open-ended, meaning that participants must respond to a
specific question by adding a justification for their answer(s). For this reason, standardised
grading criteria are used to assign values ranging between 0 and 2, depending on the
quality of the response. The test provides a total score for critical thinking skills and five
other scores for the five factors. The range of values is 0–70 as the maximum total score for
the test, with 0–14 points allocated for each of the five dimensions. Reliability measures
demonstrate adequate levels of accuracy according to the scoring procedures, with the
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lowest Cronbach Alpha values at 0.632 and a test–retest correlation of 0.786 [23]. The
PENCRISAL test was administered as a computerised version, via the internet, using the
evaluation platform: SelectSurvey.NET V5: (https://www.classapps.com/product_ssv5
.aspx (accessed on 1 May 2016)). PENCRISAL is described in more detail in [24].

Academic performance. For the analysis of criterion validity, some of the participating
students’ academic records were collected—specifically, their average academic score and
university admission score. The latter was obtained by adding together the average baccalau-
reate score (weighted at 60%) and average university entrance exam grade (40%). This
gives the admission grade, which needs to be at least 5 points for students to be accepted
into university, and can be up to 10 points.

2.3. Procedure

The study was conducted over five academic years—from 2011–2012 to 2015–2016—
with first-year psychology undergraduates at the University of Salamanca. The CT instruc-
tion programme was applied during the second term as part of the Psychology of Thought
course (CT subject area). To obtain a baseline of students’ performance in critical thinking,
we administered the PENCRISAL test one week before the start of the course (pre-treatment
measurements: PENCRISAL_M1). The CT programme then ran for four months. A week
after the end of the course, a second measurement was taken (post-treatment measurement:
PENCRISAL_M2) of critical thinking skills, using the same test. Students were informed
of the aims of the study and gave their informed consent for their data to be used for
research purposes and to be analysed anonymously as part of this study. The information
on students’ university entrance grades and their average grade at the end of the degree
was provided by the faculty’s administrative services team.

3. Results

Table 1 shows the distribution of students’ scores from the five PENCRISAL subtests
by adding together the marks for their respective items. Along with the minimum and
maximum values, we show the mean and standard deviation, skewness distribution coeffi-
cients and kurtosis. These values take into account the two timepoints when PENCRISAL
was applied, i.e., at the beginning (pre) and at the end (post) of the course.

Table 1. Distribution of the students’ scores in the five subtests at the two evaluation timepoints.

Subtest N Min. Max. Mean SD Skewn. Kurt.

PencriDR_pre 682 0 10 3.05 1.85 0.541 0.174

PencriIR_pre 682 0 10 4.49 1.46 0.120 0.071

PencriPS_pre 682 0 11 6.46 2.12 −0.355 −0.372

PencriPR_pre 682 0 13 6.48 2.66 0.026 −0.663

PencriDM_pre 682 1 14 6.67 1.97 −0.015 −0.204

PencriDR_post 682 0 13 4.55 2.36 0.417 −0.100

PencriIR_post 682 0 11 5.51 1.76 0.209 −0.034

PencriPS_post 682 0 11 6.34 2.42 −0.341 −0.477

PencriPR_post 682 0 14 8.51 2.48 −0.386 0.054

PencriDM_post 682 1 14 8.22 2.13 −0.260 −0.211
(Pencri: pencrisal test; DR: deductive reasoning; IR: inductive reasoning; PS: problem solving; PR: practical
reasoning or argumentation; DM: decision making).

As Table 1 shows, the students’ scores for all five critical thinking subtests were low,
with scores of zero or just one point. The post-course scores were higher than the pre-
course scores, meaning that at the end of the course, some students had improved their
performance in the subtests. The only exception was the problem-solving (PS) subtest, as
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the average at both timepoints was very similar, and even slightly higher in the pre-course
measurement (before starting the subject). In addition, the skewness and kurtosis indices
for the distribution of the results in the sample fit a Gaussian distribution, as they were
always less than unity. Lastly, the standard deviation of the results for the five subtests
rose in the post-course measurements. This means there was more heterogeneity in the
students’ scores at the end of the course, which may be because some students benefitted
from the critical thinking lessons and others did not. This did not occur in the PS subtest,
as the variance values were similar in pre-course and post-course measurements.

To analyse the changes in students’ scores in each subtest, pre- and post-course, we
calculated the mean differences using the t-test for dependent samples (paired-samples
t-test). To appreciate the magnitude of the difference between two moments, Cohen’s d
was estimated. Most of the differences are statistically significant: PencriDR (t = −15.209,
df = 681, p < 0.001, d = −0.582); PencriIR (t = −12.067, df = 681, p < 0.001, d = −0.483);
PencriPR (t = −18.237, df = 681, p < 0.001, d = −0.698); and PencriDM (t = −15.847, df = 681,
p < 0.001, d = −0.607). In all four of these subtests, Cohen´d presents near 0.50 or a medium
effect size [31]. The p and d values indicate clearer improvement in the scores in four
PENCRISAL subtests. In the problem-solving subtest, there was a slightly higher mean in
the pre-course test, but it was not statistically significant and a very small effect size was
observed (t = 1.326, df = 681, p = 0.093, d = 0.051).

Bearing in mind one of the central objectives of our study, Table 2 shows the results of
PENCRISAL’s structural validity. Taking the test authors’ theoretical model, the indices of
fit for the unidimensional model using the AMOS programme are presented [32,33]. This
is because each of the five tests assesses a different dimension or cognitive process relevant
to critical thinking, all adding up to one overall score. In other words, the PENCRISAL test
proposes a measure of general critical thinking ability by taking the diversity of cognitive
aspects presented in the five subtests: deductive reasoning, inductive reasoning, practical
reasoning, decision making and problem solving. As pre-course and post-course data were
available, Table 2 shows the indices of fit for these two test timepoints (PENCRISAL_M1
and PENCRISAL_M2), indicating the confidence intervals (CI) for the RMSEA coefficient.

Table 2. Fit indices for the one-dimensional model of PENCRISAL.

Indices χ2/df TLI CFI RMSEA [90% CI]

PENCRISAL_M1 3.675 0.946 0.945 0.06 [0.03, 0.09]

PENCRISAL_M2 1.504 0.982 0.991 0.03 [0.00, 0.06]

There were good indices of fit for both applications of PENCRISAL, which were
slightly higher at the end of the course (timepoint 2). In both cases, CMIN/DF was below
5.0, the TLI and CFI indices were above or very close to 0.95, and RMSEA was below 0.08
(in the pre-course measurements, the RMSEA 90% confidence interval increased to 0.09).
These indices are within the required parameters [34]. One potential improvement for
the PENCRISAL model at the beginning of the course is indicated by the RMSEA upper
confidence interval being below 0.08 if we correlate the errors for the deductive reasoning
and inductive reasoning subtests. We will return to this in the discussion.

These indices highlight the fact that the five subtests combine to give one overall
score—understood here as critical thinking. The contribution of each subtest to the overall
factor is shown in Figure 1, with the two timepoints separated.

The factor weightings of some subtests increased between the start and end of the
course, although in two cases, they remained the same (deductive reasoning) or decreased
(practical reasoning). The deductive reasoning subtest was less strongly related to the latent
critical thinking variable at both assessment timepoints. Both the inductive reasoning and
deductive reasoning subtests were less strongly related to the general critical thinking factor
than the other three subtests (practical reasoning, decision making and problem solving).
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Figure 1. Weights of the five subtests in the general factor from PENCRISAL for the two test
timepoints.

Turning to the second objective of this study—criterion validity—Table 3 shows the
distribution of students’ results from the pre-course and post-course PENCRISAL tests,
admission scores and final average course scores. In addition to maximum and minimum
values, the means, standard deviations, skewness and kurtosis, and correlations between
variables are included in the table. The PENCRISAL score is the sum of the students’ scores
in the five subtests, and these results are from a subsample of 242 students.

Table 3. Distribution of the PENCRISAL results in the criterion variables and their relationships.

Variables Min–Max Mean SD Skewn. Kurt. AS CS

PENCRISAL_M1 12–45 28.65 5.99 −0.14 −0.12 −13 * 0.20 **

PENCRISAL_M2 14–52 34.30 7.38 0.08 0.02 0.07 0.32 ***

Admission score (AS) 5.16–9.78 7.55 0.78 −0.21 0.40 0.40 ***

Course score (CS) 6.39–8.92 7.40 0.51 0.32 −0.27 0.40 *** -
Legend: * p < 0.05; ** p < 0.01; *** p < 0.001.

All of the correlations were statistically significant—which is in line with our second
objective. The values for the correlations between the criterion variables were the highest,
which may indicate intellectual baseline differences and cognitive improvements over the
years. These data require further consideration, which we cover in the following section.

4. Discussion and Conclusions

Overall, the results are in line with our initial proposals. Critical thinking (CT) can
account reasonably well for academic performance. Additionally, the test used to measure
CT shows strong unidimensional structural validity, with an overall CT factor supported by
the core dimensions of CT (deductive reasoning, inductive reasoning, practical reasoning,
decision making and problem solving). In addition, the statistically significant correlations
between the total scores in the pre-course test and post-course test and the criterion variables
support our belief that CT can be a good predictor of academic performance.

Having an assessment of the level of CT before and after studying the topic provides
useful information on the potential for improving these basic CT competences. With
one exception, we were able to observe an increase in post-course versus pre-course
scores in most factors or subtests. This reinforces the idea that CT can be improved
with training and practice. Only in regard to the problem-solving aspect (where the
scores from the post-course test were no better than for the pre-course test) was this
improvement not seen. Bearing in mind the sample of classes measured (2011–2016) this
lack of improvement is probably due to the way this aspect operated at the time. Decision
making and problem solving both employ general strategies that are hard to separate.
Additionally, at the time the study took place, the activities used to improve these skills
were not yet able to distinguish between them sufficiently well. We have since managed to
eliminate this overlap.

There are some less robust data that need to be substantiated. A correction was made
to the pre-course measurement to reduce the RMSEA index in order for it to better align
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with the nature of the sample. The DR and IR subtests are more formal skills than the others
and this makes them less sensitive to change because they are more difficult to apply and
generalise. This results in a weaker correlation with the overall CT factor. It is important
to remember that the CT test items are all problems that need to be answered by using,
applying and generalising those specific processes; formal processes are less flexible and
less easily modified for use outside their essentially algorithmic domain.

The indices of fit support the existence of a unidimensional model, which also worked
better at the end of the course; the improvement at the end of the course may reinforce all
dimensions of CT as a whole. Good performance is not possible without all CT core compe-
tencies working together. This may explain the unidimensional nature of the PENCRISAL
test in terms of its structural validity.

In terms of criterion validity, we found significant relationships between CT and aca-
demic performance, and an even stronger relationship between this criterion variable and
the university admissions measurement. As we noted above, these data go in the direction
that we expected, based on our initial approach. However, there was no relationship be-
tween CT and university entry requirements. One way to interpret this lack of relationship
may be the fact that the level of CT measured at the start of the course was fairly low in
relation to the test’s reference standards. Moreover, whilst post-course measurements of
CT demonstrated an increase in the level of CT, they were still too limited to capture the re-
lationship that should exist with the entry requirements. CT skills are complex and require
significant levels of expertise in order to be able to capture correlations with measures of a
different intellectual nature—such as those that may underlie a university entrance score,
which is the result of several years of schooling. In a study into how permanent the change
in CT is following teaching and measured four years later, we saw greater improvement
than immediately after the intervention. This improvement is attributable not only to the
CT programme, but also to the experience and education gained throughout those four
years at university [20], although this is not always the case (see [35]). We can therefore
say that in this study, the relationships between CT and academic performance are easier
to see (as they are the result of experience and education) than those between CT and the
cut-off or selection measures for university admission, which capture a more stable and
experience-independent threshold.

A number of implications emerge from our study. First, in order to be able to use
CT levels as a predictor, we need levels that are above the average of the test scales used.
Second, it is possible to improve CT competencies using the right instructional tools and
given sufficient practice and procedural work. Lastly, we need to take CT measurements in
order to ascertain our starting point, and thus, see what has been achieved. If we believe
that today’s world requires these complex skills, we also need to ascertain the degree to
which they are available from the outset. Without such an assessment, we cannot see how
far we have come.
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Abstract: The COVID-19 pandemic impacted the educational context. University students were
exposed to an educational transition from a face-to-face context to emergency remote teaching (ERT).
This change affected the educational experience of students and teachers in general, and impacted
their educational performance, as well as their emotional and mental health, among other aspects.
However, learning from the successes during the ERT and reflecting on good and bad practices will
allow us to configure effective learning scenarios that respond to the new normal. The objective
of this paper is to describe and present the lessons learned during ERT from the experience of
university students in Latin America who have already returned to face-to-face instruction. The
study used a qualitative inductive approach and a phenomenographic design. The sample consisted
of 640 undergraduate students (63% women) of higher education who experienced online education
during the year 2021 and a face-to-face modality during the first semester of 2022, belonging to
universities in Chile, Venezuela, and Ecuador. The results suggest that new learning scenarios should
consider specific pedagogical practices, including active, collaborative, meaningful, and problem-
based strategies, together with a diversity of feedback practices. It is concluded that the ERT brought
good practices that should guide university educational policies.

Keywords: higher education; COVID-19; university students; quality education; virtual education

1. Introduction

Since January 2020, when the World Health Organization (WHO) classified the
coronavirus disease SARS-CoV-2 or COVID-19 as a pandemic, it brought with it rad-
ical changes around the world [1,2]. The educational context was not exempt, espe-
cially in terms of higher education, impacting students in emotional, psychological, and
educational aspects [3–5].

University students were exposed to an educational transition from face-to-face in-
struction to emergency remote teaching (ERT). In some cases, this transition lasted for more
than two years [6]. With the aim of adapting face-to-face courses to an online teaching
modality, educational institutions were subjected to the need to change their traditional
teaching methods based on lectures to the adoption of various information and communi-
cation technologies [7,8]. However, ERT was implemented quickly and in an unplanned
fashion. There are aspects that clearly distinguish virtual training, characterized by careful
planning to offer a quality learning experience to students. In order to do so, courses follow
a predefined instructional design, which seeks to address the heterogeneity of the students
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via the careful planning of synchronous and asynchronous work, integrating technological
platforms with enriched content (e.g., hypermedia resources, study and evaluation guides),
as well as strategies that promote interaction between teachers and students [9,10].

Virtual education is effective when it results from careful instructional design and
planning, considering the target audience and using a systematic model for its imple-
mentation [7]. Therefore, this implies planning a variety of interconnected elements (e.g.,
technology, tutorial model, communication, monitoring and follow-up, evaluation), which
produce specific forms of teaching that have to be adapted to the educational objectives [11].
However, during this stage of the pandemic, teachers were not prepared to redesign the
courses and redefine their instructional, pedagogical, technological, assessment, manage-
ment (academic and technical), support and ethics approaches [12].

Currently, in this “post-pandemic” stage, in which students and teachers from higher
education institutions are returning to campuses, attention is being given to how to re-
structure teaching and learning processes to transition from a traditional expository model
to a hybrid model that takes the best of face-to-face and virtual instruction, and that re-
sponds to the new demands made of those involved. On the one hand, students demand
greater preparation from teachers to design scenarios of greater flexibility, with students
partly managing their own learning processes, at their own pace and with opportunities
for work continuity [13]. On the other hand, teachers demand from universities accom-
paniment, training, and both technological and methodological tools to face “the new
normality”. Thus, universities need to satisfy these demands, which is considered a com-
plex task at the pedagogical, organizational, infrastructural, legal, economic, and even
sociological level [13–15].

1.1. Virtual and Hybrid Learning

The virtual classroom is identified as a space for educational innovation, which is
characterized by being flexible, integrating content through a diversity of formats and
generating spaces for reflection through different learning activities [16]. However, for
students to achieve planned learning, emphasis is placed on the need for student motivation
and autonomy as a critical success factor [16,17].

Garrison [18] proposes that the construction of knowledge in virtual environments
of teaching–learning, such as virtual classrooms, occurs through the development of a
community that is characterized by the presence of three components: (1) pedagogic,
(2) social and (3) cognitive [19,20]. The first, pedagogic, considers all aspects of the design,
planning, facilitation, interaction, and management of teaching and learning processes [21–23].
The second, social, refers to the interaction between participants in the classroom to promote
collaborative learning, in which participants feel affectively and cognitively connected to
each other, with open communication and the ability to express themselves [23,24]. The
third component, cognitive, refers to all activities and learning materials that involve the
autonomous construction of knowledge by the student, and that allow the development
of competencies such as critical thinking, the use of communication skills, reflection, and
disciplinary skills, among others, based on the resources and activities available in the
virtual classroom [23,24]. Of the three components, the most important is the cognitive [20].

Virtual university training, if systematized (and not as a reactive effort in the face
of emergencies), has been shown to have important advantages in the training process.
Empirical evidence establishes that virtual education provides greater opportunities for
the cognitive development of students, particularly for those under the conditions of
social vulnerability [25]. Audiovisual media represent an opportunity to support learning
processes; these facilitate and grant greater learning opportunities to students [26]. In
general, students highlight the benefits of virtual learning, such as being able to learn
at their own pace, developing strategies to self-regulate their learning process, greater
responsibility, leadership and teamwork capacities, flexibility to interact asynchronously,
and continuous access to learning materials, among other desirable outcomes [16,27–29].
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In addition to the advantages of online training, recent studies analyze its effectiveness
in terms of learning achievements, and compare it with traditional face-to-face learning and
even hybrid approaches. One analysis is presented in the study by George, et al. [30]. The
authors conducted a literature review on online learning from January 2000 to August 2013,
in which they studied 59 learning experiences with 6759 students enrolled in online courses.
The most relevant conclusions of this study suggest the following: (1) online learning is
equivalent to or better than face-to-face learning in terms of knowledge acquisition and skill
development; (2) online learning helps in the development of technological, educational,
communicative, research and communication management skills; and (3) online learning
encourages the development of self-regulation strategies for learning, which are key to the
autonomous development of the student throughout their life.

Despite benefits also being reported during online education undertaken in the pan-
demic, as well as many shared experiences, emphasis has been placed on the specific
challenges for institutions and countries according to socioeconomic, experiential and other
factors [31]. Identifying and focusing on successful practices is an opportunity to enrich
virtual education in the present and future.

Today, higher education institutions are at an inflection point [32], at which they must
decide between going back to traditional teaching or adapting and promoting innovation
in the teaching and assessment methods, integrating methods, mechanisms, and spaces.
The international trend is to promote the development of educational practices for high-
quality virtual teaching [33], presenting blended learning (BL) as one of the main means to
transform higher education to the current post-pandemic scenario [15].

BL is an ambiguous term that can present adopt definitions depending on the author
and the context in which it is applied [34]. So and Brush [35] define BL as “any combination
of teaching systems methods, including face-to-face (F2F) instruction with asynchronous
and/or synchronous computer technologies.” Dziuban, et al. [36] refers to BL as “a peda-
gogical approach that combines the learning possibilities of the online environment, rather
than a relationship of delivery modalities”. Other researchers, such as Koper and Tattersall [37],
use the term in a more technological way to refer to the combination of F2F with technology-
supported activities, as well as pure online learning, to enrich educational experiences.

BL is a teaching modality that combines in a “fair” way the best of the face-to-face
instruction and distance education. Its implementation implies the definition of a techno-
logical didactic strategy, in which the advantages of both contexts (face-to-distance) are
taken into account and combined in a fair way according to the recipients, the learning
outcomes, the characteristics of the teachers, the context, etc. [38]. An ally of BL is the learn-
ing management system (LMS) that allows for collecting evidence regarding the learning
process through virtual classrooms [39,40].

1.2. Objective of the Study

Learning from the ERT during the pandemic is an opportunity without precedent,
given that never before has there been a scenario that forced students, teachers and in-
stitutions to think of a new way of approaching the massive modernization of teaching
and learning, through the incorporation of techno-pedagogical tools, consistent with the
changes on a global scale that the digital age has generated in our societies and that place
technologies at the service of people.

With globalization and the development of technology, university institutions have
found in hybrid and virtual education a key element to generate new scalable learn-
ing spaces that meet the demands of today’s society [41]. Within this framework, post-
pandemic virtual education in university contexts could contribute to the Sustainable
Development Goals (SDG) [42]. Goal 4 seeks to ensure inclusive, equitable and quality
education, and to promote lifelong learning opportunities for all [42,43]. Therefore, higher
education institutions can potentially contribute to equality for present and future genera-
tions by identifying the successes of the ERT, without ignoring the difficulties and negative
consequences caused by the pandemic.
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In this context, the main objective of this study is to describe and present the lessons
learned about the successes of ERT from the experiences of university students in
Latin America who have already returned to face-to-face learning, and whose percep-
tions are not biased by the uncertainty that characterized virtual education during the
pandemic. This study highlights the challenge of addressing the features of the teacher,
students and content that favor greater motivation and better learning in virtual environ-
ments, and that would enable higher-quality post-pandemic university education based on
a blended learning modality that includes the benefits of the ERT [15].

2. Materials and Methods

An inductive qualitative approach and a phenomenographic design were used. This
design aims to identify and systematize ways of thinking by which people understand,
experience, conceptualize and perceive aspects of reality [44]. In addition, hermeneutically
oriented text analysis was used to understand the meaning and significance of the written
discourses regarding the experiences during pandemic education [45,46].

2.1. Participants and Instruments

The sample consisted of 640 students—403 women (63%) and 237 men (37%) at the
undergraduate stage of higher education who experienced online education during the
year 2021 and transitioned from confinement due to COVID-19 to the face-to-face modality
during the first semester of 2022, belonging to universities in Chile, Venezuela, and Ecuador.

The written discourses were obtained from answers to three open-ended questions
as part of an adhoc questionnaire called “Questionnaire on university educational experi-
ences in the return to face-to-face classes after the COVID-19 pandemic”, which was built
following a literature review, expert judgment, cognitive interviews and pilot applications
to assess appearance and format validity and ethical validity. The experts determined
that the indicators of the instrument do not cause harm to the participants. This type of
instrument is recognized as necessary in the literature around education for responding
more precisely to the research objectives, in addition to being one of the most broadly used
types of instruments.

The questionnaire contains 3 sections, each containing 19 closed questions with re-
sponse alternatives, and another section with 5 open questions [47]. The instrument was
applied at the end of the first academic semester of 2022 when the students had already
experienced the return to face-to-face education. Of the 5 questions, 3 were used for
this study: (a) From your experience with virtual education, what teaching strategies or
practices increased your academic motivation and why? (b) From your experience with
virtual education, what resources or activities used by your teacher were effective for yours
learning and why? (c) Which were the benefits or advantages of online education?

2.2. Procedure and Ethical Considerations

Three open-ended questions were developed as part of the application of the Online
Education Experience survey [48]. We sought to explore students’ perceptions about
the pedagogical practices that motivated their online learning, as well as the resources
and activities they consider most effective for online learning, and the benefits of online
education for the training of higher-level professionals. The students’ discourses were
obtained through non-probabilistic sampling using the snowball technique.

Administrators of the universities to which the researchers had access were asked
to facilitate the application of the survey to their students. The invitation to participate
was sent via institutional e-mail to all students taking undergraduate courses at their
universities. From the returned surveys, only those in which participants had answered
all three open-ended questions were selected. The regulations and ethical principles for
the research were considered: informed consent, the safeguarding of the information in
codified databases, and, especially, the assurance of the confidentiality of the information.
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2.3. Analysis Plan

Data analysis was carried out through three main steps: (1) the review of the information,
(2) the identification of the units of analysis, and (3) categorization. Through the constant
comparison method, the information was coded and analyzed simultaneously. First, the
meaning of the unit of analysis was analyzed, and a category was generated. Then, another
unit of analysis was analyzed and compared with the previous one, and if it did not
correspond, it was associated with another. Finally, the categories generated by the same
unit of analysis were compared.

The coding and reordering categories are iterative processes based on the permanent
comparison of data, readings, and re-readings. The coding of the written discourses
continued until the theoretical saturation of the generated categories was reached, that is,
until the point at which new data no longer offered new information [49]. Using descriptive
analysis, meanings associated with the educational experience during the pandemic were
obtained. This analysis allowed us to identify the main components and to hierarchically
organize these contents [45].

3. Results

With the objective of describing and understanding the experience of Latin American
university students with ERT from the perspective of the return to face-to-face learning, the
analysis of the discourses of students from Chile, Ecuador, and Venezuela was performed.

The use of discourse analysis allowed us to characterize the three topics set out by
the researchers (pedagogical practices that motivate virtual learning, the most valuable
resources, and activities for virtual learning and the benefits of virtual education), and to
add an unforeseen one, which refers to strategies that favor participation in synchronous
classes via videoconference.

3.1. Pedagogical Practices That Motivate Learning in Virtual Education

The students reported a series of pedagogical practices that they consider beneficial
to their motivation for e-learning, and that facilitate the use of classroom resources and
activities. These can be divided into the characteristics of instructional design, interaction,
teaching and learning strategies, and how the teacher approaches student performance.

3.1.1. Instructional Design

The students’ reports have allowed us to establish the specific characteristics of
the instructional design of the virtual classroom that favor motivation to interact with
its contents (Table 1).

A classroom with a logically ordered structure in terms of the organization of materials,
that responds to a planned learning cycle and that is coherent with the subject programs
favors a greater willingness to learn. The quantity, diversity, and availability of resources
and activities in the virtual classroom are also mentioned as relevant to the motivation of
using them, as opposed to classrooms with few materials of the same type.

Availability refers to the fact that the classroom allows permanent access to all the
resources and activities of the subject. Another element highlighted by the students is the
inclusion of breaks in the planning, which would provide a space to consolidate learning
and rest, favoring virtual learning.

The variety of assessment processes that arise in virtual education and the possibility
of having more time for them is considered by students as an element that motivates their
study, as well as the inclusion of formative evaluations that allow them to approach the
expected performance without sacrificing their grades.

Finally, the quality of the audiovisual resources used in virtual education would also
influence motivation in this teaching modality, together with the incorporation of breaks in
the academic planning.
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Table 1. Instructional design strategies that motivate learning in virtual education.

Categories Dimensions Units of Analysis

Virtual classroom features

Organization

“That all the material is uploaded to a platform and that it
is organized” (P88).
“The classroom organization; I could sort out from what complicated
me the most to the least complicated” (P142).

Pedagogical structure

“. . . that all the material is uploaded to a platform and that it is
presented by week according to the subject plan” (syllabus) (P88).
“The previous organization of the course in the classroom, the
activities to be developed in the cycle, indicating from the beginning
of the cycle the work to be carried out and their respective dates, in
this way it is not mixed with the tasks of the other subjects” (P631).

Diversity of learning materials

“I think the diversified material, through which they wanted the
student to be interested in the content through the different methods
and materials that were presented” (P71).
“That the class was didactic and with a variety of ways to transmit
the information” (P191).
“Teachers used different resources such as videos or did dynamic
activities and that motivated me a little more (P201).

Quantity of learning materials
“Greater amount of material” (P81).
“There was much more, and one could choose, or you had more to
lean on to study.”(P352).

Material availability

“An advantage over face-to-face is the possibility of being able to
view the content at any time and at any time” (P345).
“One of the biggest advantages is being able to have the recordings
and the access documents in a much faster way, also the
notices/announcements” (P372).

Consideration of breaks

“The weeks of recess and there was not so much academic
overload” (P213).
“The weeks of recess, since I took time to catch up, calm down and
rest” (P112).
“There was a week when a short break was taken that served as a
time to catch up or review what we missed understanding” (P77).

Evaluations

Time to carry out assessments
“Have more time for assessments” (P81).
“More time in the assessments” (102).
“The time to be able to carry out some assessments” (P243).

Variety of assessments
“The use of more creative and varied strategies to assess, not just
written, oral or presentation exams” (P320).
“Various evaluation methods in a digital and simpler way” (P327).

formative assessment
“Formative assessments with hypothetical and realistic cases” (P45).
“Small tasks or more frequent assessments that do not have notes and
allow you to rehearse” (P493).

Of the resources Quality of audiovisual materials “That the videos and audio are of good quality” (P88).
“Good image and video quality” (P626)

3.1.2. Student–Teacher Interaction

Regarding the interaction between teachers and students, students’ express appre-
ciation for those teachers who exhibit intentional actions to stimulate participation, who
are attentive to their learning rhythms, and who are willing to provide help and address
doubts when students request it, giving the interaction a pedagogical role focused on
improving learning (Table 2).

On the other hand, students declare that the availability of their teachers in virtual
education is greater, as they show themselves to be more flexible, understanding, and
attentive to their emotional state.
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Table 2. Characteristics of teacher–student interaction.

Categories Dimensions Units of Analysis

Interaction functions

Promotion of participation

“Involve the student during class and also check if he is paying
attention, for example, ask him to read a section and reflect on
it” (P201).
“Teachers offer many spaces to ask all the doubts that arise” (P234).

Support to resolve doubts

“The willingness to answer any questions” (P259).
“The availability to answer questions at any time respecting
schedules” (P343).
“The fact that there were more possibilities to solve the doubts, with
the same teachers” (P619).

Support against
learning difficulties

“The willingness of the teachers to help when one told them that
they did not understand” (P385).

Attention to the
learning rhythms

“Teachers show concern . . . addressing and taking educational
needs into account” (P191).
“In addition to being concerned about how we were doing with the
content, they were more attentive” (P257).

Teacher availability

“Incredibly my teachers were more expeditious in virtual than in
face-to-face” (P383).
“The fact that the teachers are ready to listen to us and support us in
what we asked to reinforce, and they took the time” (P517).

Teacher flexibility
“The flexibility to carry out assessments or tasks . . . the flexibility
to access classes” (P93).
“The flexibility in the delivery of work” (P103).

Understanding of teacher
before unforeseen

“Better understanding of teachers about students’
situations” (P341).
“The understanding of the teachers that in person is totally
different” (P6).
“Understanding in the face of various situations” (P182).

Communication

Varied media
“That they gave all possible ways to be able to have the best
communication with the teacher” (P132). “Communication by
different means” (P24).

Communication frequency “Greater communication regarding doubts/questions with
teachers” (P327).

Opportunities for communication “Collaboration via chat, the ease of commenting and not
interrupting the teacher” (P309).

From the students’ perspective, another motivating element of virtual education is that
it would provide them with more opportunities and a variety of communication channels
to interact with their teachers, as well as their classmates.

3.1.3. Teaching strategies

Students referred to specific teaching and learning strategies that would favor their
learning in virtual education. These are presented in Table 3, divided into active, collabora-
tive, and meaningful learning strategies.

In active learning, the intentional integration between synchronous and asynchronous
material and various information and communication technologies with gamification
elements stands out. Regarding collaborative learning, academic and social interaction
among students is expressed as central, as reflected in group work, debates, and the use of
shared documents to construct knowledge among students.

The teacher promotes the application of knowledge through exercises, laboratories,
case analyses, and examples. Moreover, superior experiences are offered when based on the
use of meaningful and problem-based learning strategies, and these are positively valued
by students.
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Table 3. Teaching and learning strategies that motivate virtual learning.

Categories Dimensions Units of Analysis

Active learning methodology

Linking synchronous material
with asynchronous material

“Complementary activities on the topic to later discuss the
results in class” (P320).
“Activities in the (virtual) classroom are useful for the
classes” (P233).
“We were asked to read more than usual, the good thing and
what motivated me, was that classes were based on texts or
chapters that we analyzed previously” (P18).
“Conversations related to the materials of the virtual
classroom” (P311).

Use of ICT “Use of PPT, videos, informative images” (P69).
“Use different virtual tools to develop my learning” (P244).

Games/gamification

“Knowledge games” (P24).
“Quiz and online trivia games of questions (P386).
“Virtual games to answer questions in a certain time, where the
first places are finally rewarded” (P28).

Collaborative learning strategies

Discussions “Group discussions on the topics of the subject and by
forums” (P345).

Analysis by shared documents “Shared screen on which students can write” (P386).

Group work
“Cooperative work in groups, where there is support from the
classmates and it is possible to better understand the contents
by interacting with each other” (P64).

Meaningful and
problem-based
learning strategies

Authenticity

“Those strategies that focused on practical activities rather than
theory” (P195).
“Guides to solve exercises, laboratories” (P611).
“They presented you with a situation and you had to solve it,
what would you do, like case analysis” (P222).

Use of examples “Explanation with the use of many examples” (P347).

Use of teacher experiences
“That teachers will tell personal experiences regarding the
subject” (P76).
“Share your professional experience” (P311).

3.1.4. Performance Approach Strategies

Students distinguish between individual, group, public and anonymous feedback,
as ways for teachers to approach their performance and favor their motivation to learn.
Additionally, they identify two moments for the provision of effective feedback—one at the
beginning of the class when reporting on previous performance, and another immediately
after a learning activity has been executed.

As for the content of the feedback, the use of instructive and evaluative messages
would favor greater motivation for learning in students (Table 4).

The instructive messages deal with two aspects: (a) the ability/capacity displayed by
the students in coherence with the learning goals, and (b) the work procedures considered
desirable for certain learning activities.

Students distinguish between individual, group, public and anonymous feedback as
ways for teachers to approach their performance that would favor their motivation to learn.

On the other hand, motivation to learn would increase when the teacher, in their
feedback, recognizes successes through praise or prizes, and conveys high expectations
and the usefulness and importance of their students’ contributions and performance to the
educational process.
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Table 4. Teaching strategies for approaching student learning achievement.

Categories Dimension Units of Analysis

Feedback Types

Individual “Feedback . . . from tutoring at the individual level” (P154).

Group “Feedback at the end of the class with some group
activity” (P240).

Public “The classes where we had to present, due to the teacher’s
feedback” (P77).

Anonymous “Anonymous surveys, and then their feedback” (P53).

Feedback moments

At the beginning of the class “Feedback from the previous class, at the beginning of the
class” (P365).

Immediately after execution

“The tests results were delivered immediately, with the
mistakes we made; the feedback was more immediate” (P172).
“The teacher used applications such as kahoot that provided
with feedback on the material passed in class” (P293).
“Where the teacher observes the student’s actions and corrects,
in real time, the acquired learning errors” (P561).

Instructional feedback

To the capacity “They were attentive, they were concerned about telling us
what we had not learned or why the note???” (P191).

To the work procedure

“The teacher congratulated us for being attentive to his
instructions and working with concentration” (P400).
“You are motivated by things like being rewarded with extra
point for grades for finishing the work on time” (P283).

Reinforcements and constructive
verbal persuasion by the teacher

Convey an expectation
of competence

“The motivation that the teachers encourage in us so that we
keep moving forward for achieving our goal, to make us feel
that we are competent” (P45).
“The value practices of the teacher” (P154).
“The teacher in general made me feel comfortable to ask
questions or make comments because some teachers make
you feel that what you say whatever you want” (P373).

Giving reward “Participation and attendance points” (P343).
“Offer extra points for grades for participation” (P26).

Giving reinforcement/praise

“The praises the teacher gave us when we did well” (P343).
“If I’m honest, in my case when the teacher highlighted the
work, and you see that it is worth the effort, which made you
want to give more” (P81).

Conveying usefulness
and importance

“That we were always told that there are no silly answers and
that every question is always useful” (P69).

3.2. Most Effective Resources and Activities for E-Learning

Students reported a series of virtual classroom resources and activities that favored
their learning in the virtual education context (Table 5).

The learning resources they recognized as effective are recorded classes, infographics,
and videos. In the latter, they differentiated between documents, instructional videos,
solved exercises, and the use of movies or television series relevant to the contents of
the class.

As for the learning activities reported as practical, the following are identified:
immediate response systems, virtual games, surveys, forums, private classrooms for group
work, online documents, interactive whiteboards, and simulations. In particular, the fo-
rums are divided into two types—academic content, and another of a general nature for
the clarification of doubts, both of which are promoted by e-learning.
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Table 5. Most effective resources and activities for e-learning.

Category Dimensions Unit of Analysis

Educational resources

Recorded classes
“Recorded classes, since they allow to analyze the content more
than once” (P177).
“Recorded classes as a means to revise or take extra notes” (P506).

Infographics
“Making infographics helps a lot” (P26).
“Audiovisual media like . . . infographics that allows to
understand or visualize contents” (P203).

Videos

Documentaries “Documentaries that later are discussed” (P324).
“Documentary videos” (P511).

Instructional “To see videos that explain key aspects step by step” (P372).

Solved exercises “To see solved exercises and then discuss them” (P370).

Movies/series “To use movies or popular series to exemplify” (P332).
“The forums about movies made in class” (P369).

Activities

Immediate response systems
“Reading assignments and then asking about them in class, with
Menti, Kahoot or others . . . so that results are discussed in
class” (P320).

Virtual games

“Online trivia games” (P386).
“Online games in which you answer questions in a determined
time, with prizes for the first places” (P28).
“Online games about the contents” (P121).

Surveys
“Anonymous surveys and their feedback” (P53).
“Surveys in class, the voting type, to see if we answered
correctly” (P76).

Forums

Academic content “Interaction through forums about class content” (P620).
“Group discussions about topics of the subject in forums” (P345).

Consultation purposes

“Forums for questions” (P385).
“The use of forums in which you could ask questions, and anyone
could answer, if you did not understand something for
example” (P81).

Group rooms
“Virtual classrooms for working in group” (P168).
“The experience of practical group work in virtual classrooms
created by the teacher” (P238).

Online collaboration and document sharing “To create documents collaboratively online” (P586).

Interactive blackboard “Online blackboards in which you were doing the work” (P582).

Simulations “Use of simulation platforms that show the process that the
teacher was explaining” (P441).

Learning materials integration

Resources (videos, pdf or other) related to
group work

“Collaborative work with infographics, presentations, videos,
which made work simpler and more entertaining” (P113).

Resources (videos, PDF or other) related to
individual work

“Audiovisual media such as videos, infographics, etc. that
allowed to understand when you study alone” (P203).

Resources (videos, PDF or other) related to
immediate response systems

“Use of videos with questions to understand how much you
know and key aspects” (P371).

In addition, the students’ discourses present the use of resources and activities in
an integrated manner, in which the former contributes to the development of the latter,
identifying learning resources linked to the performance of the group and individual
activities and resources associated with immediate response systems.

3.3. Benefits of Virtual Education

Students reported a series of benefits of virtual education that can be divided into
learning, teaching, and personal benefits (Table 6).

The learning benefits can be classified into individual and group learning benefits.
In the first, students reported improvements in their capacity for autonomy and time
organization, and the deployment of more effective learning strategies. In the latter, they
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reported better opportunities for collaborative work, improved peer coordination, and
more opportunities to work with students.

Table 6. Benefits of virtual education.

Categories Dimensions Units of Analysis

Benefits for learning

Individual
Improve autonomy “Greater autonomous learning” (P421).

Improve time organization “Having more time to organize” (P408).

Improve learning strategies “Virtual education helped me improve my study
techniques” (P542).

Social

Promotes collaborative learning “More collaborative work can be done” (P482).
“More collaborative learning practices” (P598).

Improves coordination for
group work

“Coordination of time with classmates. . . This is how
time for group study is used effectively” (P486).

More opportunities to work
with other students

“More collaborative work, we learned from each other
and worked with more classmates” (P67).
“The teachers brought us together in groups on the same
platform to share our knowledge and opinions with our
classmates, encouraging collaborative work, the groups
were assigned randomly, so we had the opportunity to
work with classmates who are not your friends” (P112).

Benefits for teaching

Better organization “The organization of many teachers is better” (P367).
“Better organization of the teachers’ time” (P445).

Faster communication of
information

“Speed in the transfer of information” (P154).
“The speed of communication of information and
warnings of unforeseen events” (P203).

Best educational response

“The virtual teacher has more opportunities to change the
ways to approach teaching, to change their teaching
strategies to avoid that the student lose motivation, to
learn better” (P286).

Attention to learning rhythms

“Seeing my teachers committed to us, looking for ways
and methods to motivate us and help us as much as
possible when they realized that it was difficult for
us” (P148).

Timely feedback
“The feedback at the end of the class with some group
activity or games with multiple choice questions, allowed
to know how you were doing” (P240).

Personal benefits

Lower economic expense

“Decrease in expenses for mobility, food and
others” (P594).
“Savings in housing expenses for foreigners, tickets,
food” (P429).

Greater room comfort “The comfort of being at home” (P646).

Better nutrition “I ate healthier and at my hours” (P223).

Greater hours of sleep “My hours of sleep increase by not having to travel
two hours for 7 am classes” (P415).

Less exposure to risk “The security of being able to be at home without being
exposed to danger, theft” (P513).

Facilitating housework and
parenting

“I could keep my home in order in a better way” (P463).
“Since I am a mother, it allowed me to stay at home with
my daughter who was very young” (P483).

As for the benefits for teaching, virtual education would improve the teacher’s organi-
zation and allow for the faster distribution of information to their students. At the same
time, they state that virtual education allows the teacher a better educational response to
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the needs of the students with attention to their learning pace and more timely feedback
regarding their performance.

In terms of personal benefits, students report savings in economic resources, more
comfortable study environments, better food and sleep habits, and the facilitation of
household and childcare tasks.

4. Discussion

The transition to the pandemic has provided an opportunity to think about how to
continue the transformation of university education to a sustainable model for the next
generations [50]. In this sense, the present study aimed to understand the experience of
university students in Latin America, particularly in Chile, Ecuador, and Venezuela, with
emphasis on the qualitative perceptions of different key elements of the ERT formative
experience from the point of view of the experience once they returned to face-to-face
classes.

The study is based on the premise that during the pandemic, students recalled previous
classroom education in a manner that was biased by an idyllic retrospection [51,52], a coping
strategy that human beings use to adapt to difficult situations, in which the past is perceived
as more favorable, minimizing the negative aspects, while the present is viewed with greater
pessimism. This cognitive bias in the interpretation of the ERT experience did not allow
students to adequately value the benefits and opportunities of virtual classrooms, their
materials, and activities. On the contrary, the reports issued by the students in this study
were elaborated 3 months after the return to face-to-face classes, granting the possibility of
a more adjusted evaluation of their experiences with virtuality.

4.1. Pedagogical Procedures to Motivate Learning

Student motivation during re-entry to face-to-face education after ERT due to the
COVID-19 pandemic was impacted by instructional design, teacher interaction, teaching
strategies, and performance approach strategies

4.1.1. Practices Associated with the Instructional Design

The organization and virtual classroom structure of resources and activities in the
virtual classroom are perceived by students as a favorable teaching aspect, giving relevance
to pedagogical intentionality that reflects an anticipated instructional design. Instructional
design is the process of creating the learning experience by conjugating diverse elements
to ensure more effective planned cycles or paths in particular learning situations [53]. All
the teacher’s efforts made during the ERT, in the form of providing tools, knowledge, and
skills to manage, create and develop virtual teaching processes, lead to the challenge of
framing them in a good instructional design [54].

The benefits indicated by students regarding a virtual classroom with a logical struc-
ture are a global and integrated perception of the subject, similar to a mental map, consistent
with the academic programs, which encourages them in decision-making and reflecting
on what contents could be made more or less complex, allowing us to understand the
academic load and estimate the need for and distribution of time, among other actions. This
helps us develop better study strategies and meta-cognitive evaluation processes [55,56].

The variety and quantity of virtual classroom materials are mentioned as impor-
tant by students. In this context, the different instructional design models support the
students’ viewpoints, all of them indicating a common planning process that promotes the
search for a variety of resources and activities to respond to different needs and learning
styles, as well as estimating the dedication required in achieving the competencies set out
in the learning objectives [54,57].

The planning of assessment processes within the instructional design is considered
relevant by the students. In the context of authentic assessment [55], the students’ state
that in virtuality, they had a greater variety of opportunities for assessment focused on
improving the quality of learning, instead of just a final judgment of their performance [58].
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A longitudinal study conducted by Panadero et al. [59] on university students found
that assessment processes generate the greatest negative emotionality in students, and
seriously impact their academic motivation, as they are characterized by being summative
and not associated with the promotion of self-regulated learning skills. On the contrary,
formative assessment involves students in the performance of realistic tasks that give them
a clear idea of their knowledge, skills, and abilities, and provides teachers with feedback
regarding their teaching methods, forcing both to self-evaluate their strategies and make
decisions about them.

The assessment activities described by the students are more consistent, i.e., they are
part of the daily life of the classroom, in which mistakes are valued, and expectations that
improvement is possible via a more constructivist approach to the teaching and learning
process are transmitted [59].

Other relevant elements of instructional design expressed by students are the quality
of audiovisual materials and a planning process that includes breaks. Regarding the former,
there is evidence that supports the need to ensure the quality of audiovisual material
while selecting and/or creating, since this determines the future level of use, in addition
to impacting their motivation and satisfaction with the course. On the other hand, breaks
have a more protective function over mental health, and a learning-leveling function,
providing the opportunity to renew energies. In this context, the study carried out by
Lo and Liu [60] reports that students noticed greater fatigue, a lack of concentration and
visual problems when the online educational periods were very long, so they suggest that
universities and instructors should consider shorter educational periods with a greater
number of breaks. In curriculum planning [60], this period could represent an opportunity
to consolidate learning and provide activities for self-care and/or bonding among students,
teachers and directors, all of which are aspects reported as favorable for the quality of
educational processes.

4.1.2. Practices of Teacher–Student Interaction

The role of the teacher is considered as key in the students’ discourses, with a large
part of the responsibility for the students’ engagement in their learning falling on their
ways of interacting. Following the transactional distance theory, in asynchronous education
models, students experience a sense of separation, a psychological and communication
void, which is attributed to the high dropout rates in online courses. Therefore, behaviors
such as the promotion of participation, the permanent availability to answer questions
and clarify doubts, the demonstration of concern for their learning rhythms and their
associated emotional states, would shorten this transactional distance, in which the teacher
is perceived as an understanding, flexible and close figure.

One element that stands out is the perception that in the ERT, the availability of teach-
ers was greater. This availability may be due to the fact that in virtual environments the
channels and means of communication are diversified, increasing the opportunities for
interaction, both synchronous and asynchronously. The use of chat, forums, written audio
and gestural messages (emoticons), among others, favors interaction. These communica-
tional tools also favor a more youthful audience, which brings students closer to a more
dialectic and collective learning, in which the student can even become a passive actor, that
is, a spectator of the communication of others.

4.1.3. Teaching Strategies

The students’ perceptions allowed us to identify strategies previously reported as
more successful because they respond to a constructivist and socio-constructivist approach.
In particular, these include active, collaborative, and meaningful learning models.

Active learning involves highly complex reflective and cognitive processes that can
only be developed if students play an active role in the construction of knowledge [61].
This interpellation towards students’ active participation would be given by pedagogi-
cal practices such as the intentional linkage between resources and activities, between
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synchronous and asynchronous material, and the incorporation of gamification in the
learning processes [61].

Regarding gamification, which emulates the video games that are so popular among
young people, thus considerably increasing their motivation, this approach also involves
feedback elements such as the comparison of their performance with themselves and with
their peers, which favors metacognitive evaluative processes and the self-regulation of
learning [62]. These may not necessarily favor self-efficacy, but guide one on the path
towards it [63]. Despite these potential benefits, the study by Ng and Lo [64] warns that
gamification can negatively affect student motivation, and interrupt their participation in
learning activities when training has not been safeguarded. Technological and technical
aspects are relevant to its effective implementation. The authors of these studies suggest
that to improve the effectiveness of gamification, the digital literacy of both students and
teachers should be ensured, and to promote enthusiasm for it, the teacher must conduct a
brief information session on the results of the gamification activity at the end of each online
class session.

In the sociocultural learning model, collaborative processes for the construction of
knowledge are central. Designing learning activities as social experiences generates indi-
vidual benefits (improves communication skills, self-confidence, develops critical thinking
skills, stimulates autonomy and responsibility) and collective benefits (fosters social inter-
action, promotes inclusion and diversity, encourages commitment, develops planning skills
and goal setting) [65,66]. According to students, collaboration in learning could be pro-
moted by group work using virtual tools such as web-based documents, private classrooms
and virtual black-boards, among others, as well as the development of debates, plenary
sessions, and discussion groups through applications such as forums and videoconferences.

One of the main components of meaningful learning is the use of previous knowledge
for cognitive activation in the face of new learning, according to which the latter must
be perceived by students as “meaningful”, i.e., useful, functional, and representative of
everyday life [67]. The teacher who gives examples and shares experiences, while asking
for them, and who promotes the realization of exercises and applications of the contents
will favor greater student motivation and involvement, more lasting learning, a better
classroom climate, and more participative and democratic students, thus improving the
educational results [68]. In addition, the exercise activity reported by students is related to
problem-based learning (PBL), which offers benefits such as promoting critical thinking
and knowledge integration skills, as well as using them in real time.

4.1.4. Practices for Addressing Students’ Learning Achievement

How the teacher influences their students’ performance is considered relevant by the
students. Effective feedback encourages students to assume a more active and central role
in their learning process by clarifying their performance and raising awareness of what
and how they learn. Recognizing the affective and motivational world of the student helps
when proposing more appropriate pathways to improve their performance [69]. Thus,
through feedback, focus shifts to the student, allowing him/her to be an autonomous
learner, while the teacher acts as a mediator. The model that supports this approach to
performance is referred to as feedback for learning [70].

Regarding the means to deliver feedback, teachers’ messages have been shown to
have a greater effect on students’ motivation, with two favorable types of messages having
been identified—instructional and evaluative [58,71]. The instructive component refers to
the teacher indicating concretely and precisely what the students did well or what elements
should be improved to achieve the learning goals. The evaluative component refers to
accompanying the instructive feedback with a message of praise and/or rewards for success,
or general encouragement. Students declare that the use of this type of messages by their
teachers transmits high expectations and a feeling of being useful and important to the
educational space, given that their performance nurtures the learning of all participants [55].
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The messages that have a positive impact on students are those that are situated at
the level of the value interaction between teacher and students, and that comply with the
following conditions: (a) being expressed with positive language; (b) focused on strengths
and not on shortcomings; (c) appearing personal by including accurate and differentiated
learning achievement information that makes them credible to students; (d) are part
of daily classroom interactions promoting a culture of continuous improvement, and
(e) being timely.

Regarding the latter, students report two moments of greatest effectiveness for
feedback—one at the beginning of the class, reporting on the previous performance, and
one immediately after the execution of an activity that reflects their learning. The former
makes it possible to activate previous knowledge and use the information as a diagnosis;
the latter is contingent, avoiding gaps or lags that would affect later performance [72]. In
both cases, feedback is not only at the service of the students, but also at the service of the
teacher, by providing him/her with relevant information for adjusting his/her teaching.

The students mention as favorable both individual and group feedback, and the role
of anonymity in the evaluation space stands out. Anonymity allows one to avoid exposure
in front of their peers at times when they must acknowledge mistakes or failures, thus
reducing negative emotions and contributing to a greater willingness to make sustained
efforts when faced with more complex tasks.

4.2. Resources and Activities Considered the Most Effective for Learning

The learning resources that students recognize as facilitators of their learning are
recorded classes, infographics, and videos. The recorded classes favor the taking of notes,
the clarification of doubts and a better understanding of the content provided by being
able to review it several times. Infographics synthesize the relevant content with a strong
visual support that makes it more didactic [73]. On the other hand, videos offer enough
empirical evidence, making them a successful technological mediation tool and highly
valued by students; the variety of types of videos could be associated to the particularities
of the learning results they pursue [74].

Regarding virtual classroom learning activities, there is evidence that both immediate
response systems and surveys favor learning processes by providing opportunities for
the activation of prior knowledge, diagnostic, formative and summative assessments, and
acting as tools that support the development of mastery pathways [54]. In addition, the
available applications (menti, Kahoo, Forms, etc.) are of low complexity for both teachers
and students, and allow great economy in correction times, along with favoring more
timely feedback.

Forums offer spaces for consultation, and the exchange of opinions and experiences
among students that would fulfill the function of the democratization of knowledge by stim-
ulating more constructivist learning that is accessible to all those involved [15]. Research
developed with 5000 Chilean students indicates that the use of forums favors academic
performance up to the third year of studies, with a moderating effect in which the use of
forums is more favorable for those students whose entry conditions are associated with
higher risks of abandonment. This leveling effect offers an important contribution to
combating early dropout in higher education.

Private classrooms, online documents and interactive whiteboards are technological
means that favor collaborative learning [75], as well as the better coordination of the time
and place of group work, favoring the systematization of information since in all three it is
possible to leave an audiovisual record of the progress.

The use of simulators is a more complex teaching strategy, but one with important
benefits, the main ones being the early exposure of students to real training situations
without risks (use of substances, procedures with people, etc.) and the possibility of giving
immediate feedback using parameters that report achievement levels and information on
performance, and propose corrective measures [76].
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Finally, the integration of resources and activities, as well as the linkage with individual
and group learning activities, both relate to the fact that these virtual tools are designed with
pedagogical intentions, and span from Information and Communication Technologies (ICTs)
to Learning and Knowledge Technologies (LKTs). The TKTs require teachers capable
of integrating technology into the pedagogy of their discipline, a challenge theorized
by the Technological Pedagogical Content Knowledge Model or TPACK Model, which
proposes this integrative competence as the highest and most desirable level of teacher
preparation [77]. Along the same lines, the Community of Inquiry Model or COI model
also indicates the central and preponderant role of the teacher in the definition of quality
criteria for virtual education [18].

4.3. Benefits of Virtual Education

The most reported benefits of virtual education in the pandemic were related to the
equity and flexibility of this modality [6], and, to a lesser extent, to benefits for educational,
attributing this decrease to the emergency condition of virtual education in confinement.
Coincidentally, students report personal benefits associated with these elements, but also
identify essential benefits for learning and teaching [32,78].

In terms of personal benefits, rest, home comforts, financial savings, security related to
the avoidance of social dangers (theft, transportation accidents, etc.), improved eating and
sleeping habits, and the possibility of collaborating with household chores and, in some
cases, parenting, give students a perception of well-being associated with virtual education
that is consistent with previous studies. It is important to point out that although these
studies support this vision of the students, at the same time, they report the sacrificing of
indispensable learning processes that are not possible under the virtual modality, and that
have led to the generation of pedagogical lags and more superficial levels of learning.

The benefits for learning are expressed at two levels: individual and social. The
individual benefits are associated with improvements in self-regulated learning skills. Fol-
lowing the Zimmerman Model [79], a greater number of skills have been developed for the
pre-discipline stage of study (organization of time, activities, group work, etc.); secondly, in
the execution stage, they report an amplification of their learning strategies and metacog-
nitive monitoring processes driven by virtual tools that provide greater opportunities for
feedback in a more timely manner. As regards the third stage, evaluation, there are no clear
reports that allow us to account for it.

At the social level, benefits have been reported associated with greater opportunities
for collaborative work, better coordination among students, and more opportunities to
work with students other than the ones they would have chosen in the classroom. On
the contrary, at the beginning of the pandemic, this was one of the areas worst evaluated
by students, who had the expectation that virtual education would not allow them to
have quality relationships with their peers [47]. After the first year of the pandemic,
a longitudinal study with university students sought to establish to what extent the
students’ expectations had changed because of their experiences of virtual education,
and although the perception of the quality of the relationship with peers improved with
respect to the initial measurement, it continues to tend towards the negative pole.

The positive evaluation expressed by the students in this study may be because they
have already experienced the return to face-to-face education, so an adjustment is made
in the parameters of comparison, with a more real and less idealized evaluation of the
academic social interactions that pertained during the pandemic, in which isolation and
confinement sharpened the need for social contact and social relations. Along with this,
the advancement in teachers’ technological competencies is likely to have consolidated at
the end of the ERT period, which could have given them more and better experience of
interactions with peers and professors.

In the area of teaching, the students report that virtual education also had a positive
impact on the teacher’s self-regulation skills, and declarations that allude to the better
order, organization, risk anticipation behaviors, etc., attest to this. A self-regulated teacher
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provides more and better structures for students to organize their learning, transmitting
greater security to their students who can anticipate and feel more control over their
educational processes, and this allows the teacher to provide the student with a better
balance of the academic load by being able to distribute resources, learning activities and
evaluation processes in a better way [72].

A second benefit for teachers is related to their better educational response to students’
needs [80]. The diversification of teaching strategies with a variety of technological devices,
the increase in the channels and frequency of communication, as well as the incorporation
of formative evaluative processes into daily classroom interactions would justify this
perception of students that virtual education gives the teacher greater possibilities to
deploy timely and relevant support actions.

The evaluation of the perceptions of Latin American students has provided a broad
view with relevant information to consider in the re-structuring of post-pandemic teaching,
a challenge taken up by many higher education institutions that intend to move towards
improving the quality of education by identifying learnings from the ERT.

The limitations of this study are related to the fact that the analyses carried out do not
consider the variables that make the participants very different, such as the type of degree
they study, the year they are studying in, the country they belong to, etc. The short period
of time assigned to collect the information was also an obstacle, since the perceptions of
the students had to be fresh but still close to the time of ERT; without this restraint, more
students could have participated.

Future research could address the learning of the ERT considering differences between
different disciplines, in the level or year of study of the students, in the types of higher edu-
cation institutions, and between countries, to characterize information, and to gain further
insights and identify effective solutions that respond to particular realities. Going deeper
into the characteristics of the teachers who promote these practices would substantially
enrich the results and enable us to begin to investigate the characteristics of each resource
and learning activity in greater depth, enabling us to specify what makes them effective
and favors their replicability.

5. Conclusions

This study describes the lessons learned during the ERT from the experience of uni-
versity students in Latin America who have already returned to face-to-face learning.
The lessons learned point out that new learning scenarios should consider pedagogical
strategies in relation to instructional design; active, collaborative, meaningful, and problem-
based learning teaching strategies; and a feedback process that considers different types
and moments of delivery, which includes performance information, recognition, praise, and
encouragement. The design or selection of resources and activities must consider elements
perceived as effective by students associated with visual attractiveness, interactivity, and
gamified materials. Finally, we consider not only the personal benefits that contribute to the
equity and flexibility of this educational modality, but also pay attention to those benefits
related to the development of transversal competencies for learning and teaching, which
are considered criteria of educational quality in higher education.

It is concluded that ERT introduced successful practices that should be incorporated
into educational policies, teacher training processes, and student teaching and learning
processes, offering all educational actors the opportunity for improving experiences in
higher education.
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