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e are pleased to present you with the third
Wissue of 2024 (vol. 17, no. 3). This issue

includes eight articles by authors from
the Czech Republic, Indonesia, Israel, Hungary,
Nigeria, and the Philippines, on topics related to
students” learning motivation and self-efficacy,
analyses of the impact of the COVID-19 pandemic
on learning and examination, and challenges in
mathematics education.

In the first article, “Results of Mathematics
Examinations  Before, During, and After
the Covid-19 Related Restrictions”, Eva Ulrychov4,
Renata Majovskd, and Petr Tesar
investigated the impact of the Covid-19
pandemic-related  restrictions on
results of mathematics examinations
at the University of Finance and
Administration in Prague. The authors
compared the standard testing
results from the period immediately
before the pandemic (academic year
2018/2019) and alternative forms of
testing during the pandemic (academic
years 2019/2020 and 2020/2021). Further, the authors
compared examination results after the return to
the standard teaching and examination regime
(academic year 2021/2022) with previous periods
(academic years 2018/2019, 2019/2020, 2020/2021).
The results revealed that the use of non-standard
forms, although more challenging for teachers to
control, did not lead to better results, as the results in
the correspondence form were similar to the standard
form and even worse in the online form.

In the second article, “Factor Analysis
on the Motivation for Extensive Reading
Questionnaire,” Helta Anggia and Anita Habok
examined factors adapted from the Motivation for
Reading Questionnaire together with some items
based on the extensive reading, principles, and
Technology Acceptance Model to develop and
validate a new measure of university students’
motivation for reading following an extensive
reading intervention. The study recruited 558
undergraduate students of English as a foreign
language in Indonesia. The structure of the
questionnaire was validated using exploratory
and confirmatory factor analyses. Moreover, to
determine the dependability of the instrument,
the authors calculated the internal consistency
reliabilities of the instrument as a whole and per
factor. The study demonstrated that the subscales
of the Motivation for Reading Questionnaire, in
conjunction with the Technology Acceptance Model
and extensive reading theories, can be used to assess
students” motivation to read following extensive
online reading programs.

EDITORIAL

In the third article, “Self-Reported Zoom Exhaustion
and Fatigue Levels among Physical Education
Teacher Education Students in a State University in
the Philippines,” Julius Ceazar G. Tolentino and John
Paul P. Miranda assessed the self-reported Zoom
exhaustion and fatigue (ZEF) levels of physical
education teacher education (PETE) students
who were attending flexible learning set up as
a solution to continue classes during the COVID-19
pandemic. The study included responses from 303
students aged between 19 and 21. The analysis
revealed that the PETE students were very tired
and exhausted both in general and visually after
a series of video conferences within
a semester. Furthermore, the students
were socially-, motivationally-, and
emotionally- moderately tired and
exhausted. As the authors conclude,
the analysis findings may have
direct implications for the physical
education teacher education program
but cannot be generalized to other
teacher education students.

In the fourth article, “The Impact of the Learning
Environment on Self-efficacy and Achievement
Goals of Israeli Pre-service Teachers,” Marcel
Amasha examined a hypothetical, theoretical
model to explain how pre-service teachers’
perceptions of their own learning environment
affect belief in their self-efficacy in teaching, and
how this shapes their achievement goals in teaching
as future educators. The study included 278 pre-
service teachers at all five colleges in Israel offering
teacher training programs. The hypothesized
structural model was deemed a good fit for the data
and was able to explain 35% of the variance in
the mastery goals of pre-service teachers, 24% of
the variance in performance-approach goals, and
65% of the variance in performance-avoidance
goals. The analysis also showed that perception
of the learning environment has a strong and
significant impact on teaching ability and the
achievement goals of pre-service teachers.

In the fifth article, “Gender Differences in School
Achievement and Attitudes towards Motivation in
Secondary Economic Education,” Jaromir Novak,
Katefina Berkova, Andrea Kubisova, and Dana
Kolafova investigated school achievement and
attitudes of Czech and Slovak secondary school
students towards motivation in economic subjects.
The aim of the study was to analyze the factors
of students’ motivation, their relations with
selected teacher’s competencies, and students’
school achievement with regard to their gender.
The analyzed sample involved 572 secondary school
students between 17 and 19 years old. The data



were analyzed using the Mann-Whitney U-test,
Pearson, and Spearman correlation coefficients.
The results identified that girls performed better
than boys in all the subjects analyzed. At the same
time, for all factors of motivation with significant
gender differences, girls” motivation was stronger
compared to boys.

In the sixth article, “Motivation and Behavioral
Engagement: The Mediating Role of Mathematics
Self-Efficacy in Primary Education”, Achmad
Hidayatullah, Ratno Abidin, and Abdul Mugqit
explored the interrelation between motivation, self-
efficacy, and behavioral engagement in primary
school mathematics learning. This study also
examined the mediating role of self-efficacy in
the relationship between motivation and behavioral
engagement. Using structural equation modeling,
the authors evaluated responses from 660 fifth and
sixth-grade students in four schools in Surabaya,
Indonesia. The analysis identified motivation
as key to enhancing students’ self-efficacy and
behavioral engagement during mathematics
learning. Additionally, self-efficacy was found to be
linked with students” behavioral engagement and
a mediator in the relationship between motivation
toward mathematics and behavioral engagement
during mathematics learning.

In the seventh article, “Navigating the College
Students’” Adversities: The Role of Academic
Buoyancy and Motivation on Learning Achievement,”
Mohamad Arief Rafsanjani, Handri Dian Wahyudji,
Retno Mustika Dewi, and Putri Ulfa Kamalia
analyzed the nexus between academic buoyancy
and students’ learning achievement by introducing
the mediating variable, motivational constructs,
which include self-efficacy, persistence, and anxiety.
For this purpose, the authors utilized Structural
equation modeling (SEM) on responses from 493

college students in Indonesia. The results revealed
that academic buoyancy directly affects learning
achievement. Furthermore, motivational constructs
(self-efficacy, persistence, and anxiety) significantly
mediate the relationship between academic buoyancy
and learning achievement. Therefore, students with
high academic buoyancy often possess strong self-
efficacy, which empowers them to engage actively in
learning and seek help when needed.

Finally, in the eight article “Effect of 2-PL and 3-PL
Models on the Ability Estimate in Mathematics
Binary Items”, Rukayat Oyebola Iwintolu, Oluwaseyi
Opesemowo and Phebean Oluwaseyi Adetutu
focused on examining the influence of 2-parameter
logistic (PL) and 3-parameter logistic models on
the students” estimates ability in mathematical binary
items. The authors used Item Response Theory
(IRT) in the research survey design, with a sample
comprising 1015 senior secondary (SS) students.
The Mathematics Achievement Test instrument
was adapted from the General Mathematics Paper
1 of the Senior School Certificate Examination
administered by the West Africa Examinations
Council (WAEC). The analysis indicates that
the 3-PL model bestowed more precise estimates
of examinees’ abilities than the 2-PL model. This
suggests that using the 3-PL model for mathematics
assessments in Nigerian secondary schools may
create more accurate and reliable results.

Wewouldliketothankallauthorswhohave submitted
their articles to the ERIES Journal, and special thanks
go to all reviewers for their endless effort in revising
the articles. We hope that all our readers will find this
third issue of the year appealing. You can also follow
the latest updates related to the ERIES Journal on its
LinkedIn page, where we post information about
the published articles, highest cited articles, and
related upcoming events.

Martin Flégl

Executive Editor
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RESULTS OF MATHEMATICS
EXAMINATIONS BEFORE, DURING,
AND AFTER THE COVID-19 RELATED
RESTRICTIONS

ABSTRACT

The article deals with the results of mathematics examinations at the University of Finance
and Administration in Prague before, during, and immediately after the Covid-19 pandemic-
related restrictions. The first objective is to evaluate whether the non-standard forms of testing
(correspondence and online), used on an emergency basis during the pandemic, were adequate
compared to the standard form (face-to-face) applied before the pandemic. The second objective
is to assess whether and to what extent the results of the examinations have changed after
the return of teaching and testing methods to normal. It turns out that the use of non-standard
forms, although more challenging for teachers to control, did not lead to better results — the results
in the correspondence form were similar to the standard form and even worse in the online
form. The results of examinations administered in the standard form after the return to normal
teaching were significantly better than in any of the periods studied, including the standard form of
examination before the pandemic. Possible reasons for the results are analysed in the paper.

KEYWORDS

Covid-19 pandemic, form of examination, mathematics, online exam, statistical evaluation,
written test
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INTRODUCTION

The Covid-19 pandemic and associated measures have
necessitated a change in the approach to teaching and testing
in all types of schools. However, as mentioned, for example,
by Ho et al. (2021) or Hvorecky et al. (2021), many schools
were not prepared for the situation, especially in the first wave
of the pandemic, and teaching and examinations were thus
“emergency” mode. Many teachers around the world have
begun to think about how to replace standard teaching so that
students can pass exams (Makamure and Tsakeni, 2020). They
believed that using modern technology would help teachers and
students overcome problems (Pokorny, 2021). This was also
the case at Prague University of Finance and Administration.
This article compares the results of mathematics examinations
at this school during the pandemic with the results before
the pandemic and after the restrictions related to the pandemic.
Exam results may depend on many factors. For example,
Faj¢ikova et al. (2020) point out the influence of the field

ERIES Journal
volume 17 issue 3

of study, Joyce et al. (2015) study the impact of class time
on academic performance, Ulrychova and Bilkova (2018)
investigate the impact of students’ gender on their mathematics
examresults, Majovska (2015) deals with the influence of online
mathematics programmes on students’ results, Darolia (2014)
analyses the effect of working on the academic performance.
During the pandemic, additional factors have been added that
can affect the outcome of the exam, which is conducted online.
Haus et al. (2020) compare the different scenarios of written
exams during the pandemic depending on the number of
students to be monitored in parallel to avoid cheating. Hartnett
et al. (2023) state that most students were positive with online
exams, but digital inequalities were found between students’
perceptions of digital competence.

Exam results could also be affected by the form of face-to-
face or online teaching. Sun et al. (2008) list the main factors
influencing students’ satisfaction with online learning,
both on the part of instructors and students. Issues related
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to student satisfaction with online learning have come to
the forefront of many scientific publications in recent years
due to the restrictions accompanying the Covid-19 pandemic.
Aristovnik et al. (2020) found that at the time of the pandemic,
students from Europe were more likely to be satisfied with
their schooling than students from other continents.

However, many studies report that the form of teaching does not
strongly influence learning outcomes. For example, Pasackova
(2021) found that student success rates in mathematics did not
change with the conversion from face-to-face to online teaching.
Trends examining alternative online education outcomes
were already emerging before the COVID-19 pandemic.
Thompson and McDowell (2019) conducted a research study
at an undergraduate college, comparing student successes in
a mathematics course offered fully online, blended, and face-
to-face, and concluded that the level of student performance is
independent of the form of teaching. In research conducted by
Ilgaz and Adanir (2020), there was no statistically significant
difference in students’ performance in online and traditional
exams. Cahapay (2020) states that online or blended learning
will become a common part of the curriculum.

The abovestudies often deal more with the form of teaching, not
so much with the form of testing. Our article focuses primarily
on the form of testing. Its aim is to compare the results of tests
conducted in the standard way with two alternative forms. At
the University of Finance and Administration, mathematics
is taught as a two-semester course in the first year of study,
Mathematics 1 in the winter semester and Mathematics 2 in
the summer semester, both of which culminate in an exam.
At the time of the Covid-19 pandemic, examinations were
conducted by alternative means. The first aim of this paper
is to assess whether these alternative forms were an adequate
substitute for standard examination and whether the reduced
ability to check the authorship of the test did not lead to
better results to a greater extent. The summer semesters
of three consecutive academic years, when the tests were
administered in a different form each time, were chosen to
compare the results.

Mathematics examinations are conducted standardly face-
to-face at the University of Finance and Administration.
In the summer semester of 2019/2020, examinations could
not be held in a standard way due to the situation caused by
the Covid-19 pandemic, specifically the closure of schools.
However, sufficient conditions have not been created to allow
the online exams to be conducted in a form that best matches
the standard format. Therefore, an “emergency” non-traditional
form of testing was chosen: students independently worked out
tasks corresponding to the tasks from the regular exam test and
sent the finished tasks for evaluation. In the academic year
2020/2021, examinations in both semesters were conducted
exclusively online due to the ongoing pandemic.

This article compares the results of mathematics exams in
the summer semester 2018/2019, when the standard form
was used, with the results in the summer semester 2019/2020,
when the correspondence form was used. Further, the results
of the standard form in the summer semester 2018/2019 are
compared with those of the online form in the summer semester
2020/2021. The results of all three forms, as well as of both
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alternative forms, are not compared. The main objective is to
determine whether the correspondence and online forms are
adequate substitutes for the standard form of the examination
since the alternative forms do not allow sufficient checking to
verify that students are working independently.

In 2021/2022, the academic process returned almost to
normal mode. Teaching and examinations were conducted in
the standard way. The authors of this article were interested in
whether the period of the Covid-19 pandemic had an effect on
the exam results. Therefore, after the end of the examination
period of the summer semester of the academic year 2021/2022,
the mathematics examination results of this semester were
compared with the examination results of each of the summer
semesters of 2019-2021, i.e., with the period of the last
academic year before the Covid-19, when the examination was
conducted in the standard form, and the period with Covid-19,
when the examinations were conducted in two different
alternative forms.

The article extends the paper Ulrychova, Majovska and Tesaf
(2022) presented at the 19th International Conference on
Efficiency and Responsibility in Education (ERIE 2022).

The article is structured as follows. The Materials and Methods
section describes the various forms of testing in more detail
and specifies the data and statistical methods used. The section
Results provides the summary of our research outcomes.
The Discussion section compares the results with those of
other studies and considers possible reasons for the results.
The Conclusion section provides an overall summary of
the findings.

MATERIALS AND METHODS

Alternative Teaching and Three Different Forms
of Testing

At the University of Finance and Administration, mathematics
lessons (lectures and seminars) proceeded in the standard way
until the beginning of the summer semester of 2019/2020,
when the schools were closed due to the Covid-19 pandemic.
Students were then referred to several weeks of guided
self-study, for which special study support materials were
promptly created. Later, online streaming of standard lectures
from empty classrooms without students was enabled.
Streaming had the advantage over standard teaching in that
recordings were made of the lectures, which students could
replay as needed. The disadvantage, however, was that there
were no seminars in which students could better understand
the material and practice the necessary computational
procedures.

In the academic year 2020/2021, both lectures and seminars
were conducted online only. The lectures were recorded, as in
2019/2020; the seminars were not recorded. While the lectures
were fully comparable to the standard ones, the seminars were
more problematic, mainly due to the difficulty of checking
the students’ work.

In the academic year 2021/2022, teaching and examination
returned to their standard form before the pandemic. In
addition, learning was supported by providing students with
lectures recorded, as during the pandemic.

ERIES Journal
volume 17 issue 3



The curriculum was the same in all considered academic
years, regardless of the form of teaching. The exam tests
had the same structure in all three forms of examinations
(standard, correspondent, and online), which are described
in more detail below. They consisted of tasks to calculate
exercises from the field of mathematical analysis (behaviour
of a function of one variable, Taylor polynomial, an indefinite
and definite integral, derivative of a function of two variables).
In the standard form of examination, students write the test in
a classroom under the direct supervision of examiners. Before
the final submission of the tests, the examiners quickly check
each student’s test, approve the correctly solved tasks, and
allow the student to correct the remaining tasks (without
the examiner specifying the errors in any way). The test
consists of 10 items; to pass the exam, the student must solve
at least 50% of them.

In the correspondence form, students prepared written work
consisting of exercises corresponding to the standard exam
test. However, each student first had to create his or her
individual assignment according to precise instructions, which
significantly limited the possibility of transferring calculations
and results between students. Students could submit their
finished work to the university’s information system at any
time during the exam period; no exam dates were announced.
Therefore, this form of the exam gave students a long time to
prepare, and students could continuously consult their work
with anyone (including teachers). Therefore, the assessment
was more rigorous than the standard form of testing. To pass
the exam, students had to correctly solve all ten tasks (which
corresponded to the regular test). In order to get a better grade,
it was necessary to do extra exercises on topics that were not
part of the standard test (but were taught in the lessons).

In the online form of the exam, students took the test
remotely on the given exam date. Students had to keep
the camera and microphone on throughout the exam, and
the examiner supervised the exam’s correct procedure.
The structure of the test and the assessment criteria were
the same as for the standard exam. However, compared
to the standard exam, students did not have the advantage
of a preliminary check of the test by the examiner before
the final submission. After completing the test, students
photographed or scanned the test and immediately uploaded
it to the school information system in the prescribed format.
The time to complete and submit the test was extended by
ten minutes compared to the standard testing format to make
a copy of the test and upload it to the information system.
In the case of technical problems during the exam or when
submitting the paper, students could promptly solve them
with the examiner.

In our study, we purposely worked exclusively with students
in the mathematics subject who had the same teachers,
examiners, and examination and assessment system. We
did not want to compare the results of mathematics exams
with results in other subjects, where even the standard
way of examination could be quite different. In addition,
the demands on students and the rigour of assessment may
vary from examiner to examiner, which may bias comparisons
of examination results. In this sense, the mathematics
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subject examiners considered in this study are consistent, so
the examination results are well comparable.

Methodology and Research Organization

We conducted our research in two parts. In the first part, we
compared the results of the standard testing from the period
immediately before the pandemic (academic year 2018/2019)
and alternative forms of testing during the pandemic (academic
years 2019/2020 and 2020/2021). We wanted to determine
whether the alternative testing methods were adequate. In
the second part of the research, we compared examination
results after the return to the standard teaching and
examination regime (academic year 2021/2022) with previous
periods (academic years 2018/2019, 2019/2020, 2020/2021).
Moreover, we compared the exam results separately for full-
time students and for part-time students in the academic year
2021/2022 with the previous years.
We only processed data from the summer semesters of
the mentioned academic years, so in the following tables, we
denoted the summer semester of the academic year 2018/2019
brieflyasS 2019, in other cases analogously. We had 101 results
from the standard exam in S_2019, 96 from the correspondence
exam in S 2020, 111 from the online exam in S 2021, and
72 from the standard exam in S 2022. The test results were
converted to the numerical value: Excellent (A) = 1, Excellent
minus (B) = 2, Very good (C) = 3, Very good minus (D) = 4,
Good (E) =5, Failed (F) = 6. For each of the examined groups
S 2019 to S 2022, we calculated the sample average value
(M), the unbiased estimate for variance (V), skewness (S), and
kurtosis (K). The number of tests in a group was denoted by
N. We calculated the same parameters separately for full-time
students and part-time students. In other cases, we denoted
these groups as F S 2019 (full-time study) and P_S 2019
(part-time study) analogously.
We used the Bowman-Shenton skewness and kurtosis test for
normality at a 0.05 significance level (Bowman and Shenton,
1975). In all cases, we compared two groups (hereafter
generally referred to as Group 1 and Group 2 in the tables).
Specifically, we compared S 2019 (Group 1) sequentially
with S 2020 and S 2021 (always Group 2) and then S 2022
(Group_1) sequentially with S 2019, S 2020, S 2021
(always Group 2). Furthermore, F S 2022 (Group 1) was
compared successively with F S 2019, F S 2020, F S 2021
(always Group _2) and P_S 2022 (Group 1) successively with
P_S 2019,P_S 2020, P_S 2021 (always Group 2).
Based on our experience and assumptions, we formulated
hypotheses:

* H 0: Distribution from which the test results of Group 1

and Group_ 2 come is the same.
e A 0:Distribution from which the test results of Group 1
and Group_ 2 come is not the same.

All the hypotheses were tested at the 0.05 significance level
using the non-parametric Mann-Whitney U test (Mann and
Whitney, 1947).

RESULTS

Table 1 shows the relevant data and calculated values for each
group S 2019to S _2022.
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Group N-number M-average V-variance S-skewness K-kurtosis Normality
S_2019 101 3.545 2.512 -0.074 1.804 No
S_2020 96 3.688 2.765 -0.283 1.837 No
S_2021 111 4.135 2.936 -0.516 2.029 No
S 2022 72 2.944 2.900 0.346 1.797 No

Table 1: Examined data for 2019 - 2022 (source: own)

Group N-number M-average V-variance S-skewness K-kurtosis Normality
F_S_2019 57 3.509 2.5506 -0.139 1.691 No
F_S_2020 58 3.672 2.6803 -0.237 1.806 No
F_S 2021 85 4.271 2.9141 -0.644 2.197 No
F_S_ 2022 51 2.922 3.0740 0.368 1.812 No
P_S_2019 44 3.591 2.5739 0.005 1.923 Yes
P_S_2020 38 3.711 2.9681 -0.347 1.874 Yes
P_S_2021 26 3.692 2.8624 -0.162 1.816 Yes
P_S 2022 21 3.000 2.6013 0.293 1.709 Yes

Table 2: Examined data for 2019 - 2022 full-time and part-time students (source: own)

Group_1 / Group_2
S_2019/5_2020

F_S_2022/F_S 2019

S _2019/S_2021

S_2022 /52019

P_S_2022/P_S 2019

P_S_2022/P_S 2021

P_S 2022/P_S_2020

S_2022/S_2020

F_S_2022/F_S_2020

S 2022/S 2021

F_S_2022/F S 2021

z p-value Cohen’s d
-0.693 0.488 0.088
-1.803 0.071 0.350
-2.686 0.007 0.357
-2.347 0.019 0.365
-1.354 0.176 0.367
-1.284 0.199 0.419
-1.449 0.147 0.426
-2.759 0.006 0.442
-2.361 0.018 0.442
-4.312 0.000 0.697
-4.070 0.000 0.780

Table 3: Results of Mann-Whitney test and Cohen’s d (source: own)

Table 2 shows the relevant data and calculated values for each
group F S2019to F S 2022 and P_S2019to P_S 2022.
Table 3 compares the pairs of groups as described above. It
contains results of Mann-Whitney U tests, with the p-value
estimated by normal approximation with a continuity correction
(Z). Cohen’s d was also calculated (Cohen, 1988). The rows
of the table are ordered by the size of Cohen’s d. Cohen’s d
indicates the size of the difference between the groups in terms
of standard deviation units.

* A small effect size is usually around 0.2.

* A medium effect size is around 0.5.

*  Alarge effect size is around 0.8 or higher.
In our case, the pairs in the first to fifth rows of Table 3 can be classified
as small differences according to Cohen’s d. The pairs in the sixth to
ninth rows have a medium difference according to Cohen’s d. The last
two pairs, representing the results in 2021 (online exam) and the results
in 2022 (standard exam), are significantly different. Surprisingly,
the results in 2019 (S 2019, standard exam) and 2020 (S 2020,
correspondence exam) are almost identical. Possible procedural reasons
for these results are discussed in the following section.

DISCUSSION

As mentioned in the introduction, several factors can influence
the results of examinations. It is difficult to determine to what

Electronic ISSN
1803-1617

Printed ISSN

190
I 2336-2375

extent the teaching method at the University of Finance and
Administration contributes to the results. We do not have
the opportunity to assess this sufficiently, as a change in
the form of testing accompanied the change in the form of
teaching. However, in accordance with the articles cited
in the introduction, it can be concluded that the online
form of teaching mathematics at the University of Finance
and Administration may not have had a major impact on
the examination results, as online lectures, in particular,
correspond well to standard teaching. It is not a big problem to
transmit information online (via camera or graphic tablet) from
the teacher to the students and answer any questions. In this
respect, no major change has occurred, especially in the part-
time form of study, with no seminars.

The seminars present a problem because, in the standard
form of teaching, students, under the teacher’s guidance,
solve examples on the blackboard and independently at their
desks. In seminars conducted online, checking student work
(calculations on paper) was complicated. In the standard
form of teaching, students soon realize that the seminars are
about student-teacher collaboration, not teacher rehearsal, and
are not afraid to show their ignorance. In the academic year
2020/2021, when teaching was entirely online and students did
not come into personal contact with the teacher at all, it was

ERIES Journal
volume 17 issue 3



often difficult to establish such cooperation. Students who were
interested in mastering the curriculum had the opportunity
to have the problematic parts explained to them, just like in
the standard form of study, but many tried to hide their ignorance
and avoid contact with the teacher. However, a great advantage
compared to the past was the recordings of the lectures, which
students could replay as needed.

Overall, it appears that students may have been as well
prepared for the exam through the online form of instruction
as through the standard form. In this paper, however, we
consider how exam results may have been influenced by
the form of testing, not the form of teaching. In the first
phase, we compared the results of standard testing from
the period immediately before the pandemic (academic
year 2018/2019) with alternative forms of testing during
the pandemic (academic years 2019/2020 and 2020/2021)
to determine whether the use of alternative testing methods
was adequate under the circumstances. Statistical evaluation
shows that online testing results are worse than the standard
form. The consistency of results in the correspondence and
standard forms of testing is rather surprising.

In the correspondence form of the examination, students had
the advantage of being allowed to work on the tests for a few
months and had the opportunity to consult the tasks with anyone
or have them checked before submission. The examiners were
concerned that many students would thus obtain an excellent
mark in the exam, regardless of their actual knowledge. On
the other hand, the students had a more difficult situation
with creating their own tasks, especially with the tougher test
assessment. It turned out that many students were satisfied with
completing the compulsory part of the test (and not always
getting it right) — they did not attempt the extra part for a better
grade. This may have been because the extra part consisted of
tasks that were the content of the unpresented material, where
students were referred to self-study, while the compulsory part
was largely taught before the schools closed. However, students
may have considered it sufficient to pass the exam regardless
of the grade. The fact that the students did not have the same
assignment may also have played a role. The concern that, in
many cases, someone else authored the test instead of the student
was not confirmed. In case of doubts about the authorship
of the test, students were asked to take an individual online
examination, but these cases were quite rare.

In the online form of testing, students were disadvantaged by
the fact that they had not experienced face-to-face teaching
at all since the beginning of their studies at the university;
teaching was only online. Online lectures, transmitted via
a camera or a graphic tablet, were an adequate substitute for
face-to-face lectures, and students could replay the recording.
However, online learning and computer-based testing may
not suit all students. Kemp and Grieve (2014) found that
students preferred face-to-face rather than online activities, but
there was no significant difference in their test performance
on the two alternatives. Boevé et al. (2015) concluded that
computer-based exam total scores were similar to paper-
based exam scores, but only about a quarter of students
preferred a computer-based exam. Mendoza et al. (2021) argue
that students’ increasing anxiety during the pandemic has
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significantly affected their performance and that the transition
to distance learning led to significant differences in students’
understanding of mathematical concepts. Fejfar, Jadrna,
and Fejfarova (2021), and Dvotakova et al. (2021) assess
the advantages and disadvantages of distance education from
the student’s perspective.

The online form of the examination may have been more
stressful for many students than the standard form of testing.
In addition to the fact that they may not have been comfortable
being watched by a camera, students may also have been
nervous about the potential failure of technology, either
during the exam or in copying, correctly formatting, and
saving the finished test. Nervousness may have negatively
affected the outcome of the exam. Elsalem et al. (2020) report
that a third of students find online exams and the associated
technical problems more stressful than standard exams.
Furthermore, a not insignificant number of cheating attempts
were detected. In this case, the result of the test was directly
assessed as insufficient. When in doubt, students had to take
an individual online examination. A significant factor may
be that, unlike in the standard exam, students did not have
the opportunity to correct some tasks after the examiner had
previously checked them.

Among other studies comparing the results of standard and
online exams, we mention in particular those conducted at
schools whose focus and mathematics curriculum correspond
to the University of Finance and Administration. For
example, Klifa (2021) compares the results of the oral part of
the mathematics examination at the University of Economics in
Prague, Otavova and Sykorova (2021) from the same university
compare the results of midterm tests, final tests, and final grades
depending on the form of teaching and examination. Unlike
the results presented in our paper, the online form of testing led
to better results than the standard form. In the online form of
testing, however, it depends very much on the conditions set;
these are not specified in the above articles. For example, if
the online exam is not monitored by cameras and students only
upload a completed test, the results may be highly distorted
due to the possibility of cheating.

The problems associated with cheating in online exams have
received considerable attention, regarding proctoring during
the exam (Atoum et al., 2017) and subsequent detection
(D’Souza et al., 2017). Detecting cheating, however, often
involves finding matches with other texts. In the mathematics
exam, students work out problems using paper and pencil;
checking the independence of their work is more difficult.

The results of research by Moravec, Je¢minek and Kukalova
(2022) from the University of Life Sciences in Prague also
show that the chances of passing the exam are higher with
the online testing compared to the standard face-to-face form.
The authors consider the higher success rate in online testing to
result from online courses being more effective than traditional
face-to-face courses, for example, Elfaki, Abdulraheem and
Abdulrahim (2019). However, the authors acknowledge that
the results of online testing may be biased due to the impaired
ability to ensure cheating-free conditions; in designing the tests,
they focused on preventing cheating rather than detecting it.
Examination results from different classes were studied, but
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multiple-choice tests were mostly used, which are not suitable
for mathematics examinations. This may also be the reason for
the different conclusions presented in our article compared to
the articles mentioned above.

In the second phase, we compared examination results after
the return to normal teaching and examination mode (academic
year 2021/2022) with previous periods. The average grade
in the summer semester 2021/2022 was found to be better
than in any of the previous terms examined. Particularly in
comparison to the year 2020/2021, when the exams were
conducted online, the disadvantages mentioned above of this
form may have played a role, especially the impossibility of
pre-checking the test. During the summer semester 2021/2022
exam period, the examiners were surprised by the small number
of students who failed the exam (grade “F”). In this period,
however, a high proportion of students were registered to study
the subject Mathematics 2 but did not appear for the exam at all
(notation “-”). These were probably mostly students who were
aware that they had not mastered the subject matter and would
likely fail the exam. It is possible that the fact that probably
underprepared students did not take the exam at all contributed
to a better average grade.

It turned out that the percentages of students who did not appear
for the exam were similar in 2018/2019 (47%) and 2021/2022
(49%), when the exams were conducted in the standard way
in both years, as well as in 2019/2020 (35%) and 2020/2021
(35%) when the exams were conducted in alternative forms.
In 2019/2020 and 2020/2021, i.e., using alternative forms of
testing, the proportion of these students was lower than in
2018/2019 and 2021/2022. This confirms what examiners
have already observed during the examination process, namely
when alternative forms of testing are employed, students are
more likely to attempt to pass the exam even if they are not
adequately prepared. This may be due to students feeling
embarrassed about displaying their lack of knowledge in
a face-to-face setting with the examiner. Additionally, students
may be hopeful that cheating will enable them to pass the exam
through alternative forms, as demonstrated by Harmon and
Lambrinos (2008). In fact, detected attempts at cheating,
particularly in the online form of testing, were more frequent
than in the standard form of testing. While the greater difficulty
of detecting such attempts is a disadvantage of alternative
forms of testing, the pandemic has fortunately not resulted in
students being able to pass exams on a large scale by cheating.
Although the proportions of students who did not appear
for the exam were similar in 2018/2019 and 2021/2022 (the
standard examination form in both academic years), insufficient
mastery of secondary school content may have also contributed
to this in 2021/2022. This year followed the school year during
which teaching was affected by the Covid-19 pandemic. At
the University of Finance and Administration, mathematics is
taught in the first year of study, building directly on secondary
school mathematics. This is particularly evident in the summer
semester when there is a greater need to use secondary school
mathematical tools compared to the winter semester. During
the academic year 2021/2022, many students complained
about inadequate preparation in secondary school mathematics
during the pandemic, when classes were conducted online
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without prior experience. Consequently, some students gave up
studying mathematics at the university and did not even attend
classes. This likely also contributed to the number of students
who did not attempt the exam at the end of the summer semester
and, thus probably, to the better average.

In this respect, the situation might be different for full-time
versus part-time forms of study: students of the part-time form
usually have a longer time gap since graduating from secondary
school, and the problems with teaching during the pandemic
mostly did not affect them. Therefore, the exam results from
2021/2022 were compared with previous years for full-time
and for part-time students separately. For students of the part-
time form, the results from 2021/2022 were consistent with
all previous years; thus, the pandemic period did not affect
the results for this form of study. In contrast, full-time students
performed better in 2021/2022 compared to the pandemic
period (with alternative forms of testing), probably because
unprepared students did not show up for the exam at all.
Compared to 2018/2019, there was also agreement for
the full-time form, as opposed to comparing the overall
results without differentiating the form of study. If we were
working at the 0.01 significance level, then even for the pair
2021/2022 and 2018/2019, the hypothesis H 0 would not
be rejected. What is remarkable about the 2021/2022 exam
results, in addition to the best average and low proportion of
students failing the exam (grade “F”: 8% in 2021/2022, 11% in
2018/2019, 14% in 2019/2020, 31% in 2020/2021), is the high
proportion of top grades (grade “A”: 29% in 2021/2022,
12% in 2018/2019, 16% in 2019/2020, 12% in 2020/2021).
In the academic year 2021/2022, the number of “A” grades is
the highest of all grades, unlike all previous periods, including
the period with the standard form of examination.

The cause must, therefore, be sought elsewhere than in the form
of testing. Such a good result could be due to the fact that
students had — in contrast to the standard form of examination
in 2018/2019 — recordings of lectures, including repetitions
for the exam. According to the students’ opinion, this helped
them a lot in preparing for the exam. However, recordings
of all lectures were also available in 2020/2021, but students
did not have the opportunity to pre-check the test online as in
the standard form. It is also possible that students approached
their studies and exam preparation with more vigour after
the tiredness and frustration during the pandemic.

Further research could focus more significantly on issues of
potential cheating related to the use of ICT in testing. Here,
it is necessary to start with the latest cybersecurity research,
for example, according to Rahmani et al. (2021). However,
there is a need to focus specifically on the conditions that are
suitable for testing in mathematics. Multiple-choice tests are
not appropriate, and due to the use of specific mathematical
symbols, elaboration on a computer is not appropriate either.
It is not possible to use automatic correction and scoring as it
is possible in some other subjects (Bohmer et al., 2018). It is
neither about creating tests suitable for such use (Ardid et al.,
2015) nor about automated online exam proctoring (Atoum et
al., 2017). The issue is how to achieve the best possible control
in a situation where students work out the tasks classically
using pencil and paper and immediately upload a copy of
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the final product to the university information system, all
without the personal supervision of the examiner.

There are many challenges and opportunities ahead for
teachers. Malakeh et al. (2022) review and summarise
research examining the impact of the pandemic on online
examination globally. They highlight challenges and
opportunities for policymakers, educators, researchers,
and higher education decision-makers regarding online
examinations. Teachers should be prepared for online
teaching, but especially online testing, which brings more
problems (Kyungmee and Fanguy, 2022). Khan et al. (2021)
point to the fact that it is important in further research to pay
attention to students’ opinions about online testing, which
can negatively affect the result of the test, for example,
due to anxiety and stress. If online testing will continue to
be used, teachers should have better technical facilities at
their disposal (Abdelwahed, 2023). For example, online
proctoring should help teachers in the future. It has become
a necessity in online teaching (Waheeb, 2022).

CONCLUSIONS

The first objective of this paper was to determine whether
the alternative forms (correspondence and online) of written
examinations in mathematics, applied at the University of
Finance and Administration during the Covid-19 pandemic,
were a suitable substitute for the standard mode of examination.
It turned out that the results in the correspondence form of
testing, where students wrote the test almost without time
limits and stress, were surprisingly very similar to the results
in the standard form of testing. The results in the online form

were worse than in the standard form. Possible reasons for
these results are analysed in the Discussion section.

While alternative forms of testing are less likely to detect
potential cheating, the results presented in this paper suggest
that alternative methods did not lead to a higher proportion
of completely unprepared students passing the exam. Both
alternative forms of testing, as they were conducted at
the University of Finance and Administration, can, therefore,
be considered acceptable substitutes for standard testing in this
regard. Although the correspondence form matched the results
of the standard examination better than the online form,
the correspondence form can only be considered an emergency
solution because of the very low possibility of checking for
cheating. However, if it is not possible to test in the standard
way, the online form of testing is acceptable.

The second objective was to assess the results of
the examinations after the return to the normal mode of teaching
and the standard method of examination. Our research revealed
that during this period, more students did not attempt to pass
the exam at all. On the other hand, among the students who did
pass the exam, there was a significant preponderance of those
who were excellently prepared. The number of students who
failed the exam was minimal. It appears that students adopted
a more responsible approach to taking exams after returning
to normal — those who were unprepared did not try to take
the exam, while those who were prepared did so excellently.
Although adopting hybrid teaching is likely inevitable in
the future and beneficial for many subjects, the standard face-
to-face form seems to be the most suitable for the written
examination in mathematics.
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FACTOR ANALYSIS ON THE
MOTIVATION FOR EXTENSIVE
READING QUESTIONNAIRE

ABSTRACT

This study examined the factors adapted from the Motivation for Reading Questionnaire.
We considered eight dimensions (Self-Efficacy, Reading Challenge, Reading Curiosity, Reading
Involvement, Importance of Reading, Recognition for Reading, Reading for Grades, and Social
Reasons for Reading). In addition, we included some items based on the extensive reading,
principles, and technology acceptance model. The study recruited 558 undergraduate students of
English as a foreign language in Indonesia via Google Forms. The structure of the questionnaire was
validated using exploratory and confirmatory factor analyses. To determine the dependability of
the instrument, internal consistency reliabilities of the instrument as a whole and per factor were
calculated. We computed the average variance extracted and the Heterotrait-Monotrait Ratio of
Correlation to determine convergent and discriminant validities. The results led to the omission
of six items with loading values < 0.50. The omissions included one item for Reading Involvement
(0.42) and five items for Social Reasons for Reading (0.47; 0.43; n/s.; n/s.; and n/s.). Lastly, the study
presented the significance of the results and directions for future studies.
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Confirmatory factor analysis, exploratory factor analysis, extensive reading, motivation, reading
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The exploratory factor analysis helps the authors to identify the factors of the adapted questionnaire and the relevant

items to the context.

The confirmatory factor analysis ensures the validity of the 44 items of the adapted questionnaire.

The average variance extracted (AVE) analysis indicated an acceptable convergent validity since items of the same factors
loaded significantly.
The heterotrait-monotrait (HTMT) analysis indicated a significant discriminant validity since the factors did not overlap.

INTRODUCTION

In recent decades, Extensive reading has been identified as
one of the most effective strategies for motivating university
students to read (Renandya, 2007). Although the primary
concern of teaching extensive reading has been motivation
for reading (Chanthap and Wasanasomsithi, 2019; Hagley,
2017; Hendriwanto and Kurniati, 2019; Rezaee and Farahian,
2020; Shurentsetseg, Nandintsesteg and Nyamsuren, 2015),
no instrument that assesses motivation for reading following
an extensive reading intervention has been explicitly
constructed under the principles of extensive reading. One
of the most prominent instruments for reading motivation is
the motivation for reading questionnaire (MRQ) developed
by Wigfield and Guthrie (1997). Despite being validated in
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primary schools and employing multidimensional factors to
measure reading motivation, the construct of the instrument
requires revision. It lacks evidence of the large reading
program’s effects. This is understandable because Wigfield
and Guthrie’s background on reading motivation is more broad
than specialized, such as EFL reading motivation.

Additionally, as digital learning has grown in popularity,
extensive reading has shifted to an online format that uses
technology as a medium of instruction (Cote and Milliner,
2015; Matsuda, 2020). As a result, the use of technology has
become inevitable to extensive reading programs. Therefore,
one may infer that the current constructs of MRQ must be
adjusted following the technology acceptance model (TAM)
proposed by Davis et al. (1989), who established the potential
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relationship between perceived ease of use and perceived
usefulness of technology and one’s motivation to use
the technology in a learning process. Meanwhile, Day (2015)
established the famous ten principles of extensive reading based
on the motivational aspects of students in extensive reading.
The principles contain the intrinsic and extrinsic motivation
aspects that Deci and Ryan (2000) put forward. In Indonesia,
Higher education institutions have begun to pay attention to
extensive reading, particularly programs that focus on English
language learning. Moreover, the Indonesian government
has provided support for extensive reading through Gerakan
Literasi Nasional (National Literacy Movement) (Anandari and
Iswandari, 2019). Consequently, the current study proposed
a recontextualization of the MRQ using TAM and extensive
reading principles to establish a robust assessment of students’
reading motivation after an extensive reading intervention in
the Indonesian EFL context.

Specifically, the study aims to analyse the MRQ components in
light of Day (2015) and Davis (1989) theories to develop and
validate a new measure of university students’ motivation for
reading following an extensive reading intervention. The first
step was that we described the context that prompted the design
of a reconstructed measure of reading motivation, explained
the questionnaire item modification and development phase,
and subsequently validated the data and made justification.

THEORETICAL BACKGROUND

Motivation for EFL Reading

Since Deci and Ryan (1985) introduced the initial concept
of self-determination theory (SDT), the theory of motivation
has substantially advanced. Apart from the SDT scales
and intrinsic and extrinsic motivation, which evolved into
a meta-theory of motivation, certain areas of expansion in
motivation theory included expectancy value (Wigfield and
Eccles, 2000), task avoidance and procrastination theory
(Ferrari et al., 1995), TAM (Davis, 1989), and self-related
beliefs (Habok et al., 2020). These concepts are pervasive
and are adopted in many areas of learning motivation today,
such as motivation for reading, particularly EFL reading
motivation (Mori, 2002; Takase, 2007; Kim, 2011; Protacio,
2012; Park, 2015; Dakhi, 2018; Pirih, 2019). Similarly, this
study integrated most of the theories mentioned above to
rethink the construction of the MRQ (Wigfield and Guthrie,
1997) to create a more precise motivation for an extensive
reading questionnaire following an extensive online reading
intervention. We discussed the related theories as follows.

Initially, expectancy value theory may be considered crucial
concerning how one’s motivation is melded in relation to
EFL reading (Wigfield and Eccles, 2000). Like many other
subjects that involve one’s ability-related beliefs, examining
the influence of the competence beliefs of students, which
have evolved over their school years, on whether or not to
engage in positive reading behaviour during university is
interesting. The findings that the competence belief of children
decreases over school years may be logical now (Wigfield,
1994; Wolgast, 2018). Similarly, Tuominen et al. (2020)
discovered that children who are transitioning from elementary
to lower secondary schools experienced a stable positive
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achievement motivation. The authors also found that some
students avoided tasks due to low competency. This finding
reveals students’ school-year competence beliefs. Long-term
analysis of university students’ EFL reading motivation will
be fascinating because they vary in competence belief and task
value representation. Subjective task values, such as the desire
to perform well (attainment value), belief in future benefits
(utility value), intrinsic motivation to do something (intrinsic
value), and self-assessment of energy required to perform
an activity (cost), play a significant role in determining
one’s future action (Wigfield and Eccles, 2000). The effect
of the diverse expectancy values of university students on
learning motivation, particularly in EFL reading, receives little
attention and requires further studies.

Procrastination and task avoidance are also other facets
of learning motivation that have received less scholarly
attention. Ferrari et al. (1995) discussed the association
among procrastination, task avoidance, and various factors
such as perfectionism, low self-esteem, anxiety, achievement
motivation, and intelligence. Although procrastination
is intuitively associated with negative attitudes toward
a particular task or assignment, Ferrari et al. (1995) found no
positive association between procrastination and the majority
of previously identified factors such as anxiety, negative
achievement motivation, and low intelligence. In EFL reading,
students’ procrastination may be due to perfectionism in
comprehending reading materials.

Another aspect of one’s desire to engage in extensive online
reading is the involvement of technology. Davis (1989)
proposed that perceived ease of use and perceived usefulness
of a particular technology influence the future actions of
individuals. Furthermore, in his comprehensive elaboration,
Davis proposed that beliefs and attitudes are co-determinants
of action execution. Thus, the lack of ability-related beliefs in
using a particular technology may decrease one’s desire to read
extensively via online technology.

The last aspect discussed is self-related beliefs. Habok et al.
(2020) suggested that academic motivation mediates between
self-related beliefs and academic achievement and vice versa.
Academic motivation can boost self-esteem and academic
achievement. Self-related ideas can motivate students to get
good marks. This study examined how self-related beliefs
affect online English reading. We examined how self-efficacy
and self-concept, which construct self-related beliefs, influence
academic motivation. Self-efficacy in online reading and
reading self-concept are key to understanding self-related ideas
influencing reading motivation. The subsequent discussion
demonstrates the breadth of motivational theories applicable
to reading motivation, particularly in EFL reading. We regard
them as essential aspects of the basis of this study.

Motivation for Reading Questionnaire

Recent instruments used to assess motivation for reading are
based on the Motivation for Reading Questionnaire (MRQ) by
Wigfield and Guthrie (1997), who developed MRQ to predict
the amount and breadth of reading for elementary school
pupils in grades 3 to 5. Self-efficacy, intrinsic and extrinsic
motivation and, learning goals, and social motivation were
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discovered from questionnaire items. Self-efficacy is pupils’
ability-related beliefs about their reading abilities. Learning
goals integrate subjective task values, whereas intrinsic and
extrinsic motivation refers to internal and external influences
that push children to read. Children read because of social
drive. Children read to socialize with friends and family.
Wigfield and Guthrie (1997) identified 11 dimensions behind
the three core constructs of the MRQ. Reading efficacy (three
items) and reading challenge (five items) are components
of the self-efficacy concept. The first indicates the beliefs of
students with respect to self-reported reading ability, whereas
the second is intended to reveal the internal motivation to
read challenging text. Reading Curiosity (six items) and
Reading Involvement (six items) are then designed to elicit
information about students’ intrinsic motivations due to their
interests. Afterward, the Importance of Reading (two items)
reflects pupils’ perceptions of the importance of reading for
future benefits. Although Reading Work Avoidance (four
items) elucidates the reading motivation of students beyond
positive performance goals, Competition in Reading (six
items), Recognition for Reading (five items), and Reading for
Grades (four items) are components of extrinsic motivation,
which elucidates the external drive that motivates students to
read. Finally, Social Reasons for Reading (seven items) and
Compliance (five items) are factors of social motivation that
contribute to students’ use of reading as a means of social
interaction. Wigfield and Guthrie (1997) viewed the MRQ
as a tool that is capable of eliciting information regarding
the multidimensionality of fourth- and fifth-grade elementary
school students and evaluated the success of a particular
intervention on third-grade students.

SDT (Ryan and Deci, 2000) and self-efficacy theory
(Bandura, 1977; Bandura, 1982) are two theories that support
the development of the MRQ. Expanding the MRQ items for
the abovementioned structures in light of current educational
and technological developments is seemingly critical to
the field of extensive reading.

Assessment Tools for Measuring Motivation for
Reading

Despite the claim that reading motivation in adults is most likely
driven by intrinsic motivation and self-regulation, reading
motivation during childhood may influence that of adults’
motivation (Schutte and Malouff, 2007). Moreover, children’s
reading motivation may impact adult reading motivation. More
research is needed to determine adult reading’s full potential.
The next section discusses reading MRQ questionnaires. We
study the interaction between adult’s and children’s reading
motives and a possible online reading component. The study
criticizes the MRQ.

The first measurement is the motivation for the online reading
questionnaire (MORQ), which omits several MRQ aspects
deemed irrelevant for online reading (Forzani et al., 2020).
In the case of extensive online reading, where the teacher
controls reading, various dimensions, such as recognition
and competitiveness, are considered due to LMS reports on
websites that display students’ reading progress and self-
motivation to compete with their classmates. The MORQ
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comprises five items organized into four dimensions:
curiosity, value, self-efficacy, and self-improvement beliefs.
Several characteristics of the MRQ, such as recognition,
competition, compliance, and avoidance, are omitted
due to the concentration of MORQ in online reading.
Simultaneously, the social part of motivation is ignored.
The second questionnaire is the Adult Reading Motivation
Measurement (ARMM), which is similar to the MRQ in its
multidimensionality (Davis et al., 2020). The hierarchical
dimensions of the questionnaire enable it to examine
various characteristics of reading motivation, particularly
in adolescents. This restriction of the questionnaire can
also be used to explain the limitations of the MRQ. Both
questionnaires cannot distinguish between school subjects,
fiction or non-fiction, and digital or paper reading. However,
MORQ is distinguished from MRQ in that the MRQ is
geared toward secondary school students instead of those
in elementary school. Teachers require an instrument for
reading assessment that may be used a few times throughout
the semester to assist students in developing a sense of
competence and proficiency in reading. MORQ and ARMM
demonstrate how the present study may modify the MRQ
subscales for the current questionnaire.

Out of the abovementioned prominent questionnaires, many
researchers developed instruments based on the dimensions
of the MRQ. However, the MRQ continues to leave avenues
for further exploration. According to Davis et al. (2020),
the MRQ features several limitations with respect to utility
as an instrument for elucidating the motivation of students
for reading, its small sample size, and the proclivity of
motivation researchers to replicate it using an abbreviated
version with 18 items instead of the original 53 items. In
other words, the creators of other instruments identify areas
for improvement relative to MRQ and bridge the gap by
validating the questionnaire using larger sample sizes and
by including the dimensions in their replication. In addition,
(Davis et al., 2020) underlined the importance of researchers
who are developing measures for reading motivation that
apply to printed and online reading. This notion indicates
that researchers on reading motivation have begun to pay
special attention to the measurement of online reading
motivation.

Additionally, Neugebauer and Fujimoto (2020) detailed several
criticisms of the intrinsic motivation component of the MRQ
as being ambiguous. As many contend, the challenge subscale
of the MRQ was separate from other components with respect
to intrinsic motivation; others believe that challenge was
a precedent part of the motivation that should be excluded from
intrinsic motivation. We also noted that Wigfield and Guthrie
(1997) contradicted Wigfield and Guthrie (1995)including
intrinsic and extrinsic motivations for reading, perceptions
of reading efficacy, social aspects of reading, and reading
disincentives. Aa 82-item questionnaire was developed to
measure each dimension, with several items assessing each
dimension. The questionnaire was completed by 105 fourth-
and fifth-grade children in southern Maryland. Factor analyses
showed that some of the proposed dimensions were clearly
defined, whereas others were not. Several of the dimensions
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were correlated with children’s book reading frequency in
a school-based reading program. The dimensions that appear
to be the most reliable include Reading Efficacy, Reading
Challenge, Curiosity, Aesthetic Enjoyment, Recognition,
Social, and Competition. A revised version of the questionnaire
based on the statistical analyses was developed. (Contains
48 references and five tables of data. The original version of
the Motivations for Reading Questionnaire is attached. because
the first, but not the second, included the importance of reading
to intrinsic motivation. Thus, developers of instruments
should clarify this inconsistency, especially those who intend
to develop instruments to measure the motivation for reading
among older learners.

Research Question

This study established the wvalidity of the Motivation
for Extensive Reading Questionnaire (MERQ) for 558
undergraduate students of three Indonesian universities.
The objective was to determine whether the questionnaire’s
structures adequately characterize the dimensions of

Active Year of
Learning English Male

3 200

university students’ motivation for reading. We assumed that
the motivation subscales were classified into eight categories
(Self-Efficacy, Reading Challenge, Reading Curiosity,
Reading Involvement, Importance of Reading, Recognition
for Reading, Reading for Grades, and Social Reasons for
Reading), including extensive reading principles and TAM.

METHOD

Participants

The study involved 558 students from three universities in
Indonesia (Table 1). From the total sample, 204 students
were initially instructed to fill in the questionnaire, and
the questionnaire results were analysed using the exploratory
factor analysis (EFA). The remaining 354 students were instructed
to fill in the questionnaire, and the results were analysed using
the confirmatory factor analysis (CFA). The students had been
actively learning English since they enrolled in their colleges’
English education programmes 2.5 years ago. They had been
learning English since primary school but had not used it because
it is a foreign language in Indonesia.

Gender

Total
Female

358 558

Table 1: Characteristics of the sample

Instrument

The Motivation for Extensive Reading Questionnaire
(MERQ) was developed using a three-step process. Initially,
we established a theoretical foundation for our adaptation
of the MRQ. Second, we reduced the subscales and items
that were less correlated based on the university context in
Indonesia and the age level of the participants. Afterward,
we added several pertinent items in light of the extensive
reading principles of Day (2015) and the TAM by Davis
(1989). Finally, we examined the questionnaire as a whole
and fitted it to the remaining MRQ constructs relevant to
the study context.

Design

The Institutional Review Board (IRB) of the Doctoral School
of Education at the University of Szeged officially approved
the research. All participants provided their informed consent,
indicating that they accepted to participate in the study.

With the assistance of individual instructors, the MERQ was
delivered online to 204 students at the three universities. Given
that the measure was developed for EFL students, we limited
the sample to individuals enrolled in programs that emphasize
studying the English language. Students spent 20 minutes in
one session supervised by instructors. The sole responsibility
of the instructors was to ensure that each student completed
the self-reported questionnaire within the time allotted without
any interference. The instructors spent time training students on
completing the questionnaire and responding to any questions
about the items. After that, we ran an EFA on the students’ test
results. After reducing several insignificant items, we tested
the remaining items on another 354 students through an online
questionnaire using Google Form for a CFA test.
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Data Analysis

Before conducting the multivariate analysis, we conducted
a pre-analysis stage by checking the multivariate normality
and linearity of the data set (Byrne, 2005). This stage was
conducted to check for possible redundancy among the items
that may measure the same latent constructs of the proposed
scales in the questionnaire using an inter-item correlation
matrix (Cohen et al., 2013; Cohen, 1988). In the long run, if
we find correlational overlaps among items, the pre-analysis
stage may lead to item deletion.

In analysing the questionnaire data, exploratory factor
analysis(EFA) was employed to check the dimensionality of
the instrument, which was tested on 204 students. We used
the Statistical Package for Social Sciences (SPSS 25) at this
stage. The assumed subscales was proposed before undertaking
the EFA process. EFA was used to check the rotated factor
matrix of the data model and displayed possible item deletion
due to low factor loadings (i.c., less than 0.5).

To confirm the EFA result, a confirmatory factor analysis (CFA)
was performed to test the results obtained from another group
of 354 students. We examined the model fit criteria, such as
the comparative fit index (CFI), the Tucker—Lewis index (TLI),
and the root mean square error of approximation (RMSEA).
Verifying the model fit of the data is essential to determine
whether the data are plausible (Hair et al., 2018). At the same
time, we checked the instrument’s reliability using inter-item
and composite reliability to determine the consistency of
responses toward the items in the instrument. Simultaneously,
Discriminant and convergent validity were investigated
to ensure whether the items of the same construct build
on the construct itself and to explore whether the items of
a construct did not build on other constructs.

ERIES Journal
volume 17 issue 3



RESULTS
EFA

To determine the dimensions of the adapted instrument,
we conducted EFA. Building on (Hair et al., 2018), we
decided to eliminate items with loadings of less than 0.50
because they were unlikely to be significant in loading
the factors of the questionnaire. We omitted six items from
the questionnaire with loading values of < 0.50. The omitted
items included one for Reading Involvement (I feel like I
make friends with people in good books) and five for Social
Reasons for Reading items (I often read to my brother or my
sister; I like to make contact with the authors of my reading
materials; I like to help my friends with their schoolwork in
reading; I talk to my friends about what I am reading; and
My friends and I like to trade things to read). Only one of
the previously added items was omitted (I like to make contact
with the authors of my reading materials). The rest of the five
items were the original ones of the adapted MRQ. In general,
we eliminated these items because they did not contribute
to the structure of the instrument. As a result, the remaining
44 items belonging to 8 previously proposed sub-scales were
suitable for confirmation through CFA (Appendix 1), which
is the subsequent sequential step.

CFA

CFA was used to validate the structure of the MERQ, which resulted
in a model fit that can be used to explain the fitness of the model.
All observed items loaded significantly based on the loading
judgments’ characteristics (Hair et al.,, 2018). The standardized
estimate of the factor loadings ranged from 0.65 to 0.85 with
a significance level of 0.01, which indicates that all items were
acceptable. The fit indices of the questionnaire for each factor were
examined. Table 2 summarizes the fit indices for each factor. All
the items remained in the CFA because the model fitted the data
well. However, the RMSEA of some of the partial models exceeds
the recommended cut-off values, such as Reading Efficacy > 0.08,
Importance of Reading > 0.08, and Recognition for Reading > 0.08.
This happens probably because of the small sample size of the study.
We expect that in the future, we can add more samples to refine
the root mean square error approximation and improve the fitness
index of the models. Moreover, other than RMSEA, the other fit
indices of the partial models, such as CFI and TLI indicate a good
model fit.

Finally, to ensure the fitness of the model, we checked the fit of the model
to the structure. Table 3 displays the fit model of the questionnaire.
Opverall, the CFA test indicated a good model fit. These results indicated
that overall, our instrument has a good fit index.

Constructs Chi-square df p < CFI TLI RMSEA
Reading Efficacy 8.19 2 0.01 0.99 0.97 0.09
Reading Challenge 27.9 9 0.00 0.98 0.97 0.07
Reading Curiosity 121 35 0.00 0.95 0.93 0.08
Reading Involvement 36.9 20 0.01 0.99 0.99 0.04
Importance of Reading 7.85 2 0.02 0.98 0.94 0.12
Recognition for Reading 28.2 5 0.17 0.96 0.93 0.11
Reading for Grades 0.00 0 n/s 1.00 1.00 0.00
Social Reasons for Reading 0.29 2 0.86 1.00 1.01 0.00
Table 2: Goodness of fit of questionnaire subscales
Chi-square df p < CFI TLI RMSEA | Estimator
1604 874 0.001 0.935 0.930 0.048 ML

Table 3: Goodness of fit of the questionnaire
Reliability

The internal consistency reliabilities of the instrument were
calculated as a whole and for each factor. Cronbach’s alpha and
omega coefficients of the instrument as a whole were acceptable

Constructs
Reading Efficacy

(0.97 and 0.98, respectively). At the same time, Cronbach’s alpha
and omega coefficients for each factor were within acceptable
ranges from 0.82 to 0.97 (Table 4), which indicated satisfactory
reliabilities. All the factors suggested equal satisfactory reliabilities.

Reading Challenge

Reading Curiosity

Reading Involvement

Importance of Reading

Recognition for Reading

Reading for Grades

Social Reasons for Reading

CRB CR
0.97 0.88
0.89 0.90
0.91 0.91
0.93 0.93
0.83 0.83
0.90 0.90
0.82 0.82
0.90 0.90

Table 4: Internal consistency reliability and composite reliability of each factor of the questionnaire

Validity
To verify the convergent validity of the scale, we ran
average variance extracted (AVE). The results indicated that
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convergent validity was medium, ranging from 0.51 to 0.66.
We assume that these medium AVE values are acceptable,
because the majority of the composite reliabilities of
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the factors exceed 0.60 (Fornell and Larcker, 1981). As
a result, the study established convergent validity.

The heterotrait-monotrait (HTMT) ratio was used to
determine discriminant validity (Henseler et al., 2015).

Table 5 summarizes the results. The wvalues varied
between 0.05 and 0.94. Some of the values are more
than 0.85, indicating that discriminant validity has been
partially established.

Subscales AVE RE RC RCU RI IOR RFR RFG SRFR
Reading Efficacy 0.66 0.87 0.87 0.85 0.88 0.89 0.89 0.14
Reading Challenge 0.60 0.88 0.92 0.86 0.94 0.74 0.24
Reading Curiosity 0.51 0.86 0.88 0.93 0.78 0.31
Reading Involvement 0.62 0.84 0.87 0.78 0.14
Importance of Reading 0.56 0.90 0.76 0.25
Recognition for Reading 0.52 0.72 0.37
Reading for Grades 0.61 0.05
Social Reasons for Reading 0.52

Table 5: Convergent validity and discriminant validity

DISCUSSION

This study aimed to develop a more precise measure of
university students’ motivation for reading in the EFL context,
with a particular emphasis on students who have undertaken
extensive reading intervention. This instrument was created
to support extensive online reading, which has increased in
popularity recently. According to the literature, the majority of
instructors on extensive reading adapted reading motivation
scales from the field of psychology. Among well-known
motivation questionnaires for reading, many scholars have
referred to the MRQ. Originally composed of 11 subscales
with a total of 82 items, this questionnaire was then reduced
by its creators to 53 items. The 11 subscales are Reading
Efficacy, Reading Challenge, Reading Curiosity, Reading
Involvement, Reading Importance, Reading Work Avoidance,
Reading for Recognition, Reading Competition, Reading
for Grades, Social Reasons for Reading, and Compliance.
Additionally, a brief version of the MRQ contains only 18
items. For validation, we adapted the questionnaire with 53
items and used 8 of the 11 subscales of the MRQ.

We omitted reading work avoidance, competition for reading,
and compliance from the list of MRQ subscales in light of
the contextualization of MRQ with the context of Indonesian
universities and the extensive online reading concept.
Although Davis et al. (2018) proposed that reading work
avoidance is a dimension of students’ motivation for reading
that should be validated, we refrained from using the subscale
because we were primarily interested in the probable
beneficial effect of extensive online reading on students’
motivation for reading. Although we argued that competition
in reading is irrelevant for university students, we also propose
that compliance is irrelevant for adult learners who are not
required to follow their teachers with respect to extensive
reading. By eliminating the three subscales, the total number
of items was reduced to 34. Afterward, we added other
items based on the TAM concept (Davis, 1989) to determine
whether students’ motivation for reading was susceptible to
the perceived ease of use and usefulness of the online virtual
library and any other software packages they may use for
extensive reading. Consequently, we added items based on
the well-established 10 principles of extensive reading (Day,
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2015) because the study focuses on extensive online reading
derived from the concept of extensive reading. As a result,
16 items were added, leading to0 items on the Motivation for
Extensive Reading Questionnaire (MERQ).

According to the above-mentioned theoretical foundation,
the initial number of factors that we proposed was eight,
with multiple items for each one: Reading Efficacy (4 items),
Reading Challenge (6 items), Reading Curiosity (10 items),
Reading Involvement (9 items), Reading for Recognition (5
items), Reading for Social Reasons (9 items), the Importance of
Reading (4 items), and Reading for Grades (3 items). The eight
subscales are based on three underlying constructs: self-
efficacy, intrinsic—extrinsic motivation, and social motivation
for reading. According to (Wigfield and Guthrie, 1997), self-
efficacy consists of reading efficacy, which indicates a belief
one can be successful in reading and reading challenges
that lead to the enjoyment of comprehending complicated
text (e.g., [ learn more from reading than most students in
the class and I enjoy reading books about people in different
countries). In addition, intrinsic motivation denotes the desire
to be good at reading (e.g., I read to learn new information
about topics that interest me, I find it easier to manage my
reading by using online virtual library [e.g., Xreading, ER-
Central, and ReadTheory], and it is very important to me to be
a good reader). At the same time, extrinsic motivation prefers
external drives that push individuals to read (e.g., I am happy
when someone recognizes my reading, and Grades are a good
way to see how well I am doing in reading). Finally, the social
motivation for reading refers to socialization with others
(e.g., I often find uninteresting reading materials turn out to
be interesting as many people like them and keep talking and
discussing them). The number of items of the MERQ was
nearly the same as that of the MRQ, with 50 items, which
were then tested using EFA.

We used a fixed number of factors in the EFA process because
we were confident in the theoretical foundation when
adapting the MRQ. We assumed that eight factors would
be extracted from the modified questionnaire. Subsequently,
eliminating six items after the EFA process increased
the instruments’ suitability for assessing students’ motivation
for extensive reading. Given that five of the omitted
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items were derived from the subscales measuring social
reasons for reading, which were supposed to complement
the scale for motivation goal, we can deduce that the social
motivation of reading was relatively less reliant on face-
to-face interaction (Appendix). Two of the remaining
four SRFR items elicited the use of social media among
students to read and express what they had recently read
in public (e.g., I find it easy to read and post comments on
certain issues posted on Instagram, Twitter, or Facebook
and Social media increases my reading motivation through
a reading challenge from my friends). In addition, three of
the deleted items that did not load to the subscales revealed
several pieces of information. First, helping friends with
schoolwork in reading (I like to help my friends with their
schoolwork in reading) was not a social reason for university
students to read. In other words, they read extensively beyond
the obligatory homework. Next, I talk to friends about what
they are currently reading, as if I talk to my friends about
what I am reading that appears already represented by social
media. Lastly, the item My friends and I like to trade things
to read sounded extraneous because the availability of a wide
range of online reading materials has provided the students
with abundant and accessible reading materials.

The CFA process confirmed the final factor of the proposed
questionnaire. The remaining 44 items after EFA loaded
significantly between 0.65 and 0.85 in the CFA. Importantly,
this calculation did not influence the structure of
the questionnaire. However, we checked the model fit indices
to determine the questionnaire’s overall fitness and individual
factors. Although the outputs of the analysis indicated that
the questionnaire fit the model well as a whole, RMSEA
results of the individual factor check revealed that five
factors were outside the fit model, namely, Reading Efficacy
(0.09), Reading Challenge (0.07), Reading Curiosity (0.08),
Importance of Reading (0.12), and Recognition for Reading
(0.11). Given that a badness-of-fit score of 0.06 is considered
within the close fit range (Hair et al., 2019) and a score of
0.10 is considered negligible (Shi, Lee and Maydeu-Olivares,
2019), we deemed that Reading Efficacy, Reading Challenge,
Reading Curiosity, Importance of Reading, and Recognition
for Reading required additional consideration. However,
RMSEA tended to decrease with the addition of the indicators
of the observed variables (Shi, Lee, and Maydeu-Olivares,
2019); we theoretically exhausted the possibilities of adding
indicators in the quest to obtain a perfect model. Thus, we
based our absolute fitness model on the overall RMSEA result
of the questionnaire, which fit perfectly. Additionally, the CFI
and TLI results for individual factors and whole factors were
within acceptable ranges of fit at > 0.90. Thus, we infer that
our hypothesized model was fit.

The validity check of the questionnaire indicated that items
within the same subscales were built on the respective
directed latent variables. At the same time, items of different
subscales could be distinguished from one another. This
fact supports our additional items to the original MRQ and
indicates that the current measurement of the motivation of
university students for extensive reading in EFL must consider
the technological aspect of motivation (Takase, 2007; Pal
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and Vanijja, 2020; Rafique et al., 2020) and contextualize
the ER principles to the items in the questionnaire (Day,
2015). The final structure of the proposed questionnaire was
in line with that of the Takase model for reading motivation
in the second language, which included online technology,
such as the Internet, to reveal the reading motivation of
university students. Simultaneously, the final structure is also
in line with the questionnaire developed by (Park, 2015),
which focused more on Korean EFL students’ intrinsic and
extrinsic motivation for reading. Following this validation
is relatively interesting for the current study in exploring
whether students’ extrinsic motivation is related to their
use of online reading strategies. In addition, despite our
modification to the original MRQ, we continued to retain
the expectancy-value aspects (Shang, Moss and Chen, 2023)
in the form of subjective task value (importance of reading),
which may be perhaps represented more by expectancy
values as in the questionnaire of (Mori, 2002), which used
nearly all components of expectancy-value aspects, intrinsic
value, attainment value, extrinsic value, and importance
value. The MERQ also confirmed the MORQ and the ARMM
using the original MRQ scales in developing the instrument.
However, the MERQ differs from both questionnaires in
terms of its ability to transfer psychological theories about
motivation to the context of EFL reading.

In conclusion, the MERQ was validated to determine
the fittest measurement of students’ reading motivation after
the extensive online reading intervention in the EFL context.
In doing so, we reduced the original subscales of the MRQ
without altering the remaining items. Moreover, we added
several items based on TAM and extensive reading theories
but remained attached to the remaining eight original subscales
of the MRQ. Specifically, we aimed to contextualize the MRQ
with extensive online reading context at the university level.
However, the MERQ has its limitations, which are as follows:
First, some MERQ parameters must be reassessed due to
low RMSEA. Future subscale additions can fix this problem.
Second, study samples were limited to third-year college
students with considerable reading intervention experience.
We may have improved the questionnaire’s generalizability if
we had more replies from different fields and semesters. Future
studies should address this issue. Third, the validation was not
followed by investigating gender, age, English competence, and
economic and social status disparities in reading motivation.
Future research should uncover these discrepancies. Fourth,
future research needs to recruit more respondents. University
students are adult learners; therefore, involving diverse jobs
of the same age range will raise the chance of getting more
replies and improve the fitness of questionnaires measuring
motivation for extensive reading in Indonesia. Future studies
can increase TAM transfer to questionnaire items.

CONCLUSION

The study demonstrated that the subscales of the MRQ, in
conjunction with TAM and extensive reading theories, can
be used to assess the motivation of students to read following
extensive online reading programs. Thus, this study opened
possible avenues for future instructors of extensive reading
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to use the items in the proposed questionnaire to establish
the positive characteristics of motivated students with
respect to EFL reading. MERQ is distinguishable from other
questionnaires on extensive reading due to its ability to elicit
information about students’ motivation for reading via online
interfaces. Finally, but certainly not least, the questionnaire
may provide teachers or instructors with direct feedback
regarding their students’ motivation for EFL reading.
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APPENDIX

EXPLORATORY FACTOR ANALYSIS OF THE MOTIVATION FOR EXTENSIVE READING QUESTIONNAIRE

No. Code Items Loading Factor
1 RCU4 | read to learn new information about topics that interest me. 0.84
2 RCU7 | read about my hobbies to learn more about them. 0.82
3 RCU6 | find it easier to read about information | want to know on Google. 0.81
4 RCU5 | like to read about new things. 0.82
5 RCU1 If the teacher discusses something interesting, | might read more about it. 0.79 . o
- - - Reading Curiosity
6 RCU2 | have favourite subjects that | like to read about. 0.77
7 RCU8 | cannot stop reading a series until | reach its end. 0.76
8 RCU10 | enjoy reading a series. 0.72
9 RCU3 | enjoy reading books about people in different countries. 0.69
10 RCU9 | always choose the reading materials by myself. 0.65

| find it easier to manage my reading by using online virtual library (Xreading, ER-

11 RI7 Central, ReadTheory, etc.). 0.82
12 RI1 | enjoy a long, involved story or fiction book. 0.79
13 RI4 | like mysteries. 0.79
Reading graded readers in online virtual library (Xreading, ER-Central, .
14 RI9 o . . v g 0.78 Reading Involvement
ReadTheory, etc.) increases my reading rate.
15 RI2 | make pictures in my mind when | read. 0.75
16 RI3 | read stories about fantasy and make believe. 0.69
17 RI8 | like to read various topics and genres. 0.69
18 RIS I read a lot of adventure stories. 0.67
19 RC3 | like it when the questions in books make me think. 0.75
20 RC5 I like hard, challenging books. 0.75
21 RC2 If a book is interesting, | don’t care how hard it is to read. 0.73 .
— - - Reading Challenge
22 RC1 | usually learn difficult things by reading. 0.72
23 RC4 If the project is interesting, | can read difficult material. 0.70
24 RC6 | always want to read reading materials which are slightly above my reading level. 0.60
25 RFR1 I am happy when someone recognizes my reading. 0.77
26 RFR4 | like to get compliments for my reading. 0.74 )
- - Reading for
27 RFR3 My friends sometimes tell me | am a good reader. 0.74 Recognition
28 RFR2 I like having the teacher say | read well. 0.74
29 RFR5 | always wait for my teacher to report our reading progress. 0.70
| often find that uninteresting reading materials turn out to be interesting
30 SRFR9 . . . . 0.71
because many people like them and keep talking and discussing them.
| find it easy to read and post comments on certain issues posted in Instagram,
31 SRFR8 . y P P & 0.65 Social Reasons for
Twitter, or Facebook. Readin
i
32 SRFR6 I like to tell my family about what | am reading. 0.65 &
33 SRFR7 Soua! media increases my reading motivation through reading challenge from 0.59
my friends.
34 IOR1 It is very important to me to be a good reader. 0.80
35 IOR2 Compared to other activities, it is very important to me to be a good reader. 0.76 Importance of
36 IOR3 | don’t mind getting bad reading scores as long as | love reading. 0.77 Reading
37 IOR4 | feel something is missing from my life if | do not read any time in a day. 0.73
38 RFG2 Grades are a good way to see how well | am doing in reading. 0.81
39 RFG3 I look forward to finding out my reading grade. 0.82 Reading for Grade
40 RFG1 | read to improve my grades. 0.78
41 RE1 | know that | will do well in reading next year. 0.78
42 RE3 | learn more from reading than most students in the class. 0.72 .
Self-Efficacy
43 RE2 | am a good reader. 0.73
44 RE4 | can read any reading materials. 0.62
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SELF-REPORTED ZOOM EXHAUSTION
AND FATIGUE LEVELS AMONG
PHYSICAL EDUCATION TEACHER
EDUCATION STUDENTS IN A STATE
UNIVERSITY IN THE PHILIPPINES

ABSTRACT

The study determined the self-reported Zoom exhaustion and fatigue (ZEF) levels of physical
education teacher education (PETE) students in the Philippines who are attending a flexible learning
setup (i.e., synchronous and asynchronous learning) offered by their university as a solution to
continue classes during the coronavirus disease (COVID)-19 pandemic. Utilizing a cross-sectional
comparative research design, the study indicates that PETE students were very tired and exhausted
both in general and visually after a series of video conferencing within a semester. Furthermore,
they were socially-, motivationally-, and emotionally- moderately tired and exhausted. It was
observed that students in the PETE program experienced moderate to very tired and exhausted
levels of fatigue whenever they participated in synchronous online classes, such as attendance at a
video teleconferencing platform. Exploration of how specific mental aspects relate to their general
health with regard to their culture and habits is worth exploring, either for students, teachers, or
professionals in general.

KEYWORDS

Self-reported, Zoom exhaustion and fatigue, synchronous and asynchronous learning, teacher
education students
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PETE students experienced moderate to very high levels of fatigue, especially during synchronous online classes, with

visual fatigue being the most reported issue.
Visual fatigue was linked to extended exposure to devices used for attending virtual classes and contributes to students’
exhaustion.
Male PETE students exhibited higher level of exhaustion compared to their female counterpart.

INTRODUCTION

The coronavirus disease (COVID-19 pandemic) has posed
multiple challenges in a plethora of sectors all around the world.
The education sector is no exception, as this was massively
affected by the global health crisis. For this reason, a major
paradigm shift in the delivery of instruction to learners worldwide
prompted educational leaders to take affirmative actions and,
therefore, requires solutions that would enable the continuity
of learning. While closures of educational institutions were
frequent at the height of the pandemic, transitioning to a distance
learning approach was deemed necessary.

The transition from a traditional classroom setting to a virtual
learning modality has led to the utilization of existing and
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emerging technologies that may essentially provide solutions
to connect to learners and continuously deliver instruction
(Henritius et al., 2019). With this, the use of video conferencing
platforms, for one, became a common means to teach learners
synchronously despite location or time zone differences. This
allows students and teachers to communicate in real-time,
various ways of teaching can be administered, and learning
can ultimately occur (Rasouli et al., 2020). For instance,
the utilization and support of Microsoft Teams, Zoom, Cisco
Webex, and Google Meet, among others, often create lively
and interactive learning environments even in a virtual world
(Iannizzotto et al., 2020). Furthermore, these educational
application tools generate a more feasible and viable method to
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continuously pursue education amidst the challenges brought by
the global health crisis.

However, despite the advantageous reasons for the use of
video conferencing tools for teaching and learning, scholars
started to investigate an emerging phenomenon of possible
fatigue or exhaustion caused by periodic attendance to virtual
meetings, which is referred to in contemporary studies as
video conferencing or Zoom fatigue (Fauville et al., 2021).
The need to investigate this phenomenon, particularly among
college students, is of vital interest to consider mechanisms that
would lead to the more effective delivery of learning processes
that will not compromise their welfare in terms of emotional,
mental, social, and general states. Looking into this dimension
of learning in a virtual ecology would lead to a well-structured
learning plan that is affirmative of students’ needs and will
maximize learning outcomes.

LITERATURE REVIEW

COVID-19, Remote Learning, and Videocon-
ferencing in Higher Education

At the onset of the COVID-19 pandemic, many educational
institutions shifted from in-person to online learning (Alvarez,
Abel, 2020; K. A. Bird et al., 2022; Lim et al., 2022). As
mentioned by Rotas and Cahapay (2020), the impact of
COVID-19 on online and remote learning, in general, is
substantial. Bird et al. (2022) suggested that teachers with
a considerable amount of teaching experience with the same
course for a long time do not even mitigate the negative effects
of this sudden shift to virtual learning. the pandemic has brought
the need for more video calls for learning or work-related
matters. Studies conducted in 2021 found that the increase in
screen time during the pandemic was significantly higher than
before (Ganne et al., 2021; Pandya & Lodha, 2021).
Meanwhile, Asurion (2019) reported that, on average,
Americans check their devices, particularly smartphones,
96 times a day - a 20% increase even before the pandemic
occurred. Onn the other hand, Filipinos spent at least 10 hours
and two minutes daily in 2019, mostly browsing the Internet or
visiting social media platforms (Gonzales, 2019; Balita, 2024).
In another study, Nagata et al. (2022) reported that screen time
among children has doubled during the pandemic as most of
them rely on their devices to conduct various activities (e.g.,
entertainment, socialization, and education). Similar findings
have also shown a drastic increase in total screen time during
the pandemic (Pandya & Lodha, 2021). This is alarming,
partly because it was reported that an increase in screen time
often leads to higher eye strain among students, particularly
those attending online classes (Ganne et al., 2021; Sundarasen
et al., 2020). Moreover, increased screen time often negatively
impacts people’s physical and mental well-being (Pandya &
Lodha, 2021).

Remote learning adversely affects students and teachers in
general (Bautista et al.,, 2021). Rotas and Cahapay (2020)
mentioned that the sudden shift to online learning has also
impacted teachers. The uncertainty of when the pandemic will
end also increases anxiety in higher education (Jung et al.,
2021). These things are attributed to making online teaching
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and learning even more challenging for both teachers and
students. Despite this, Bolatov et al. (2021) believed that
the shift to online learning not only helped to lessen the spread
of COVID-19 but also provided some positive benefits to
the students’ mental health. This is supported by a recent study
indicating that medical students in Saudi Arabia received
the sudden shift to online learning (Khalil et al., 2020).
On the contrary, the abrupt shift from online to in-person
learning has been found to negatively affect student academic
performance (K. A. Bird et al., 2022).

Furthermore, Gonzales-Ramirez et al. (2021) claimed that
remote learning makes students more exhausted. They also
believed that it has far-reaching implications for the students,
both mentally and physically (Sundarasen et al., 2020). On
the other hand, Li et al. (2021) suggested that people’s life
satisfaction and mental health are also at risk when they
overuse social media and the internet to compensate for many
things they cannot do, especially during lockdowns (e.g., lack
of physical interaction).

Students’ Weariness Towards Online Learning

During the pandemic, there has been an increase in gadget usage
for both online learning and entertainment. This has caused
the prevalence of digital eye strain among students. This is
true particularly when they are compared to the general public
(Ganne et al., 2021). Moreover, students are sometimes tended
or forced to learn and are tempted to multitask despite attending
online classes (Alibudbud, 2021; Baticulon et al., 2021), mainly
when this is done at home (Baticulon et al., 2021).

Several studies have also indicated that barriers to online
learning also contribute to the physical and psychological state
of the students (Baticulon et al., 2021; Ortega et al., 2022;
Peper et al.,, 2021; Sundarasen et al., 2020). For example,
poor communication related to their schooling contributes to
the students’ weariness during the conduct of online classes
(Baticulon et al., 2021; Peper et al., 2021; Sundarasen et al.,
2020). Frustration due to the lack of necessities such as food,
conducive space, limited access to devices, and a reliable internet
connection is part of why students feel more exhausted than ever
(Alvarez, 2020; Baticulon et al., 2021; Rotas & Cahapay, 2020;
Sundarasen et al., 2020). Increased workload, and other activities
unrelated to learning were also seen to contribute or to students’
overall fatigue and exhaustion (Peper et al., 2021). Another issue
related to student weariness is that in an online learning setup,
students are most of the time forgotten or unable to do physical
activities they used to do in an in-person classroom setting.
Common physical activities that require movement, such as
walking, running, and standing, are considered important and
a usual part of a person’s daily life much more so with student
life. Peper and Lin reported in 2021 that students who do
physical activities significantly increase their subjective energy
and increase their attention levels.

An increase in social isolation is also seen among students
during the period of online learning. It is perceived as one of
the contributing factors to student weariness (Li et al., 2021;
Peper et al., 2021). The lack of social interaction among
students, teachers, and with their peers often contributes to
their physical and mental exhaustion (Peper et al., 2021).

ERIES Journal
volume 17 issue 3



In connection, De Oliveira Kubrusly Sobral et al. (2022)
found that students attending hybrid methodology tend
to have a higher frequency of wanting to be alone after
attending a video conference. Furthermore, it was found
in the study by Martinez-Libano et al. (2021) that Chilean
social science students’ exhaustion during the COVID-19
pandemic showed that their study stipulates that the students
had higher levels of exhaustion and believed that their mental
health deteriorated during the pandemic. The abrupt shift to
online learning makes burnout and other negative mental
symptoms prevalent among students (Bolatov et al., 2021).
Other challenges that contribute to this phenomenon include
pressure to concentrate during attendance to online learning
while the threat of the COVID-19 pandemic is ongoing (Peper
et al., 2021), overloaded activities (Rotas & Cahapay, 2020),
and lack of control over various issues (i.e., technical issues)
related to online learning (Peper et al., 2021).

Despite this, several studies have recommended countering
student weariness in online learning. For example, Alibudbud
(2021) suggested that regular breaks and avoiding multitasking
are necessary to prevent burnout when attending online learning
and to improve concentration among students attending such
classes. Furthermore, limiting screen time is also a good option to
potentially address this issue (Ganne et al., 2021). Alternatively,
Réisdnen et al. (2018) believed that identifying students’ profiles
is imperative to help students who need support in their learning.
The key findings in their study, for example, suggested that
students who already have self-regulated problems paired with
high levels of peer learning and peer support tend to have higher
study-related exhaustion. Another option is the intervention that
lawmakers and policymakers can provide to address this issue,
which is crucial (Ganne et al., 2021). Their intervention is needed
as the challenges and problems related to student weariness may
persist even after the pandemic subsides (De Oliveira Kubrusly
Sobral et al., 2022).

In light of existing literature and studies, there is a need to
further expand the knowledge on how students, particularly
those who specialize in a movement-dominated discipline
like physical education in the Philippines, perceive and assess
their levels of exhaustion in multiple spectra of fatigue when
attending classes via a video teleconferencing platform.
This research documented the fatigue levels of pre-service
physical educators in a Philippine-based public university and
determined whether constructs underlying this emerging type
of fatigue in contemporary times had statistically significant
differences when their demographic profiles were considered.
The study was an attempt to uncover this phenomenon, which
may eventually serve as a data-driven and empirical basis
for developing appropriate modalities for students, either in
distance or blended learning. Through this, more proactive and
tangible programs for curriculum delivery and instruction may
be institutionalized toward a well-rounded learning experience
for pre-service teachers in physical education.

THEORETICAL BACKGROUND

The theoretical framework of this study explores the potential
interconnections between sex, class level, and Zoom exhaustion
and fatigue (ZEF), aiming to shed light on their collective
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influence. Incorporating sex and class-level variables into
the study objectives serves to address a pivotal research context.
Existing literature has indicated that various demographic
factors, including sex and class level (Dacillo et al., 2022;
Purba et al., 2022; Fauville et al., 2023; Oducado et al., 2022;
Salim et al., 2022; Usta Kara & Esroy, 2022), could contribute
to shaping individuals’ experiences of ZEF. Notably, gender
has been implicated in Zoom-related fatigue studies (George
etal.,2022; Ratan et al., 2021; Shockley et al., 2021). Emerging
research also suggests potential disparities in how individuals
perceive and navigate challenges within online interactions
based on these factors (Dacillo et al., 2022; Purba et al., 2022;
Ratan et al., 2021; Usta Kara & Esroy, 2022). In the context
of the rapid expansion of virtual communication platforms
like Zoom, comprehending the intersections between these
variables and ZEF holds substantial academic and practical
significance. This study, by delving into the potential impacts
of sex and class level on ZEF, particularly among students
engaged in active tasks, seeks to contribute to a nuanced
comprehension of the intricate dynamics underpinning
individuals’ fatigue during virtual engagements.

This investigation into the potential effects of ZEF, particularly
in educational settings, based on sex and class level could offer
a more comprehensive understanding of its impact on individual
students. Both sex and class level may exert influence by shaping
students’ experiences, stressors, coping mechanisms, and
overall mental well-being. Research has suggested sex-based
variations in coping mechanisms among students (Christiansen
et al., 2022; Grace, 2019; Graves et al., 2021; Mahmoud et al.,
2015; Scott-Young et al., 2020), potentially leading to different
manifestations of fatigue and stress. As men and women are
distinct in their psychological makeup and socialization patterns,
societal expectations may engender divergent responses (L.
J. Bird et al., 2023; Cislaghi & Heise, 2020; Ellemers, 2018;
Grace, 2019; Newsome et al., 2016). Class-level, likewise, has
been linked to varying workloads and expectations that could
contribute to Zoom-related fatigue (Bare et al., 2023; Bird
et al., 2023; Grace, 2019; Labrague, 2013; Rotas & Cahapay,
2020). For instance, earlier studies underscore that first-year
students grappling with a transition phase and novel learning
environments may necessitate greater support (Blair, 2016;
Honkiméki & Kalman, 2012; Mahmoud et al., 2015; Maymon et
al., 2019; Meehan & Howells, 2018; Nyar, 2021). Concurrently,
class-level disparities may correlate with Zoom-related fatigue,
as students at different academic stages may possess distinct
focuses, possibly impacting susceptibility to burnout, fatigue,
stress, and related outcomes (Bird et al., 2023; Little et al., 2021;
Mahmoud et al., 2015; Nyar, 2021).

AIMS OF THE STUDY

The researchers aimed to report the levels of ZEF as perceived
by students in a pre-service teacher education (PETE) institution
situated in a state university in Pampanga, Philippines.
Specifically, the following research questions were answered:
1. How may the self-reported levels of ZEF among PETE
students be described in terms of (a) emotional fatigue,
(b) motivational fatigue, (c) social fatigue, (d) visual
fatigue, and (e) general fatigue?
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2. Are there statistically significant differences in
the individual ZEF levels of the respondents when
grouped according to their sexes and class level?

METHODOLOGY

Research Design

The study adopted a comparative cross-sectional survey design
to collect data on the self-reported levels of ZEF among PETE
students. A cross-sectional approach allows for collecting data
from multiple respondents at a single point in time, providing
a snapshot of their experiences in a particular phenomenon,
the Zoom exhaustion fatigue in this context. Apart from
the descriptive nature of the design, it particularly centred on
establishing a thorough analysis of the differences in the ZEF
levels of PETE students when grouped according to their sex
and class levels.

Respondents

The study was conducted in a teacher education institution in
a public university in Pampanga, Philippines. For the whole
academic year 2021 - 2022, the university offered full online
learning, particularly employing a combination of synchronous
and asynchronous sessions as a modality to deliver lecture

and laboratory courses. The courses are offered either as
a three-hour lecture or as a five-hour laboratory. There were
37,398 students in the whole university enrolled at the time
of the study. The study utilized a purposive random sampling
technique among 555 students enrolled in the physical
education teacher education program. The said student groups
are of interest as their program demands actual and physical
demonstration of skills, which may seem to be challenging
in a virtual context. Using the list provided by the university,
with a 99% confidence level and a five percent margin of error,
a minimum of 303 respondents are needed for the study. To
reduce the attrition, 350 prospective respondents were invited
to answer the short electronic and self-administered survey
sent to their respective institutional email accounts the day
before the end of the academic year to immediately assess
their perceived fatigue level concerning the online modality
employed for their learning.

Respondents’ Demographics

As seen in Table 1, 303 respondents were included in the study.
Their age ranged from 19 to 21 years old. Based on the total
respondents, 196 are females (64.7%), and 107 are males
(35.3%). Furthermore, almost a third of them are either first-
year (n = 94) or fourth-year students (rn = 92).

Variables Frequency Percentage
Age (mean + SD) 20+ 1.626
Sex
Male 107 35.3%
Female 196 64.7%
Year Level
First Year 94 31.0%
Second Year 61 20.1%
Third Year 56 18.5%
Fourth Year 92 30.4%
TOTAL 303 100.0%

Table 1: Respondent’s profile

As illustrated in Figure 1,40% ofthe respondents participated
in a video conference about once a day before the conduct
of this study (» = 124). Furthermore, roughly a third of
the respondents said their average daily participation in
video conferences was at least once a day. More than

half said these video conferences lasted over an hour
(Figure 2). Meanwhile, when respondents were asked about
the average interval between each video conference within
the day, a third of them mentioned that the gap was more
than an hour (Figure 2).

Figure 1: Average length (left) of each video conference, including their interval (right)
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Figure 2: Overall (left) and daily average (right) participation in video conferences

Instrument

The primary instrument utilized in this study was the Zoom
Exhaustion and Fatigue (ZEF) scale, developed by Fauville
et al. (2021). No modifications were made to the instrument,
and it was utilized without any translation, validity checks,
or additional reliability testing for this particular study.
The instrument’s prior validation and reliability testing by
Fauville provided a foundation for its applicability. Within
the context of this study, ZEF denoted the fatigue arising from
frequent participation in videoconferencing, regardless of
the platform. This 15-item instrument was structured around
five distinct dimensions: general, visual, social, motivational,
and emotional aspects. Each dimension encompassed three
questions, yielding a total of 15 items. The ZEF utilized
English as a medium of instruction in its administration
(hence, translation was no longer needed). This is applicable
in the context of the Philippines because English is one of
the country’s two official languages by virtue of the 1987
Constitution (along with Filipino), which is deemed used
for “purposes of communication and instruction,” and this
cascades from basic to higher education.

The dimensions of the ZEF instrument were crafted to
evaluate various dimensions of exhaustion and fatigue

specifically attributed to Zoom interactions. The instrument’s
reliability was substantiated by Fauville et al. (2021), who
reported robust indices such as Cronbach’s alpha (ranging
from .82 to .90) and composite reliability (ranging from .83
to .90). These indices surpassed the conventional threshold
of .70, underscoring the instrument’s dependable reliability.
The collected data underwent analysis to extract meaningful
insights. Descriptive statistics, including mean, standard
deviation, and percentage, were computed to provide
an overview of the data distribution. A normality test was
conducted to ascertain the data’s adherence to normal
distribution utilizing IBM Statistical Package for Social
Sciences (SPSS) version 25.0. Subsequently, non-parametric
tests were applied, specifically the Mann-Whitney and
Kruskal-Wallis tests. These tests were selected to explore
potential variations in the self-reported ZEF levels based
on two variables: respondents’ sex and class level. These
non-parametric tests were chosen due to the distribution
characteristics of the ZEF data. The interpretation of
the analysis outcomes drew upon the insights provided by
Table 2. This table detailed the Likert scale employed, its
corresponding range, and the verbal interpretation associated
with each mean score.

Scale Range Value Verbal Interpretation
5 4.50-5.00 Extremely tired and exhausted
4 3.50-4.49 Very tired and exhausted
3 2.50-3.49 Moderately tired and exhausted
2 1.50-2.49 Slightly tired and exhausted
1 1.00-1.49 Not at all tired and exhausted

Table 2: Five-point Likert rating scale and its interpretation

Ethical Considerations

All respondents were assured that they could discontinue
answering the survey at any given time and that all the data
collected from them were strictly confidential and solely
intended for this study. Furthermore, all the data will be
destroyed one year after the study is conducted in compliance
with the existing data privacy laws in the Philippines.

RESULTS AND DISCUSSION

Self-reported Levels of ZEF among PETE Students

This study examined the self-reported ZEF levels of PETE
students attending synchronous and asynchronous classes in
a public university in the Philippines. The results indicated
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that students are mostly exhausted across ZEF constructs
(i.e., general, visual, motivational, social, and emotional).
Figure 5 indicates the respondents’ ZEF-reported levels.
It shows that PETE students are very tired and exhausted
both in the general sense (¥ = 3.50, SD = 0.97) and visually
(x = 3.64, SD = 0.99) after a series of video conferencing
within a semester. Furthermore, PETE students are
moderately tired and exhausted in terms of social (¥ = 3.45,
SD = 0.93), motivational (x = 3.47, SD =0.92), and emotional
(x = 3.31, SD = 0.99) domains. This is consistent with De
Oliveira Kubrusly Sobral et al. (2022) findings, where half
of the students surveyed experienced Zoom fatigue. Another
reason for this fatigue is because of higher screen time among
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students, particularly during the COVID-19 pandemic, when
most students rely on their devices to do almost everything
(Nagata et al., 2022). This is supported by previous studies
where they posited that this kind of fatigue will persist even
after the pandemic (De Oliveira Kubrusly Sobral et al.,
2022; Nagata et al., 2022). Several studies have offered some
kind of treatment to solve this. For one, Alibudbud (2021)
recommended that regularly providing a short break every
thirty minutes and avoiding multitasking while attending
online classes can improve student concentration. This is
supported by previous studies indicating that performing some
physical activities, even for a minute, can increase positive

Figure 3: Self-reported levels of ZEF among PETE students

Table 3 shows that there are no statistically significant
differences in the self-reported individual ZEF levels of
PETE students when grouped according to their sex and
year level. All PETE students’ self-reported ZEF levels
when grouped according to sex are the same in terms of
their general (U= 10,263.5; p=0.757), visual (U= 9,287.5;
p = 0.097), social (U = 9,442; p = 0.149), motivational
(U = 9,288; p = 0.097), and emotional exhaustion and
fatigue (U = 9,160; p = 0.067). This is contrary to previous

General Visual

mental well-being (Peper et al., 2021). Moreover, revisiting
and revising the course activities and outcomes to adjust these
recommendations are necessary to avoid student burnout
(Alibudbud, 2021). In addition, lifestyle modification and
self-imposed limitations to the use of digital media are seen to
have positive effects on better health and well-being (Ganne et
al., 2021; Li et al., 2021; Pandya & Lodha, 2021). Providing
adequate support to teachers and promoting mental health
training are also seen as important factors in fostering a healthy
school environment. This intervention is seen to have a direct
and indirect impact on reducing fatigue and exhaustion among
students (Alibudbud, 2021; Bautista et al., 2021).

results by other studies that suggest women, in particular,
have higher levels of Zoom-related fatigue and exhaustion
compared to their counterparts (Purba et al., 2022; Fauville
et al., 2023; Oducado et al., 2022; Usta Kara & Esroy,
2022). When grouped according to their year level, PETE
students also reported higher levels of general (x* = 5.975;
p=0.113), visual (x* =3.652; p =0.302), social (x*=0.231;
p = 0.972), motivational (x> = 3.753; p = 0.289), and
emotional exhaustion and fatigue (x*> = 2.088; p = 0.554).

ZEF by sex (df = 1)

Emotional

| Motivational |

Social

Mann-Whitney U 10,263.5 9,287.5 9,442.0 9,288.0 9,160.0
p Value 0.757 0.097 0.149 0.097 0.067
Z Score -0.309 -1.660 -1.444 -1.659 -1.834

| ZEF by Year Level (df = 3)

Kruskal-Wallis H (x?) 5.975 3.652

0.231 3.753 2.088

p Value 0.113 0.302

0.972 0.289 0.554

Table 3: Test of difference on PETE student’s zoom fatigue

CONCLUSION AND RECOMMENDATIONS

The study was conceived to assess the physical education
teacher education students’ self-reported ZEF levels and
determine whether differences exist between males and
females and the class level they were in at the time of
the study. It was concluded that by and large, students in
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the PETE program experienced moderate to very tired and
exhausting levels of fatigue whenever they participated in
synchronous online classes, such as attendance to a video
teleconferencing platform. Evidence derived from the study
also indicated visual fatigue with the highest mean score,
indicating that students feel very tired or exhausted when
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their eyes are exposed to a certain extent in the device they
use to attend virtual synchronous classes. This is coherent
with the findings of other studies that other than attending
virtual classes, students are also exposed to extended periods
as they usually use their devices for many things other than
learning (e.g., socialization and entertainment).

The findings of this study may have direct implications for
the physical education teacher education program and, therefore,
cannot be generalized to other teacher education students.
The context may vary, considering that PETE students have
relatively more movement-based courses than the other education
programs, given the nature of physical education as a performance-
based program. Methodologically, the context was also limited
to the fact that the cross-sectional survey was facilitated as
a design of the study. While the design may establish comparisons
between variables, it cannot determine causality associated with
the phenomenon. Moreover, it cannot track temporal changes
since the data collection was limited to a specific point in time
only, particularly at the height of the pandemic. At the same time,
classes were transitioned to full online modality. Also, cohort
effects were likewise viewed as potential confounding variables
that were not included in the study as age-associated differences,

because of historical and social contexts, may influence changes
in the results, hence making the results particular to the context of
the PETE program only.

Many aspects of the ZEF still need further exploration. For
example, due to the late implementation and resumption
of online learning in the Philippines, many previous studies
conducted might not apply to the country, not to mention
that the country has very different economic, infrastructural,
and cultural aspects that can also affect the ZEF levels of
the students. Moreover, the country also implemented a very
different and more flexible type of learning that tried to
accommodate all types of learners. The same might be true
when similar studies are conducted on teachers in different
regions of the country. Further studies are also warranted to
understand how ZEF affects teachers, particularly in those in
public and private schools. An exploration of how specific
mental aspects relate to their general health with regard to
their culture and habits is worth exploring, either for students,
teachers, or professionals in general.
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ABSTRACT

Advancing public education by improving the skills and knowledge of its teachers is a major
challenge. The teacher-training phase shapes not only skills and abilities but also perceptions of
pre-service teachers regarding their educational and teaching goals. We examined a hypothetical
theoretical model that explains how pre-service teachers’ perceptions of their own learning
environment affects belief in their self-efficacy in teaching, and how this shape their achievement
goals in teaching as future educators. The study included 278 pre-service teachers studying at
all five colleges in our country that offer teacher training programs. Existing questionnaires were
adapted to the study population and underwent structure validation. The hypothesized structural
model was deemed a good fit for the data and was able to explain 35% of variance in the mastery
goals of pre-service teachers, 24% of variance in performance-approach goals, and 65% of variance
in performance-avoidance goals. The structural model shows that perception of the learning
environment has a strong and significant impact on teaching ability and the achievement goals of
pre-service teachers. Fostering a constructivist learning environment in teacher training colleges
may increase belief in self-efficacy in teaching and enable pre-service teachers to adopt teaching
control goals.
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Highlights

e Pre-service teachers’ perceptions of their own learning environment affect belief in their self-efficacy.
 Belief in self-efficacy can shape pre-teachers’ achievement goals as future educators.
e A constructivist learning environment in teacher training colleges may increase belief in self-efficacy.

INTRODUCTION
Teacher Training and Goal Theory

et al., 2012) to middle school, secondary school and up to
the academic institutions (Bipp & Spinath, 2012) and teacher
training (Nitsche et al., 2013). Butler’s (2007) goal orientation

Teacher motivation towards orientation-achievement goals
is critical since these directly influence both teaching and
learning processes at large (Butler & Shibaz, 2008; Fasching
et al.,, 2010; Retelsdorf et al., 2010). In the same respect,
the orientation of achievement goals also confers particular
repercussions on the dimensions of teachers’ own professional
development (Laine & Gegenfurtner, 2013; Minnaert et al.,
2011; Segers & Gegenfurtner, 2013; Volet, 2013).

The prior assumption’s main dimension and domain of
application are the field of education at large, with its
numerous aspects, multifaceted contexts, and particularly its
strata, ranging from basic education institutions (Polychroni
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theory comes up an effective scrutinizing tool via which
achievement goals of pre-service teachers can be closely
examined and reformulated while still at the preliminary
training stage.

The primary conceptualization of achievement goals was
a dichotomous model that set apart mastery and performance
goals. Mastery goals are mainly concerned with the inner
value of learning, the effective and constructive employment
and implementation of efforts, the systematic development
and emergence of mastery and skills, and enriching and
reinforcing the learning of new skills and techniques.
Conversely, performance goals have an obvious ad tangible
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distinctive feature that is focusing on the individual’s sense
of self-esteem, determined by how one conceives their own
capacity to perform. Individuals determine their capacities and
capabilities in contrast with others, with the goal of exhibiting
and providing tangible proof of their more distinguished
abilities (Ames, 1992; Nicholls et al., 1985).

The predisposition in research, however, over the years
in connection with teachers’ achievement goals was
the employment of the tri-chotomous model (Cho & Shim,
2013; Daniels et al., 2013; Kucsera et al., 2011; Van Daal et al.,
2014). According to the previously mentioned model model,
teachers’ achievement goals are mastery goals, the yearning to
gain and build professional skills (performance-approach goals),
and the aspiration to exude a high-level capacity in comparison
with the other teachers (performance-avoidance goals).

Based on the finding of prominent figures in the field, namely;
(Aarts & Elliot, 2012; Elliot & Fryer, 2008; Gollwitzer &
Oettingen, 2012), achievement goals are in reality ability-
dominant goals that directly influence and may guide achievement
behavior. These goals are mostly situational, contextual and
attainable (Hagenauer & Hascher, 2010; Minnaert et al., 2011).

There is a well-established connection between aims,
motivation, self-efficacy, and perseverance against difficulties
(Elliot & Church, 1997; Patrick, Ryan & Kaplan, 2007). For
instance, mastery goals have a positive correlation with self-
efficacy (Nitsche et al., 2011), and may help to reduce teacher
burnout, and positively impact teachers tendencies to seek
helping hand in developing their capabilities (Butler, 2007).
However as (Papaioannou & Christodoulidis, 2007) pointed
out, this is not applicable for all kinds of goals, and while there
is a positive connection between job satisfaction and mastery
goals among teachers, no such connection is detected with
performance goals, whether approach or avoidance. In addition
to the prior, (Cho & Shim, 2013) discovered medium-positive
relation between teaching efficacy on one hand, and mastery-
approach goals on the other hand, and low-positive correlation
between teaching efficacy and performance-approach goals,
but no correlation whatsoever between teaching efficacy and
performance-avoidance goals. Similarly, (Yildizlli, 2019)
exuded no correlation between performance-approach goals
and teachers’ self-efficacy and burnout.

Mastery and performance goals promote numerous behaviors
and methods of teaching. For instance, teachers who are in fact
characterized by mastery goals aspire to advance their professional
skills in teaching, and to provide support and feedback to their
students. They motivate students to ask questions, examine, and
scrutinize current and general situations; encouraging them to
acquired better-shaped thinking skills. In comparison, teachers
who are more focused on performance goals, aspire to exude
transcending teaching abilities or even to veal inferior ones (Butler
& Shibaz, 2008; Retelsdorf et al., 2010). In the same context, pre-
service teachers who endorse mastery goals within the classroom
environment are in fact more focused on their individual progress;
by actively implementing cognitive and metacognitive self-guided
learning techniques (Liu et al., 2019).

According to (Butler, 2007), teachers’ achievement goals forego
their teaching activities; consequently, the ultimate production
of pre-service teachers as future educators may be anticipated
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and influenced by formulating their objectives, while still
within the training phase. Besides, the learning atmosphere has
a powerful and notable impact on the motives and achievement
objectives that student teachers endorse (Kaplan & Maehr,
2007; Yildizli et al., 2016). Therefore, an environment that
stresses the significance of effort and investment, possession
of skills, individual growth, and proper assimilation of school
assignments is expected to profoundly impact students to
pursue mastery goals (Gonida et al., 2009. contrariwise, when
the emphasis within the teaching environment is on grades,
exterior consolidation, and social comparison, it might be
more probable that students will endorse performance goals
alternatively (Meece et al., 2000).

The social-cognitive approach to education perceives
the learning atmosphere as a vital background to enhancing self-
efficacy in the current learning effort (Ames & Archer, 1988;
Bell & Kozlowski, 2002; Zimmerman, 1990; Zimmerman &
Martinez-Pons, 1992). Within the same respect of teacher-
training programs, the learning atmosphere also possesses a vital
role in the development of self-efficacy of the actively involved
pre-service teachers (Romi & Leyser, 2006), thus influencing
which type of achievement goals prospective teachers endorse
(Deemer, 2004; Wolters & Daugherty, 2007). Numerous
researches on this subject have established a positive correlation
between self-efficacy and mastery goals among students (Bong,
2001; Gerhardt & Brown, 2006), where students with a more
notable sense of self-efficacy are more likely to endorse mastery
goals than those students with less prominent efficacy.

One prominent element of teacher training is the learning
atmosphere within the classroom, that directly impacts
the achievement goals endorsed by the concerned student
teacher (Kaplan & Maehr, 2007). A class that stresses mastery
and learning goals, the significance of abtaining skills, investing
effort into the assigned tasks, assimilating the school assignments,
the individual’s personal growth and progress, creating a learning
atmosphere where it is highly probable that student teachers will
endorse such objectives, inspiring them to implement and embloy
efficient learning techniques, undertaking more difficult tasks,
perseverance despite obvious and constant challenges (Gonida et
al., 2009). Adversely, a classroom environment whose emphasis
is on the importance of grades, external reinforcement and social
comparison, will probably lead its students to adopt performance
goals instead (Meece et al., 2000).

Teachers’ self-efficacy is elucidated as their confidence in
their own personal qualifications to employ particular teaching
and learning tasks within the classroom walls, and to push on
their students’ achievements (Dellinger, 2001). One’s beliefs
concerning self-efficacy are the results and direct production
of a cognitive and meta-cognitive process that depend on
four sources: the performances and individual experiences
of the individual; experties based on the observation of other
individuals’ behavior; verbal persuasion; and physiological
and emotional reactions. The priors are expected to impact
people’s confidence in their ability to realize their full potential
(Bandura, 1997; Chen & Usher, 2013; Usher & Pajares, 2008).
Fruitful experiences at an early phase of training could assist
pre-service teachers to cope better when they commence their
first year of actual teaching, while early substandard experience
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during training might dishearten pre-service teachers from
the teaching career (Hoy & Spero, 2005).
Pre-service teachers’ belief in their teaching self-efficacy as well as
the trait of their achievement goals, may also guarantee successful
management throughout their career with the fast rythm of
innovations in professional knowledge that calls for uninterrupted
adaptation of work techniques, starategies, and mechanisms.
Thereupon, pre-service teachers’ self-efficacy has been established
to be linked to career commitment (Han et al., 2016; Klassen
& Chiu, 2011), compulsion to obtaining the teaching degree
(Pfitzner-Eden, 2016), and positively connected to students’
academic achievement (Klassen & Tze, 2014).
Despite the fact some studies have established that self-efficacy
in teaching varies according gender and year of study (Hoy &
Spero, 2005), other researches found that the correlation was
not of statistical significance (Kass & Miller, 2015). Cho &
Shim (2013) arrived at the finding that female participants
were more motivated than their male peers by mastery goals,
while male participants were more motivated by performance
goals. Besides, other studies found that, generally speaking,
the achievement goals of pre-service teachers lessened in
the course of their teacher training years (Fasching et al., 2010).
In conclusion, and based on then previously examined and
analyzed literature review, it may be deduced that the experience
of pre-service teachers during their studies, and their interaction
with college lecturers regarding teaching, learning and
assessment, may impact their self-efficacy in teaching and in
the achievement goals they design for themselves and pursue
as future teachers. Teacher-training colleges play a vital role in
developing the self-efficacy of student teachers and in forming
and formulating the achievement goals that will stand out in
the classroom. The learning environment positively stresses
teaching goals, increasing the self-efficacy of pre-service
teachers, and reinforcing their propensity to set those goals.
Therefore, the study focused on the following sole research question:
»  To what extent can the achievement goals of pre-service
teachers be predicted based on their perceptions of their
college learning environment and their belief in self-
efficacy in teaching?

METHODS
Study Participants

The sample included 278 pre-service teachers (231 female,
47 male) from five teacher-training colleges randomly sampled
from all teacher-training colleges in our country. About 16%
of the participants were first-year students, 41% second-year,
26.6% third-year, and 16.5% were in their fourth year, studying
toward their degree in education. After receiving approval
from the ethics committees of the five colleges, we arrived at
the colleges and distributed the questionnaires to students who
agreed to participate in the study. The data presented in this
paper were collected from those completed questionnaires.

Research Instruments

The present research, conducted according to a quantitative-
correlative approach, was based on one questionnaire of
demographic data and three other questionnaires which had
been translated into Hebrew and then back-translated into
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English as a control measure to ensure that the translation was
true to the source.

Background data questionnaire: This questionnaire included
the following variables: gender, age, study year, study subject.
‘Preservice teacher’s perception of the college learning
environment’ questionnaire: This questionnaire was comprised
of 28 statements from the College and University Classroom
Environment Inventory (CUCEI) and the Course Experience
Questionnaire (CEQ). The two questionnaires have been
considered reliable on the subject, as they examine experiencing
the learning environment over a long period of time (Aldridge
and Fraser, 2000). Items were rated on a Likert scale between
1 (lowest) and 5 (highest). Final scores were calculated using
averages of the items included in each factor.

To check the validity of the structure of our questionnaire, which
was adapted to the current study from the two questionnaires,
exploratory factor analysis (EFA) was used in the first stage, and
confirmatory factor analysis (CFA) in the second stage.
Inthefirststage, halfofthe research sample was selected randomly
for the exploratory factor analysis (EFA). Four statements that
had loadings of lower than 0.4 or that had a high loading on two
or more factors at the same time (cross loading) were omitted.
The exploratory analysis yielded a structure of six factors: good
instruction, learning assignments, skill development, academic
environment, traditional lecture, and appropriate assessment.
The exploratory factor analysis succeeded in explaining 63.25%
of the explained variance of the questionnaire.

In the second stage, a confirmatory factor analysis (CFA) was
conducted on the remaining half of the sample. Its results
fit the structure obtained in the exploratory factor analysis.
The final questionnaire on the perceptions of the pre-service
teachers regarding the learning environment at the college
(and in the classroom) included 24 statements, divided into six
different factors. its goodness-of-fit indexes were as follows:
x> =404.586, df =245, P=.000; y*/df=1.651; SRMR = 0.053;
CFI = .941 RMSEA = 0.048 (0.040, 0.057). The loadings on
the variable of learning environment ranged from 0.36 to 0.90.
Achievement goals questionnaire: the preservice teachers’
achievement goals were measured using the Butler’s Goal
Orientations for Teaching scale (2007) questionnaire which
assesses the achievement goals of practicing teachers, adjusted
for the present research population. The original questionnaire
included four indices, of which only three were used in this
study: mastery goals index, performance-approach goals
index, performance-avoidance goals index. The fourth index—
the goal of avoiding work—was found to be irrelevant to
the present research and therefore those questions were not
included in our questionnaire.

Each index in the questionnaire utilized in the present study was
composed of four items, redefined to suit pre-service teachers. For
example, the statement “I feel that a successful teaching day is when
something occurs in the classroom that makes me want to deepen
my professional knowledge” was replaced with “As a future teacher,
I would feel successful if something occurred in the classroom that
made me want to deepen my professional knowledge.” the internal
consistency estimates of reliability (Cronbach’s alpha) scores for
the different statements in each of the three indices of the current
study ranged from o= 0.7 to & = 0.78.
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Items were rated on a Likert scale between 1 (lowest) and
5 (highest). Final scores were calculated using averages of
the items included in each factor.
Confirmatory factor analysis was used to examine whether
the questionnaire structure was a good fit to the data of
the present research population. y? = 43.505, df =24, P = .009;
x*/df = 1.813; SRMR = 0.043; CFI = .979 RMSEA = 0.054
(0.027, 0.079).The factor loadings of the different achievement
goals ranged from 0.53 to 0.92.
Teaching self-efficacy questionnaire: the current study used
the Scale for Teacher Self-Efficacy (STSE) questionnaire. This
questionnaire was developed for the actual teacher population
and is also valid for the pre-service teaching population.
The questionnaire includes 12 statements with response options
from1-5, ranging from “not at all sure of my ability to do” to
“completely sure of my ability to do” (Pfitzner-Eden et al., 2014).
The questionnaire represents three dimensions: 1. Self-
efficacy in implementing teaching strategies, 2. Self-efficacy
in classroom management, and 3. Self-efficacy in the ability to
involve students in learning.
Sample statements:
1. To what extent do you feel able to provide an alternative
explanation or example when students are confused?
2. To what extent do you feel able to persuade students to
follow classroom procedures?
3. To what extent do you feel you are able to help students
think critically? (Develop critical thinking)
Confirmative factor analysis was used to examine the fit of
the questionnaire structure to the data of the present research
population. The structure of the three factors was confirmed.
The goodness-of-fit indices of the final model obtained were
x> =50.388, df =31, P=.015; y*/df = 1.625; SRMR = 0.048;
CFI = .978; RMSEA = 0.048 (0.021, 0.071). The loadings
on the variable of self-efficacy in teaching ranged from 0.12
to 0.90, where the loadings of classroom management and
ability to engage students in learning were high (0.8 and

0.9, respectively) compared with the low loading (0.12) of
the factor of efficacy in employing teaching strategies.

Statistical Analysis

Data were entered and analyzed using SPSS version 28. First,
descriptive statistics were produced using means and standard
deviations for all variables. Reliabilities of the scales were
evaluated by Cronbach Alpha, while their validities were
estimated by Confirmatory Factor Analysis. Correlations
between variables were assessed using Pearson correlations.

To assess the relationship between the independent variables
and the dependent variable (self efficacy), path analysis
using Structural Equation Modeling (SEM) was conducted.
The following indices were used to evaluate the model: chi-
squared, which is acceptable when the value is not significant;
the goodness of fit index (GFI), the comparative fit index (CFI),
and the non-normed fit index (NNFI), (adequate values - above
0.90, excellent fit - above 0.95); and the root mean square error
of approximation (RMSEA) (adequate values - less than 0.08,
excellent fit - less than 0.06) (Arbuckle, 2013). SEM was tested
using AMOS software. Level of significance (p-value) was 5%.

RESULTS

Descriptive Statistics

The present research examined how pre-service teachers
perceived their college learning environment, their belief in their
teaching self-efficacy, and how these affected the prediction of
their achievement goals as future teachers.

Table 1 presents the descriptive statistics of the six factors of
the learning environment in teacher-training colleges. The results
presented in Table 1 indicate that pre-service teachers agreed to
a moderate degree that the essential components of the learning
environment existed at the teacher-training colleges. They also
agreed only to a relatively low degree that good instruction took
place at the colleges at which they studied.

Number of items Reliability score Mean Stalzida_ard
(a) deviation

Student perceptions regarding good instruction in 4 0.83 206 1.07
the college
Student perceptions regarding development of skills 4 0.85 3.16 77
Stu<.ient perceptions regarding academic 4 078 316 82
environment
Student perceptions regarding quality of assessment 3 0.77 3.16 .83
Stu.dent perceptions regarding quality of study 3 0.78 )96 80
assignments
Student perceptions regarding traditional instruction 5 0.63 338 97

at the college

Table 1: Description of Factors of Perceptions of the Learning Environment Among Pre-service Teachers (Scale of 1-5, where 1 is lowest and 5 highest)

Table 2 presents the descriptive statistics of the three factors of self-
efficacy in teaching of the pre-service teachers. The results presented
in Table 2 indicate that the pre-service teachers’ beliefs in their self-
efficacy in teaching were at a moderate level. The level of their
self-efficacy in employing teaching strategies was low-moderate
and the level of their self-efficacy in managing the classroom and
engaging their students in learning was moderate-high.
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Table 3 presents the descriptive statistics of the factors of
achievement goals in teaching of the preservice teachers.
The results indicate that declared achievement goals of
the preservice teachers as future teachers were relatively high
regarding mastery goals and performance-approach goals,
while the mean for performance-avoidance goals was of
a moderate level.
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Number of items | Reliability score (a) Mean Standard deviation
Efficacy in teaching strategies 4 0.77 2.68 .60
Efficacy in classroom management 3 0.74 3.63 .68
Efficacy in engaging students 3 0.78 3.65 .74

Table 2: Factors of Self-Efficacy in Teaching of Preservice Teachers (Scale of 1-5, where 1 is lowest and 5 highest)

Number of items

Reliability score (a)

Standard deviation

Mastery goals 3 0.77 3.70 .67
Performance-approach goals 0.74 3.94 .78
Performance-avoidance goals 3 0.78 3.10 77

Table 3: Factors of Achievement Goals in Teaching of Preservice Teachers (Scale of 1-5)

Pearson Correlations between Study Variables

Table 4 presents the Pearson correlations between the main study variables.
Efficacy in teaching strategies were positively correlated to
learning environment factors (.237 < r < .461). In addition,
efficacy in classroom management was positively related with
learning environment factors (besides with good instruction in
the college) (.231 < r < .370). similarly, efficacy in engaging
students was positively related with learning environment factors
(besides with good instruction in the college) (.231 <7 <.366).
Finally, Efficacy in engaging students was positively related
with learning environment factors (besides with good
instruction in the college) (.168 <r < .225).

Mastery goals were positively related to learning environment
factors besides with good instruction in the college
(.226 <r<.311), efficacy in classroom management (» = .600,
p <.01) and Efficacy in engaging students (r =.577, p <.01).
Performance approach goals was negatively related to
the student perceptions regarding good instruction in the college
(r=-.218, p <.01), but positively related to the other learning
environment factors (.132 < r < .225), and also positively
related to efficacy in classroom management (r =.346, p <.01)
and efficacy in engaging students (» = .185, p <.01).
Positively related to learning environment factors besides with
good instruction in the college (.226 < r < .311), efficacy in
classroom management (» = .600, p < .01) and Efficacy in
engaging students (» = .577, p <.01).

In addition, a positive, significant correlation was found
between learning environment at the college and self-
efficacy in teaching (» = .38; p < .001), mastery goals
for teaching (r = .269; p < .001), performance-approach
goals (r = .224; p < .001), and performance-avoidance
goals (r = .317; p < .001). The more positive the pre-
service teacher’s perception of the learning environment,
the higher his/her self-efficacy in teaching, as well as
the level of his/her achievement goals in teaching. Positive
correlations were also found between self-efficacy in
teaching and mastery goals for teaching (» = .522; p <.001),
performance-approach goals in teaching (r 275;
p < .001), and performance-avoidance goals in teaching
(r=.294; p <.001). The greater the self-efficacy in teaching
of the preservice teachers, the higher their achievement
goals. The correlations between the different achievement
goals indicated a positive correlation between mastery goals
for teaching and performance-approach goals (r = .425;
p < .001), and between mastery goals for teaching and
performance-avoidance goals (» = .339; p <.001) the higher
the mastery goals, the higher the performance-approach
and performance-avoidance goals. A positive, strong, and
statistically significant correlation was found between
performance-approach and performance-avoidance goals
(r=.778; p <.001). The higher the performance-approach
goals, the higher the performance-avoidance goals.

1 2 3 4 5 6 7 8 9 10 11
Student perceptions regarding good instruction
in the college
Student perceptions regarding development of 120
skills '
Stut.ient perceptions regarding academic 127 Gag*
environment
zz:::sr:;(s:trceptions regarding quality of 323%%  g75HF  GEgE
ZZLSJidgen:;:r?trscephons regarding quality of study 167%%  G31%*  GOB**  G72**
.Student. perceptions regarding traditional 146%  515%*  5a1**  §78%F  GOL**
instruction at the college
Efficacy in teaching strategies AB1**  237%%  326**  A50**  .386** .292**
Efficacy in classroom management -.042 366%*  .302*%* . 231**  370** .285** 089
Efficacy in engaging students -.027 \225%*%  205*%*  168** .242** |195** 082 A64%*
Mastery goals -.100 .300%*  311**  206** .350** .226** .078 .600**  577%*
Performance-approach goals -.218**  264**  288**  |170** .272*%* .208** .010 A14%*  321%*%  388%**
Performance-avoidance goals .001 .137%* 173%% 0 132% .225%*  175%* 049 346%*  185%*  303**  474**

Table 4: Pearson correlations between the main study variables
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Structural Model of Achievement Goals of Pre-
service Teachers

The independent variables in the model were self efficacy
and learning environment while the dependent variables were
mastery goals, performance-approach goals, and performance-
avoidance goals. Results showed acceptable goodness of
fit indices y? = 1207.95, df = 697, P = 0.001; y*/df = 1.733;
SRMR = 0.061; CFI = 0.90; RMSEA = 0.05 (0.04, 0.06).
The model examined data while controlling for background
variables (gender; age, studying year). (see Figure 1: Pre-
service achievement goals model).

The structural model showed that self-efficacy in teaching had
a strong positive direct effect on the mastery goals of the pre-
service teachers (f = .89, p < .001), and also a moderate

positive direct effect on the performance-approach of the pre-
service teachers (f = .32, p < .01). No significant direct effect
was found between self-efficacy in teaching and avoidance
goals (f =-.05, p = .89).

Hence, the preservice teachers who were characterized by high
self-efficacy in teaching set mastery goals for themselves and
aspired to develop their teaching abilities. However, they were
also likely to set performance-approach but not performance-
avoidance goals for themselves.

In addition, results also showed that college learning environment
has a strong positive effect on goal avoidance (f = .88, p <.001),
a moderate positive effect on goal-approach (f = .20, p < .01).
No significant effect was found between college learning
environment and mastery goals (f = .04, p =.75).

Figure 1: Relationship between self-efficacy in teaching and college learning environment with mastery goals, performance approach and

performance avoidance

DISCUSSION

The research findings refer to a notable, direct, and positive
effect of teaching self-efficacy in teaching on mastery goals and
performance approach goals. This result highlights the self-
efficacy in teaching in determining the mastery goals of pre-
service teachers are particularly significant. These findings are
in line with other studies on the same domain (Bong, 2001;
Cho & Shim, 2013; Gerhardt & Brown, 2006; Yildizlli, 2019).
It is obvious, based on the reached findings, that self-efficacy
in teaching in fact makes it possible for pre-service teachers to
approach a risky pattern to enhance their teaching capabilities,
skills, methods, and techniques, and achieve more profound
educational targets in the process of teaching, rather than
satiating with formal instruction that sets apart achievement
goals and the desire to exude one’s abilities in teaching.

In addition to the prior, this study’s final model indicated that
the learning environment in teacher-training colleges plays
a critical role in forming and reforming the performance
goals of pre-service teachers. These findings are compatible
with other studies that have indicated an obvious connection
between learning environment, self-efficacy and achievement
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goals (Alkharusi, 2009; Elliot & Church, 1997; Nie & Lau,
2010; Urdan & Midgley, 2003; Yildizli et al., 2016).

Mastery goals for teaching are more challenging to achieve using
the top—down teaching methods, which is characterized by classical
-old—school- instruction, controlled mainly by the lecturers,
without permitting the pre-service teachers’ genuine practice and
the opportunity to develop necessary teaching skills and strategies.
Even though some teaching intervention by lecturers is indeed vital,
the results of this study suggest a bottom—up teaching approach,
characterized by a constructivist learning atmosphere that involves
more engagement of the pre-service teachers in the training process
at large. The prior approach is expected to enable the participants
to independently construct their knowledge and actively create
teaching strategies and techniques that would better advance their
adoption of mastery skills rather than performance goals.

A constructivist learning atmosphere is mainly concerned
with learning, dialogue in instruction, significant learning,
and employment of alternative evaluation tools in training
teachers. Such environment can provide pre-service teachers
with numerous opportunities for actual and genuine teaching
skills in the early stages of their studies. To enhance the learning
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environment by changing its distinctive feature into a more
constructivist one, the academic institution should pay close
attention to six components:

1. Improving the instructional quality of lecturers: it is
necessary in this respect to set an example of the effective
teacher figure, who comprehends the students’ challenges,
illustrates the educational material in a proper and effective
manner, and possesses the necessary skills to break
the barriers and the rigidity of the curriculum that create
a sense on boredom and monotony.

2. Providing more opportunities for pre-service teachers to
develop general skills such as: conducting proper work
plans, creating problem solving methods, possessing
the capacity to deal with emerging problems, acquiring
communication skills, and properly engaging in teamwork.
For example, Israel’s Ministry of Education is currently
integrating pre-service teacher into schools with the aim of
providing such opportunities.

3. Creating a more intellectually provoking academic
environment, to raise the desire to learn.

4. Improving the current evaluation methods and promoting
diverse evaluation tools that would stress high-level
thinking, as well as constructive feedback for the pre-
service teachers on the tasks they are assigned.

5. Investing more tangible effort into the structure of classroom
assignments and activities, so that they are clear, engrossing,
and in direct relevance to the pre-service teachers.

6. Promoting a variety of instruction methods, skills, and
techniques, and shifting from classical, lecturer-centered
instruction to instruction focused on the pre-service
teachers themselves.

It is necessary to note that performance goals in particular are
not undesirable in pre-service teachers, since they will need to
assist their students achieve the standards designed and agreed
upon by the education system. Certain studies have exuded that
participants may possess multi-faceted goals concurrently (Levy
etal., 2004; Yildizli, 2020). However, our study’s structural model
shows that the main emphasis should be attributed to mastery

goals and development of skills which may, in turn, increase
performance goals, demonstration of abilities, and the meeting of
required standards of the college learning environment.

The findings of the current study suggest that there is pressing need
to enhance the various components of self-efficacy of pre-service
teachers, as effectively raising their self-efficacy at a premature
phase of their training process is more likely to assist them cope
better in their first year of teaching, a time at which they are most
in peril and predisposed to be adversely influenced by substandard
and undesirable experiences (Hoy & Spero, 2005).

Limitations

Together with the promising results from this study, there
are some limitations that future research may address. First,
although the model fit the data, alternative models may fit
the data as well and should be tested in future research.
Second, replication studies are necessary to confirm the results
of the current study and to add to their generalizability. Third,
a qualitative approach would likely aid in the interpretation
of the significant effects revealed in the current study. Finally,
the effect of the research variables on other outcome variables
such as achievement in theoretical courses and in practicum,
and emotional and social variables that characterize pre-service
teachers throughout the training period, could also evaluate
the efficacy of the training process in teacher-training colleges.

CONCLUSIONS

Learning environments have a significant effect on
the adoption of achievement goals, both mastery goals and
performance approach goals. our study shows a need for
improving the learning environment at our country’s teacher-
training colleges. A learning environment more consistent with
constructivist ideas would enable greater teaching self-efficacy
and encourage pre-service teachers to set not only performance
goals but also mastery goals for themselves.
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GENDER DIFFERENCES IN SCHOOL
ACHIEVEMENT AND ATTITUDES
TOWARDS MOTIVATION IN
SECONDARY ECONOMIC EDUCATION

ABSTRACT

This study examined the school achievement and attitudes of Czech and Slovak secondary
school students (n = 572; age: 17-19) towards motivation in economic subjects. The aim was to
analyse the factors of students’ motivation, their relations with selected teacher’s competences,
and students’ school achievement with regard to their gender. The data were obtained by using
a questionnaire and analyzed by Mann-Whitney U-test, Pearson, and Spearman correlation
coefficients. Girls performed better than boys in all the subjects analysed. At the same time, for all
factors of motivation with significant gender differences, their motivation was stronger compared
to boys. School achievement and attitudes towards selected motivation factors are correlated.
Some factors motivating boys with better achievement motivate girls with worse achievement.
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School achievement and attitudes towards selected motivation factors are correlated.

Gender differences were found in attitudes towards motivation in economic subjects.
Girls perform better than boys in all of the analysed school subjects.
Girls spend more time per week studying both economic subjects compared to boys.

INTRODUCTION

Students” school achievement depends primarily on
the performance of the students. The theory assumes that this
is determined mainly by their ability, motivation, and learning
climate, including the teaching methods chosen and their fit
with students’ learning styles. Apart from the relevant abilities
of students, their self-regulation, self-efficacy, and fear of
examinations can be considered as the best predictors of
school achievement (Pintrich and de Groot, 1990). However,
the cited study does not consider motivational beliefs that
the curriculum is useful and interesting as a sufficient guarantee
of school achievement. On the contrary, the OECD (2010)
infers from the PISA results that students may be motivated
to study because of the relevance of the subject to their future
education or career. The study mentions that students’ attitudes
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towards the subject should be related to school success, but it is
not clear if educational success brings about better attitudes or
if a positive attitude towards subjects is a key factor motivating
students to learn.

The big challenge for teachers is how to make the best use
of all these attributes. Successful teachers see knowledge and
skills as something built up over time, so they move away from
traditional, direct teaching to methods that stimulate active
learning. In this context, motivation occupies a significant role
in students’ learning. Many studies have examined factors with
an impact on motivation and school achievement (e.g., Coetzee
et al., 2020; Demirbas and Demirkan, 2007; Giota and Bergh,
2021; Marmeleira et al., 2020; Owoseni et al., 2020; Silva-Arias
et al., 2020; Zhang and Wang, 2020). Statistically significant
differences in motivation and school achievement in terms of
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gender, school type, subject, age, year of study, learning style,
and socio-economic background have been found, but they
have not always been confirmed in a truly consistent manner,
and in some studies, they have not been demonstrated at all.
Moreover, the studies usually analyze school achievement in
traditional subjects such as mathematics, languages, or science.
Therefore, it is interesting to examine whether the results
would be similar in the field of secondary economic education,
which is an example of vocational education where students’
motivation to study might be different from that in the subjects
forming their general education.

To effectively manage motivation in the school environment
and promote active learning and thus school achievement, it is
necessary to know students well and understand the differences
that may arise between different students and their groups,
for example, due to gender differences. This consideration is
supported by an OECD study (2009:8), according to which
“educational policy has to take into account the existence of
gender differences in performance to be effective in promoting
quality student outcomes and equity.

LITERATURE REVIEW

Gender differences
performance

in students’ school

Gender differences are reflected in a variety of ways in the field
of education. The findings of major international studies and
comparisons (e.g., PISA) show that there are large gender
differences in students’ performance and attitudes in different
countries and that they also vary according to the areas tested.
Although the OECD itself sees the main reason for studying
gender differences as being able to understand the origins
of gender inequalities better, it also sees the possibility of
improving average student performance through such research
and better understanding how students learn as an important
reason (OECD, 2009).

In relation to school performance, the majority of studies
tend to confirm some advantages of girls over boys, although
these differences may vary according to educational areas,
etc. Gender differences in students’ performance in language,
mathematics, and science are the most frequently examined.
Particularly valuable for making general statements are
the results of meta-analyses summarizing the findings of
a large number of studies (e.g., a generalizing study on school
performance by Voyer and Voyer, 2014; or a meta-analysis
focusing on school performance in mathematics by Lindberg
et al., 2010). The former meta-analysis is based on a large
sample of heterogeneous studies examining gender differences
in school performance. It found a statistically significant
difference in school performance in terms of grades in favor
of girls in all educational domains examined, with the largest
differences in favor of girls shown in language and the smallest
in mathematics. The fact that mathematics is the least distinct
and unambiguous area in terms of gender differences is
confirmed by studies that found no statistically significant
differences in mathematics performance by gender at all (e.g.,
Agyei and Eyiah-Bediako, 2008; Lindberg et al., 2010).

The study by Eriksson et al. (2020) confirms the existence of
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gender differences in learning outcomes in subjects based on
abstract-visual thinking. Coetzee et al. (2020) also confirmed
that girls perform better than boys (especially in language,
only very slightly better in mathematics). A similar conclusion
was reached in a longitudinal study of about 70,000 English
children, which found that girls performed statistically
significantly better in all subjects studied except physics
(Deary et al., 2007).

A number of other studies have examined gender differences
in school achievement in selected samples of learners, with
mixed findings. The study by Marmeleira et al. (2020), while
confirming better grades for girls than boys in several subjects
(Portuguese, Philosophy, Mathematics, Foreign Language,
Biology/Geology, and Psychology), did not find statistically
significant gender differences in other subjects (Physics/
Chemistry, Geography and History). A specific educational
area is physical education, in which this study and several other
studies have confirmed gender differences in performance in
the opposite direction, i.e., boys perform better in this subject.
Demirbas and Demirkan (2007:345) confirmed that “scores o
females were higher in artistic and fundamental courses and in
the semester academic performance scores” but, conversely,
“performance scores of males were higher in technology-
based courses”, supporting the idea that gender differences
may differ depending on the subject of study. Therefore, we
decided to examine gender differences in secondary economic
education, represented in our study by two major school
subjects: economics and accounting.

Key factors influencing students’ school

achievement from a gender perspective

School achievement is determined by a number of factors.
Many studies emphasize that teachers and their professional
characteristics are important factors influencing students’
academic success (Chetty et al., 2014; Rivkin et al., 2005;
Rockoff, 2004; Fung et al., 2017). Other factors include
students’ abilities and motivation, as well as fear of exams and
stage fright (e.g., Pintrich and de Groot, 1990), which are usually
more evident in girls than boys (Chmelarova et al., 2018).
This conclusion is also supported by a study whose results
are significant because it simultancously examined gender
differences in school achievement in the same sample, failing
to confirm lower school achievement for girls compared to boys
(Nuiiez-Pefia et al., 2016). Therefore, it can be assumed that other
factors influence school achievement in a more significant way.
At the same time, increased fear of exams might be associated
with a more responsible approach to studying and higher levels
of self-discipline. This reasoning is supported by the results of
an analysis of the goal orientation of secondary school students
(Erdem-Keklik and Keklik, 2014), which revealed significant
gender differences. Within the chosen structure of factors of goal
orientation, girls’ goal orientation was particularly confirmed to
be more oriented towards not failing, which, although increasing
their fear of exams, also contributed to their better school
performance through a more responsible approach to studying.
According to Giota and Bergh (2021), girls have a stronger
Social responsibility, as well as Mastery and a greater orientation
towards Future than boys.
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Student motivation is considered one of the crucial factors
determining the effectiveness of the educational process
(Fontana, 2014). Teaching is more effective if teachers
“reinforce students’ self-concept and confidence in their own
abilities and show students that it is worth investing time and
effortinlearning becauseitis aninvestmentwithamplereturns*
(Habok et al., 2020:10). Eriksson (2020) studied students’
motivation to learn mathematics in 50 countries and found
that gender differences in interest in the subject are related to
differences in student achievement. The factors that influence
the intensity of motivation are numerous. In general, the two
most fundamental characteristics of a teacher’s influence on
students have been shown to have a positive effect: emotional
intelligence and teacher’s self-efficacy (Valente et al., 2020).
The content of the issues studied, the students’ strictness
about themselves, and their expectations from their studies
cannot be overlooked (Berkova et al., 2018). An individual’s
expectations and their fulfilment can be considered important
for the intensity of motivation. Research by Perelygina et
al. (2020) also shows that increasing students’ motivation
depends on the motivation of the teacher to perform their
profession. This is reflected in their teaching style, choice of
teaching methods, and emotional intelligence in relation to
the profession (Krpalek and Krpalkova Krelova, 2016).
Higher student motivation usually leads to greater learning
activity, which increases learning effectiveness. Several
studies have shown that girls are usually more engaged in
the learning process than boys. If teachers want to encourage
students to be active, they should adjust teaching and learning
methods and tools to their gender. For girls, support and
assistance aimed at a better understanding of the curriculum
covered have a better effect on increasing engagement;
for boys, clearer structuring of learning activities has
a greater impact (Bru et al., 2021). According to the study
by Lebid and Shevchenko (2020), there are also gender
differences in the perception of interactive learning methods
- they were perceived more favorably by girls than boys in
the sample studied, both in terms of their effectiveness and
appropriateness. This also points to the importance of tailoring
the choice of appropriate teaching methods to the gender of
the students.

This study analyses gender differences in school achievement
and students’ attitudes towards motivation in secondary
economic education, where these relations are relatively
under-researched. A research study (Berkova et al., 2018)
examined interdisciplinary differences in attitudes towards
motivation, but it focused on students in higher economic
education. Students in Finance and Management, and Applied
Computer Science consider as the most motivating factors
when the teacher leads them to think, accepts unusual ideas
and discusses them, gives more than facts, and uses real-
life examples. The research found that students of technical
majors had greater demands for studying than students of
economic majors, who were more indifferent to studying.

An OECD study (2014) confirmed a significant positive
relation between numeracy and financial literacy. Economic
education is based on many mathematical principles and
logic theory and is characterized by the following cognitive
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procedures - analysis, synthesis, deduction, and induction.
The influential English economist J. M. Keynes stated that
economics is a tool of thinking to make correct conclusions
relevant in relation to the economic problem being solved
(Jurecka et al., 2013), which emphasizes the connection
between economics, thinking, and drawing correct
conclusions. One of the main subjects of secondary economic
education is accounting, which is not only based on economic
theories and methods but also uses mathematical operations
and the theory of logic. Thus, accounting functions in
interactions are underpinned by alternative mathematical-
analytical models (Watts and Zimmerman, 1978; Fields et
al., 2001). Since economic courses demand critical thinking
skills, reading comprehension should also be encouraged as
they are interrelated skills (Wiliam, 2011). Stoet and Geary
(2013) have found that in the area of language learning,
the average girl always outperforms the average boy in
reading. From the above, it can be deduced that language and
mathematical skills are important prerequisites for studying
economic subjects. In this study, the researchers also examined
these questions in the field of secondary economic education,
where they tested the validity of these relationships.

The purpose and objectives of the study

The research on the relation between school achievement
and students’ motivation focuses on gender differences, as
several studies suggest (Coetzee et al., 2020; Demirbas and
Demirkan, 2007; Giota and Bergh, 2021; Marmeleira et al.,
2020; Owoseni et al., 2020; Silva-Arias et al., 2020; Zhang
and Wang, 2020) that neither academic achievement nor
motivation have the same tendency in education in terms
of gender. The main purpose of this study is to examine
gender differences in school achievement and the attitudes
of students from Czech and Slovak secondary schools
towards motivation in the profile secondary school subjects
of economics and accounting.

Motivation is examined by students’ self-assessment of how
they believe a particular factor in the course might motivate
them. Nine motivation factors are included in the model,
which was inspired by the studies of Berkova et al., 2018 and
Perelygina et al., 2020. To better portray the attitudes towards
motivation, students’ attitudes towards the personality of
the teacher of economics and accounting were further studied
and split into the following professional competencies: (a)
expertise; (b) clear explanation; (c) responsiveness and
empathy; (d) humanity, student’s trust towards the teacher;
(e) ability to motivate (Akin and Kurbanoglu, 2011).
To make it more contextual, the model also takes into
account gender differences in time spent studying at home.
The learning outcomes in economics and accounting are
compared with those in mathematics and mother tongue in
order to demonstrate the association of gender differences in
economic subjects with differences in school achievement in
the area of reading and mathematics (Stoet and Geary, 2013)
and also to confirm the assumed relation between numeracy
and financial literacy (OECD, 2014). Thus, the paper adds to
the literature with new findings in relation to the teaching of
economic subjects in secondary schools.
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The main objectives of this study are:

*  to analyse and compare the main findings of the existing
studies about gender differences among students in their
school achievement with respect to the key aspects
of learning, mainly focusing on the relation between
students’ school achievement and their motivation to
learn,

* to expand knowledge in the area of gender differences
between high school students already confirmed for
traditional high school subjects such as mathematics,
sciences, languages, and the like by researching
analogous relations within the scope of economic school
subjects,

*  to analyse whether and how these aspects are influenced
by teachers of economic subjects and their personality.

In view of the previous studies that led to different results,
the current study focuses on these two research questions: Do
secondary school students differ in the key aspects of learning
(motivation, preparation time, school achievement) from
a gender perspective? Is there a link between these aspects
in the level of the two profile secondary school subjects of
economics and accounting?

The following hypotheses arise from the research questions
and the main objectives of the study:

e H1: Students’ attitudes towards motivation in the case of
economics and accounting differ by gender.

*  H2: Students’ attitudes towards the teacher in the case of
the economics and accounting courses differ by gender.

*  H3: There are gender differences in the time taken by
students to prepare for the subjects of economics and
accounting.

* H4: There are gender differences in students’ school
achievement in the subjects of economics and accounting.

* HS: From a gender perspective, there is a correlation
between preparation time and school success in the case
of economics and accounting.

e H6: School success in the subjects of economics,
accounting, mathematics, and mother tongue is
correlated with gender.

e H7: There is a correlation between students’ attitudes
towards motivation and school achievement in the case
of economics and accounting in terms of gender.

MATERIALS AND METHODS

Participants

The research involved secondary schools from the Czech
Republic and Slovakia that provide quality economic
education. The sample of secondary schools was chosen
deliberately, the main criterion being close cooperation with
both research institutes. The cooperation involves providing
teaching training for future teachers of economic subjects.
The selected secondary schools implement analogous study
programs with a similar curriculum and, as faculty training
schools, guarantee quality teaching of economic subjects.
Teachers’ approach to teaching is innovative, and they use not
only traditional but mainly modern teaching methods, making
their students’ learning more experience-based.
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A total of 7 secondary schools from the capital cities of
both countries participated in the research. 577 students in
their final (fourth) and pre-final (third) years were involved
in the main research from these secondary schools. 572
questionnaires out of 577 were valid. 5 respondents were
excluded from the total observation due to incomplete
questions or ambiguous answers. The sample of students was
drawn using purposive sampling. This method was adopted
to obtain responses from upper-year students who have more
experience with economic education and can assess their
attitudes better. The research sample consisted of 392 girls
(i.e., 68.5%) and 180 boys (i.e., 31.5%), which corresponds
to the normal ratio of boys and girls at this type of school in
both countries. The respondents studying the third year (total:
288) and the fourth year (total: 284) of secondary school were
all 17-19 years old.

Data and instruments

The research was conducted as a quantitative study using
the questionnaire method. The questionnaire was constructed
as a non-standardized questionnaire, and the selection of
variables was inspired by several national and international
studies. The questionnaire was distributed to secondary schools
and among students in hard copy from April to June 2018.
Data was collected by the researchers personally, thus ensuring
a higher return guarantee. Respondents were advised to answer
as objectively as possible, with the understanding that the data
collected were subject to a high degree of confidentiality and
anonymity and would only be used for research purposes.
The questionnaire consisted of several separate sections.

In the first section, students expressed their attitudes towards
motivation in the subjects of economics and accounting.
Motivation was expressed by 9 factors (Berkova et al., 2018;
Perelygina et al., 2020). The students expressed their attitudes
towards each factor, separately for the subject of economics
and the subject of accounting:

* Factor 1: the exposition emphasizes the curriculum’s
applicability to real-life situations.

*  Factor 2: the exposition is mainly focused on thorough
practicing of the basic curriculum with simple examples.

*  Factor 3: the teacher just explains the curriculum from
the textbook.

*  Factor 4: the teacher engages the students with frequent
questions, allowing for discussion.

*  Factor 5: the teacher uses examples from real life and
case studies, and the problems raised are jointly solved
and discussed.

*  Factor 6: the teacher sets the task and lets the students
work independently and individually.

* Factor 7: the teacher guides students to think about
the curriculum, teaching them to critically evaluate
information.

*  Factor 8: the teacher accepts unusual ideas, evaluates
their applicability, and shows how to learn from possible
mistakes.

*  Factor 9: the teacher is flexible and answers all questions,
but does not deviate from the topic, communicating
“something more” than just the facts.
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A Likert scale was used to measure attitudes towards motivation
in the subjects of economics and accounting, on which students
expressed how the factors listed would motivate them. These
were ordinal values: -2 strongly demotivating; -1 moderately
demotivating; 0 don’t care; 1 moderately motivating; 2 strongly
motivating.
In the second section, students expressed their attitudes
towards the personality of the teacher of economics and
accounting. The teacher’s personality was described by
the following competences (Alharbi et al., 2020; Berkova and
Krejcova, 2016; Perelygina et al., 2020):

*  Competence 1 — expertise

»  Competence 2 — clear explanation

»  Competence 3 — responsiveness, empathy

*+ Competence 4 — humanity, the student’s trust in

the teacher

»  Competence 5 — ability to motivate students
Again, a Likert scale was used to measure student attitudes
towards the teacher, on which students expressed their
evaluation of the teacher from their perspective, i.e., the validity
of a statement describing each characteristic accurately. These
were ordinal values: from -2 to 2, with -2 expressing a low
rating, 0 I don’t care; and 2 a high rating.
In the third section of the questionnaire, students reported
their weekly preparation time for the subjects of economics
and accounting (each separately). Weekly preparation time was
described using the following scale:

*  More than 4 hours per week (5)

* 3 -4 hours per week (4)

* 1-2hours per week (3)

*  Less than 60 minutes per week (2)

* Idon’t prepare for this subject at home at all (1)
The time variation was expressed in a scale of 1 - 5, i.e., again
with ordinal values.
The fourth section related to the school achievement of
students primarily in the subjects of economics and accounting,
by means of the annual grade obtained by students at the end
of their second year of study, with a range of 1 - excellent; 2
- very good; 3 - good; 4 - sufficient; 5 - insufficient. For better
comparison with the results of other studies, the researchers
also examined grades in the subjects of mathematics and
mother tongue (Czech or Slovak). Accounting is based on
mathematical operations and is based on the theory of logic
(Fields et al., 2001). Accounting and economics use specific
terminology, so it is important that students have a well-
developed mother tongue to understand the text correctly and
are able to analyse it and draw conclusions. For this reason,
a combination of these four subjects was chosen to find
gender differences and correlations at the level of all four
subjects (Berkova et al., 2020). School achievement represents
an ordinal variable.
The fifth section included student demographic information,
such as gender, high school name, city, and state. Respondents
consented to the processing of their personal information. For
the purposes of this research, any data that could be used to
identify the respondent were encrypted or removed.
The validity of the questionnaire was established through
a focus group research method conducted with 8 students in
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face-to-face mode (Langfeldt and Kyvik, 2011). It was one
focal group of 90 minutes with two moderators - researchers.
Due to the positive outcome of the content validation, no further
methods were resorted to. The reliability of each subscale related
to one construct was measured by calculating Cronbach’s alpha.
The results for each construct are shown below:
*  Motivational factors for the subject of economics 0.523
*  Motivational factors for the subject of accounting 0.630
*  Teacher competences in the subject of economics 0.843
»  Teacher competences in the subject of accounting 0.867
*  Preparation time of the pupil 0.715
*  School success rate in subjects 0.818
Appendix to this paper provides more detailed results of
the Cronbach’s alpha when the variable would be removed.

Data analysis

The original data obtained from the questionnaire survey are
of several types. The variables expressing the descriptive
characteristics of the respondents, i.e., high school name,
grade, city and state are nominal variables, of which the gender
variable is a dichotomous variable and is used as a sorting
factor to conduct all comparative analyses. The data contain
mostly numerical ordinal variables, i.e., student motivational
factors and teacher professional competencies are expressed
on a five-level Likert scale from -2 to 2, and educational
achievement is represented by the final grade at the end of Year
2. Both types are commonly treated as numerical variables,
the level is described by an arithmetic mean (Jamieson, 2004).
Since these traits do not meet the requirement of normality
(verified by the Shapiro-Wilk test), but meet the requirement
of homogeneity of variances (verified by the Levene’s test),
the Mann-Whitney U test was selected from the two-sample
tests to assess the hypotheses 1, 2 and 4. The Mann-Whitney
U test is a non-parametric statistical test used to compare
two independent groups or samples. It is often used when
the assumptions for a t-test, such as normal distribution or
equal variances, are not met.

This test is useful when the data is ordinal or skewed and cannot
be assumed to follow a normal distribution. It is commonly
employed in various fields, including social sciences,
healthcare, and business research. The Mann-Whitney U test
compares the distribution of values between the two groups and
determines whether there is a significant difference between
them. It is particularly effective in analyzing ranked or ordinal
data, where the values are sorted in a particular order. To
perform the Mann-Whitney U test, you need two independent
samples from each group you want to compare. These samples
can be of different sizes and can have unequal variances.
The test assesses whether the observations from one group tend
to be higher or lower than those from the other group. The test
generates a U statistic and p-value as the output. The U statistic
represents the rank-sum of the observations for one group
relative to the other. The p-value indicates the significance
of the difference between the two groups. A significant
p-value indicates that there is a significant difference between
the groups being compared (Norman, 2010).

Variables expressing preparation time are verbally expressed
ordinal variables, frequencies were used to process them.
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Gender differences in students’ preparation time within
the subjects studied (hypothesis 3) were tested using the Chi-
square test used for categorical data. For tables larger than
2 x 2, the Chi-squared test can be used if at most 20% of
the expected frequencies are less than 5 and none are less
than 2. Our original data did not meet this assumption, so we
merged the categories 3-4 hours; more than 4 hours into one:
more than 3 hours.

To establish the correlation relationships between the variables
in the case of testing hypotheses 5 - 7, a correlation matrix was
constructed; the tables in the Results section show only part
of it. The field inside the body of the table always contains
the value of Pearson’s correlation coefficient r, which is used
for numerical signs; in the case of ordinal signs for students’
preparation time for the course, Spearman’s correlation
coefficient rho was used (Jamieson, 2004; Norman, 2010).
Statistical analysis was performed using SPSS software.

Null hypotheses tested at 5% significance level:

* H,: Students’ attitudes towards motivation in the case
of economics and accounting do not differ by gender.

* H,,: Students’ attitudes towards the teacher in the case of
the economics and accounting course do not differ by gender.

* H,,: There are no gender differences in the time taken by
students to prepare for the subjects of economics and accounting.

* H,: There are no gender differences in students’ school
achievement in the subjects of economics and accounting.

* H,: From a gender perspective, there is no correlation
between preparation time and school success in the case
of economics and accounting.

Economics

Variable

Boys

* H,: School success in the subjects of economics,
accounting, mathematics and mother tongue is not
correlated in terms of gender.

*  H,_: There is no correlation between students’ attitudes
towards motivation and school achievement in the case
of economics and accounting in terms of gender.

For the purposes of the analysis, the abbreviations of

the variables that appear in the explanations in the Results

section:

*  F1-F9: motivation factors 1-9

*  C1-CS5: competences describing the teacher’s personality

* ECO: Economics

* ACC: Accounting

*  MAT: Mathematics

*  MOT: mother tongue (Czech and Slovak)

*  SA: school achievement

*  TIME: preparation time

RESULTS

Descriptive analysis of the examined variables

Gender differences were first identified using descriptive
analysis methods. Differences were analysed in terms of
factors that could motivate students in the learning process of
economic subjects, in terms of students’ evaluation of selected
pedagogical competences of the teacher, in terms of school
achievement in the subjects at the end of the second year
of study and in terms of time spent per week on economics
and accounting. The values were obtained using the average
(Tables 1, 2, 3). Differences are shown by gender and subject.

Accounting

Girls Boys Girls

(n=180)

Attitudes towards motivation (from -2 to 2)

(n=392) (n=180) (n=392)

F1 0.950 1.054 0.850 1.066
F2 0.250 0.268 0.239 0.217
F3 -0.850 -0.913 -0.856 -0.936
F4 1.072 1.122 0.928 1.036
F5 1.311 1.304 0.989 1.125
F6 -0.311 -0.217 -0.311 -0.079
F7 0.944 0.985 0.789 0.944
F8 1.217 1.311 1.178 1.247
F9 1.228 1.357 1.033 1.334
Teacher’s evaluation (from -2 to 2)

C1l-Expertise 1.400 1.194 1.456 1.490
C2-Explanation 1.322 1.107 1.006 1.003
C3-Empathy 0.811 0.599 0.800 0.783
C4-Trust 0.944 0.890 0.994 0.949
C5-Motivator 0.894 0.702 0.717 0.819

Table 1: Descriptive statistics (ordinal variables), 2018

In economics and accounting, both boys and girls consider
the following motivational factors to be the most important.
These are the teacher’s instructions on how to think (F7),
accepting unusual ideas and analyzing mistakes (F8), and
telling more than the facts (F9). None of the factors was rated
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negatively, i.e., as having a demotivating effect. Therefore,
the factors can be considered important for increasing students’
motivation in the subjects.

For the girls, the teacher’s coherent way of speaking, their
flexible reactions and readiness for the lesson are essential for
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increasing motivation. This finding was identified at the level
of both subjects. Boys perceive motivational factors differently.
From their point of view, in the subject of economics, it is most
important that the teacher uses practical examples, case studies
with problem elements, so that they can propose a solution
and discuss its correctness. In the subject of accounting, they
find it most motivating when the teacher accepts their unusual
ideas and can explain why a given suggestion can or cannot be
put into practice, so they can learn from their own mistakes.
Conversely, the least motivating factor, which creates negative
attitudes in students, is explaining the curriculum using only
the textbook (F3). This result appears to be true for both
economics and accounting, and both boys and girls agree.
Less significant, but also exclusively negative attitudes were
identified in the situation when the teacher just assigns tasks
and lets the students work independently (F6).

Boys (n=180)

Variable

Mean |

These results correspond with the student evaluation of selected
pedagogical competences of teachers of economics and accounting.
Both boys and girls assigned the highest values to the teacher’s
expertise and ability to explain the curriculum. Other competencies
(empathy and confidence) averaged below 1 for both genders.
A positive finding is that teacher’s personality has a rather positive
effect on students’ motivation. Boys are more motivated to study
economics by teacher’s personality than girls. Conversely, to study
accounting, the teacher motivates girls more than boys.

To better understand the relationship between motivation and
school achievement, students’ grades in economic subjects and
the related subjects of mathematics and mother tongue were
analysed. In terms of students’ school achievement, differences
were identified between boys and girls in all the subjects studied.
At the end of the second year of study, on average, girls had
better learning outcomes than boys (Table 2).

Girls (n=392)

Mean |

School Achievement (1-5)

Economics 2.650 0.936 2.135 0.938
Accounting 2.611 1.038 2.097 1.027
Mathematics 2.900 1.025 2.454 1.053
Mother tongue 2.689 0.828 2.343 0.829

Table 2: Descriptive statistics (school achievement), 2018

The analysis of preparation time shows that the majority of
boys and girls spend less than 1 hour or 1-2 hours per week

Economics

Variable Boys

preparing for both economics and accounting. Girls devote
more time to preparation for both subjects (Table 3).

Accounting

Girls Boys Girls

(n=180)
Weekly preparation time

(n=392) (n=180) (n=392)

| am not preparing at all (1) 18.89 12.50 18.33 5.10
Less than 1 hour (2) 40.00 31.63 40.56 37.76
1-2 hours (3) 30.56 30.87 27.22 32.14
3-4 hours (4) 9.44 20.41 11.11 19.90
More than 4 hours (5) 1.11 4.59 2.78 5.10

Table 3: Relative frequencies (weekly preparation time in %), 2018

Gender differences in the researched aspects
in the subjects of economics and accounting
(hypotheses 1-4)

Using Mann Whitney U test, statistical gender differences at
the 5% level of significance were examined in respondents’
attitudes towards motivational factors, teacher’s personality
and school achievement in the subjects of economics and
accounting. Further, gender differences in weekly preparation
time were also found using Chi-square test. Table 4 shows
the results of the statistical tests.

Attitudes towards motivation

In the subject of economics, no statistically significant gender
differences were found, i.e., boys and girls perceived the motivating
or demotivating effect of the methods of teaching economics
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in the same way. In the subject of accounting, there are more
statistically significant gender differences. Factor F1 (teacher
emphasizes the applicability of the curriculum to real situations) is
motivating for both boys and girls, but the intensity of motivation is
perceived more by girls (Table 1). A significant difference was also
found in the case of F6 (teacher sets a task, letting students work
independently). For both boys and girls, this factor is demotivating,
but more intensity was found for boys (Table 1). Another significant
difference is found for factor F7 (teacher guides students to think
critically), where again greater intensity of the motivating effect was
found for girls compared to boys.

In all cases of significant gender differences, girls assigned
higher positive values (i.e., greater intensity of motivation) or
lower intensity of demotivation to motivational factors than
boys. The researchers reject the hypothesis H, with 95%
reliability for F1, F6, F7 and F9 for the subject of accounting.
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Variable Economics Accounting
() (p)

Attitudes towards motivation

F1 0.107 0.008
F2 0.787 0.948
F3 0.615 0.482
F4 0.409 0.152
F5 0.754 0.115
F6 0.380 0.039
F7 0.321 0.019
F8 0.132 0.268
F9 0.073 0.003
Teacher’s evaluation

C1-Expertise 0.038 0.679
C2-Explanation 0.065 0.978
C3-Empathy 0.087 0.871
C4-Trust 0.501 0.671
C5-Motivator 0.239 0.363
Weekly preparation time <0.001 <0.001
School achievement <0.001 <0.001

Table 4: Mann Whitney U test and Chi-square test — significance of gender differences, 2018

Attitudes towards the personality of the teacher of
economics and accounting

In the case of the subject of economics, a statistically
significant gender difference in attitudes was found only for
the teacher’s expertise (Table 3). According to the average
values reported in Table 1, boys perceive the economics
teacher as a greater expert than girls. In the case of the subject
of accounting, girls and boys rate the personality of the teacher
equally — no significant gender differences were found for any
of the five pedagogical competencies examined. However, for
the subject of economics, the opposite result holds true. Girls
assigned lower values to all teacher competencies than boys.
The researchers reject hypothesis H , with 95% reliability in
the case of the economics teachers’ expertise.

Preparation time and school achievement in

the subjects

Statistically significant differences were found in weekly
preparation time for each subject, with girls spending more time
studying the subject than boys (Table 3). A weak relationship
was found between the variables. Cramer’s V is 18% in the
case of economics and 23.5% in the case of accounting.

The researchers reject the hypothesis H, , with 95% reliability
in the case of both economics and accounting.

Significant gender differences were found in school
achievement in both economics and accounting at the end of
the second year of study. In both subjects, girls performed better
than boys (Table 2). This result corresponds with the results
shown in the students’ attitudes towards motivational factors,
whereby boys perceive the motivational intensity of factors
at a lower level than girls and, therefore, may have a looser
attitude towards their studies compared to girls. This may be
related to their poorer grades and the lesser amount of time
they devote to preparation for the subjects (Tables 2 and 3).
The researchers reject hypothesis H , with 95% reliability in
the case of economics and accounting.

Correlations between school achievement and
weekly preparation time (hypotheses 5-6)

In order to better portray the relationship between preparation
time and students’ school achievement in economic subjects,
a correlation analysis using Spearman’s correlation coefficient
rho was performed at the 5% significance level. The results are
illustrated in the correlation matrix (Table 5).

Girls SA2_ECO SA2_ACC Boys SA2_ECO SA2_AcCC
. rho 0.006 0.090 . rho 0.015 0.045
Time_ECO Time_ECO

- 0.906 0.077 - 0.841 0.551
. rho 0.007 0.147 . rho 0.023 -0.018
Time_ACC Time_ACC

- 0.892 0.003 - 0.760 0.808

Table 5: Spearman’s correlation coefficient for school achievement and weekly preparation time (hypothesis 5), 2018

The correlation analysis revealed a statistically significant
association between school achievement and preparation time in
the subject of accounting for girls (p = 0.003). For this group of
variables, the dependency ratio () was found tobe 0.147,1.e.,a 15%
direct dependence, indicating that girls with lower achievement
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spend more time on preparation for the subject of accounting.
However, the correlation is weak. This result corresponds with
the girls’ attitude towards motivational factors in accounting. It
has been shown that girls would be motivated by the teacher’s
ways of explanation that would help them understand the subject
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matter. At the same time, girls rated accounting teachers better than
economics teachers in terms of pedagogical competence. Other
correlations between variables were not statistically significant.
The researchers reject the hypothesis H, at 95% significance
level in the case of girls in the subject of accounting.

Furthermore, at the 5% significance level, Pearson’s correlation
coefficient r was used to determine the connections in school
achievement between economics, accounting, mathematics,
and mother tongue. The results are shown in the correlation
matrix (Table 6).

Girls Boys
SA2_ECO | SA2_Acc | sA2_MAT SA2_ECO | SA2_Acc | sA2_MAT
0.589 - 0.647 - -
SA2_ACC SA2_ACC
= <0.001 - - - <0.001 - -
0.505 0.591 0.638 0.620 -
SA2_MAT SA2_MAT
- <0.001 <0.001 - - <0.001 <0.001 -
0.488 0.451 0.356 0.407 0.411 0.338
SA2_MOT SA2_MOT
- <0.001 <0.001 <0.001 - <0.001 <0.001 <0.001

Table 6: Pearson’s correlation coefficient for school achievement among subjects (hypothesis 6), 2018

Correlations were found for both boys and girls for all
combination pairs of subjects (p < 0.001). The correlation
of school achievement between subjects is stronger for boys
than for girls. For girls, the strongest correlation is between
grades in accounting and mathematics (» = 0.591) and grades
in accounting and economics (» = 0.589). Significant gender
differences and higher intensity of motivation were found for
girls for factors that led to an understanding of the curriculum
due to the teacher’s helpful explanation. In accounting,
cognitive operations are based on mathematical laws and
the theory of logic. This may explain the less strong degree
of dependence of performance between these subjects. For
boys, the strongest correlations were found between grades in
accounting and economics (r = 0.647), grades in economics
and mathematics (» = 0.638), and grades in accounting and

mathematics (» = 0.620). The correlations are weaker for both
girls and boys when taking the mother tongue into account,
which is consistent with the fact that, cognitively, economic
subjects are more similar to mathematics. Hypothesis H_ is
rejected at 95% reliability for both boys and girls for all pairs
of subjects.

Correlation between attitudes towards motivational
factors and school achievement in economics and
accounting (hypothesis 7)

Pearson’s correlation coefficient r was used to determine, at
the 5% significance level, how educational achievement at
the end of the second year of study in the subjects of economics
and accounting is related to boys’ and girls’ attitudes towards
motivation in these subjects (Tables 7 and 8).

F1 F2 F3 F4 F5 F6 F7 F8 F9
SA2_ECO r -0.028 -0.149 -0.150 -0.106 -0.220 -0.084 -0.088 -0.071 0.015
Boys p 0.714 0.045 0.045 0.155 0.003 0.262 0.242 0.346 0.841
SA2_ECO r -0.108 0.101 0.100 -0.039 -0.165 -0.045 -0.175 -0.133 -0.147
Girls p 0.033 0.046 0.047 0.440 0.001 0.375 <0.001 0.008 0.004

Table 7: Pearson’s correlation coefficient for attitudes towards motivational factors and school achievement in economics (hypothesis 7), 2018

The correlation between learning outcomes and students’
perceptions of motivational factors in the subject of
economics shows a predominantly negative relationship
for significant correlations (Table 7). This means that, to
a greater extent, students with better school results (i.e.,
lower grades) assigned higher values to the motivational
factors to express the intensity of the motivational effect.
Gender differences are evident in the case of economics, as
girls have more significant correlations between variables
than boys, or they differ in direct or indirect dependence. It
should be noted that the strength of the positive or negative
dependence between the variables is weak.

In the case of boys, a negative correlation between school
achievement and factors F2, F3, and F5 was found at the 5%
significance level. This means that boys with better grades
have a positive attitude towards motivation when the teacher
explains the basic curriculum without deeper understanding,
which can result in a good grade. Such a tendency was
also shown in the case where the teacher only explained
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the textbook curriculum and in the case where he used
practical examples and the student had to suggest solutions
to problems. The strongest correlation was found for F5
(r=-0.220).

In the case of girls, both positive and negative relationships
between school achievement and perceived motivational
factors in the subject of economics were found at the 5%
significance level. A negative relationship was found
between school achievement and the following factors: F1,
F5, F7-F9. This means that girls with better achievement
have a positive attitude towards motivation in cases where
the teacher presents the curriculum in a way that the student
understands the relevance to real-life situations, uses real-life
examples, where the student suggests solutions to problems,
where the teacher discusses mistakes with the students,
where the teacher communicates more than facts and leads
the students to think critically. A positive relationship was
shown between learning outcomes and factors F2 and F3.
That is, girls with poorer school results (i.e., higher grades)
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have a positive attitude towards motivation when the teacher
explains the basic curriculum without deeper understanding
using the textbook, which can result in a good grade.

Amajor gender difference was identified in the subject of economics,
where factors F2 and F3 are motivating for girls with poorer school
results and, on the contrary, for boys with better results.

F1 F2 F3 F4 F5 F6 F7 F8 F9
SA2_ACC r -0.317 -0.103 -0.122 -0.233 -0.212 -0.217 -0.196 -0.212 -0.177
Boys p <0.001 0.167 0.102 0.002 0.004 0.003 0.009 0.004 0.018
SA2_ACC r -0.281 0.080 0.101 -0.152 -0.232 -0.109 -0.171 -0.272 -0.195
Girls p <0.001 0.112 0.045 0.003 <0.001 0.030 <0.001 <0.001 <0.001

Table 8: Pearson’s correlation coefficient for attitudes towards motivational factors and school achievement in accounting (hypothesis 7), 2018

Gender differences in the subject of accounting are to a lesser
extent than in the subject of economics. The correlation
between learning outcomes and students’ perception of
motivational factors again shows a negative relationship
between the variables except for factor F3 in the case of girls.
The degree of dependence of the variables is relatively weak.
In the case of boys, a negative correlation between school
achievement and factors F1, F4-F9 was found at the 5%
significance level. This means that boys with better grades
have a positive attitude towards motivation when the teacher
explains the practicality of the curriculum and uses simple
examples but gives space for questions and discussion, uses
practical examples; when the student has to suggest solutions to
problems, when he/she discusses mistakes with students, when
he/she communicates more than facts and leads students to think
critically. On the other hand, this relationship also applies to
the case where the teacher only assigns individual work tasks.
In the case of girls, a negative correlation between school
achievement and the perception of the same motivational
factors as boys was found at the 5% level of significance.
The level of the dependent variables is higher for boys. Positive
dependence between the variables was found in the case of F3
for girls. This means that positive attitudes towards motivation
in the case where the teacher only assigns individual work
tasks are more likely for girls with poorer grades. The main
gender difference in this tendency was found in the subject of
accounting (similar to the subject of economics).

The researchers reject the hypothesis H, , at 95% reliability for
both girls and boys for both subjects.

DISCUSSION

The study examined gender differences in school achievement
and attitudes of secondary school students towards motivation
in economic subjects. For the actual analysis, 572 valid
questionnaires were used. To understand the context better,
the variables were supplemented with additional data on
attitudes towards the teacher of the subject, on the time students
spend studying economic subjects, and on learning outcomes
in mathematics and mother tongue, which are essential for
the development of economic thinking and understanding
of information (OECD, 2014; Wiliam, 2011; Watts and
Zimmerman, 1978). The study based its research approach
on several similar studies that have described significant
gender differences not only in attitudes towards motivation
and school achievement, but also examined attitudes towards
teacher’s personality and correlations between variables
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(Alharbi et al., 2020; Berkova et al., 2018; Perelygina et al.,
2020). The researchers reject the null hypotheses 3, 4, 6,
and 7. The researchers reject the null hypotheses 1 and 5 for
the subject of accounting. They reject the null hypothesis 2 in
the case of the economics teacher’s expertise.

Gender differences in school achievement in
economic subjects

Significant gender differences were found in school
achievement in both economics and accounting. The results
showed that girls perform better than boys in both subjects
i.e., a similar relation exists in the economic subjects as has
been shown in other educational domains (Deary et al., 2007,
Voyer and Voyer, 2014; Eriksson et al., 2020; Coetzee et al.,
2020). The results are consistent with the research of Pintrich
and de Groot (1990), which points to several important factors
influencing learning outcomes. These include self-discipline,
which is also confirmed by Duckworth and Seligman (2006),
noting that girls perform better on average in these behavioral
skills. Other factors are confidence in one’s own performance
and fear of exams (Erdem-Keklik and Keklik, 2014), which is
higher for girls than for boys (Chmelarova et al., 2018). These
factors seem to be reflected in the result of this study, which
showed significant differences in the amount of preparation
time i.e., that girls spend more time per week studying both
subjects compared to boys. The reasons for these findings can
also be supported by other research. Boys, compared to girls,
are more likely to express aggressive behavior and display
more developmental difficulties and negative attitudes towards
learning (Lansford et al., 2012), suggesting that girls generally
adapt more easily to the school environment and have stronger
social responsibility (Giota and Bergh, 2021).

There was a direct relationship between school achievement
and preparation time in the case of accounting, » = 0.147 (girls
with lower achievement spend more time on the preparation
for accounting). This finding may shed a different light on
the assumption made in the previous paragraph, where girls’
more responsible approach to their studies was associated with
their better performance compared to boys. Anyway, for boys,
these relationships were not found at all in accounting, and in
the case of economics, the link between school achievement
and preparation time was not found for either girls or boys.
A different result in accounting can be illustrated by the study
of Fields et al. (2001), which discusses the theory of accounting
and the approaches underlying the discipline and relies more
on the theory of logic. The existence of significant gender

ERIES Journal
volume 17 issue 3



differences in subjects aimed at developing abstract-visual
thinking is also supported by Eriksson et al. (2020). This
may be the reason why a significant correlation was found in
the case of girls with poorer grades in that subject. The above
relationships were further explored through correlation
analysis of school achievement between economic subjects,
mathematics, and mother tongue. This idea is based on
the results of PISA (OECD 2010), which showed a relationship
between numeracy and financial literacy. Furthermore,
the idea is supported by research verifying the relationships
between language skills (especially reading comprehension)
and the development of critical thinking (Wiliam, 2011),
which is important for studying economics. This study found
correlations in the case of school achievement between
accounting, economics, mathematics, and mother tongue. Girls
perform better than boys in all the subjects studied, which is
consistent with the study of Marmeleira et al. (2020) in the case
of Mathematics and Foreign Language.

Gender differences in attitudes towards

motivation in economic subjects

Significant gender differences were found in attitudes towards
motivation in both subjects. Girls attributed a higher intensity of
motivation (or a lower intensity of demotivation) to the factors
assessed than boys. In the case of accounting, the significant
factors that elicited a greater motivational effect for girls than
boys included several modes of explanation — the applicability
of the curriculum to everyday situations, if the teacher guides
students to think critically about the topic and understand
the content, if the teacher communicates more than facts. In
this last factor, the same significant gender difference was also
found in the case of economics. The results of this study are
in line with relatively recent research (Bru et al., 2021) that
has shown that the choice of teaching methods and resources
has an impact on increasing girl’s activity and engagement in
the classroom. Specifically, it supports and assists in a better
understanding of the curriculum. What really motivates
girls in accounting is the teacher’s supportive approach. For
boys, activity in the classroom can be increased by a clearer
structure of learning activities. Significant gender differences
in attitudes towards motivation in accounting were also found
when the teacher let students work independently and only
corrected inconsistencies. Such a process was demotivating
for both girls and boys, but boys perceived it more negatively.
The results are consistent with evidence of the impact of
activating teaching methods on attitudes towards motivation
(Lebid and Shevchenko, 2020).

Significant differences were also found between girls and
boys in their perception of the teacher’s personality, which
was defined in this research by five pedagogical competencies
— expertise, clear explanation, empathy, trust, and ability to
motivate. A statistically significant gender difference was found
in the case of the expertise of the teacher of economic subjects,
with boys rating the teacher as more expert than girls. These
differences can again be explained by the nature of the two
subjects and the approaches underlying both disciplines (Watts
and Zimmerman, 1978). Girls may perceive the subject as
more difficult and may have more respect for it, which was
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reflected in their ratings of the teacher’s expertise and also in
their attitudes towards motivational factors. The personality
of the teacher plays an important role in the teaching process.
Also, the motivation of the students to study the subject depends
on the motivation of the teacher to perform the profession
(Perelygina et al., 2020).

A number of studies have found that school achievement
and motivation are related, with the teacher and the way they
prepare students for professional life being significant factors
(Chetty et al., 2014; Rivkin et al., 2005; Rockoff, 2004; Fung et
al., 2017). This study found that students’ school achievement
in economic subjects is significantly related to their attitudes
towards motivation and also to their learning outcomes in
cognitively related subjects such as mathematics and their
mother tongue. Boys and girls with better performance are
motivated by the teacher’s approaches that keep students’
attention during the lesson and lead to a deeper understanding
of the curriculum and its relevance to real-life situations.
This tendency was found in the subjects of economics and
accounting. Another interesting tendency is shown in both
subjects, which was demonstrated only in the case of girls
with poorer grades. This group has a positive attitude towards
motivation in the cases where the teacher explains the basic
curriculum using the textbook, which can result in a good
grade. In accounting lessons, this group is also motivated by
individual work.

CONCLUSION

Thestudy highlighted theimportance of studying the relationship
between school achievement and students’ attitudes towards
motivation in secondary economic education in the context of
gender. The limitation of this research is mainly in its focus
on students’ attitudes, i.e., their perceptions of motivation
factors in studying economic subjects. The selected motivation
factors focused on the attractiveness of the teacher’s delivery
of the lesson and the ways of holding students’ attention. Thus,
the examined motivation factors did not include all the attributes
of motivation. The research also focused on students’ attitudes
towards the teachers of economics and accounting. Again, it
was about students’ perception, and some teacher competences
were selected. The focus was on expertise, clear explanations,
empathy, trust, and the ability to motivate. In this context,
the research was not exhaustive, and leaves space for exploring
other pedagogical, psychological and didactic aspects related to
the links between student motivation, teacher’s personality and
school achievement. It would also be interesting to examine
school achievement in terms of students’ intellectual level and
real abilities, which also determine it greatly. Achievement
expressed in terms of summative assessment (grade) also does
not guarantee a complex assessment of school performance,
but is only one of its possible indicators.

The research results in this study broaden the theoretical
assumptions about students’ school achievement in the context
of gender in the area of secondary school economic education.
In line with the OECD study (2009), this type of research can
help teachers of economics and accounting to improve their
student performance. The study discovered several aspects
that teachers can use in their teaching practice to differentiate
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their approaches to students as well as their choice of teaching
and learning methods according to students’ gender, thus
motivating them better to become active learners of economics
and accounting, which should consequently lead to better
school achievement of boys and girls in these subjects. Besides
these practical implications, the study also contributes to
the theoretical understanding of gender differences and their
impact on relations between the approaches and teaching and
learning methods that teachers prefer and their students’ school
achievement (e.g., Bru et al., 2021; Lebid and Shevchenko,
2020) by implying how methods of teaching and learning can

be better adjusted to boys’ and girls’ learning styles and how
teachers’ behavior in class in suitably differentiated ways can
also help to motivate girls and boys better.
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APPENDIX

Motivational factors (Economics) Teacher competences (Accounting)
If item dropped If item dropped
| Cronbach’s a | Cronbach’s a
F1_ECO 0.477 C1_AcCC 0.853
F2_ECO 0.553 C2_ACC 0.838
F3_ECO 0.580 C3_AcCC 0.830
F4_ECO 0.454 C4_ACC 0.838
F5_ECO 0.453 C5_ACC 0.838
F6_ECO 0.521
F7_ECO 0.443 Preparation time for the subject
F8_ECO 0.460 If item dropped
F9_ECO 0.480 | cronbach’s a
T_ECO 0.638
Motivational factors (Accounting) T_ACC 0587
If item dropped T_MAT 0.701
| Cronbach’s a T_MOT 0.674
F1_ACC 0.568
F2_ACC 0.646 School success rate in the subjects
F3_ACC 0.675 If item dropped
F4_ACC 0.568 | cronbach’sa
F5_ACC 0.568 SA2_ECO 0.745
F6_ACC 0.644 SA2_ACC 0.735
F7_ACC 0.564 SA2_MAT 0.774
F8_ACC 0.579 SA2_MOT 0.820
F9_ACC 0.582
Teacher competences (Economics)
If item dropped
| Cronbach’s a
C1_ECO 0.821
C2_ECO 0.798
C3_ECO 0.799
C4_ECO 0.819
C5_ECO 0.817
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MOTIVATION AND BEHAVIORAL
ENGAGEMENT: THE MEDIATING ROLE
OF MATHEMATICS SELF-EFFICACY IN
PRIMARY EDUCATION

ABSTRACT

The primary objective of this study is to explore the interrelation between motivation, self-efficacy,
and behavioral engagement in primary school mathematics learning. This study also examines the
mediating role of self-efficacy in the relationship between motivation and behavioral engagement.
The research involved 660 fifth and sixth grade students in four schools in Surabaya, Indonesia. The
data collected was analyzed using structural equation modeling. The study revealed that motivation
is key to enhancing students’ self-efficacy and behavioral engagement during mathematics
learning. Additionally, self-efficacy was found to be linked with students’ behavioral engagement.
Furthermore, self-efficacy was identified as a mediator in the relationship between motivation
toward mathematics and behavioral engagement during mathematics learning. The study provides
valuable insights into these variables in the Indonesian context, particularly in elementary schools
for mathematics learning. The research also discusses the implications of the study for teaching
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Students’ behavioral engagement was explored in this study.

Motivation is positively associated with self-efficacy and behavioral engagement.
Self-efficacy mediated the association between behavioral engagement and motivation.
There is an indirect association between motivation and behavioral engagement.

INTRODUCTION

Over the past decade, there has been a growing recognition
of the importance of students’ behavioral engagement in
mathematics education. Behavioral engagement is a critical
factor that has been shown to affect students’ performance
in this subject. It refers to students’ active class participation
and practice sessions (Orji and Ogbuanya, 2022). Research
indicates that those who actively manage their learning and
engage in class achieve better results (Chong et al., 2018).
Self-determination theory (Ryan and Deci, 2000) suggests that
students’ motivation is crucial to their outcomes in mathematics
education. In other words, when students become motivated,
they actively participate in mathematics learning and are more
likely to achieve their goals (Jozsa et al., 2022; Welesilassie
and Nikolov, 2022).

Numerous studies in the literature have explored how
motivation and engagement are related. For example, Orji

ERIES Journal
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and Ogbuanya’s (2022) study in Nigeria found that students
with high motivation were more likely to be engaged in their
tasks because positive emotions encouraged them during
the activity. Similarly, Flunger et al. (2022) discovered that
in Germany, students invested greater effort in mathematics
lessons when their interest was stimulated due to their high
motivation. Additionally, research has suggested that students’
behavioral engagement in mathematics learning is closely
linked with their self-efficacy. According to self-efficacy
theory (Bandura, 1997), those with high confidence and
self-judgment about their abilities tend to put greater effort
into academic learning and achieve their goals. Conversely,
students without self-efficacy have a higher risk of negatively
perceiving mathematics (Damrongpanit, 2019). Durksen et al.
(2016) recommended that self-efficacy or mathematics agency
is crucial in promoting positive motivation and behavioral
engagement during mathematics learning.
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Previous studies (Durksen et al., 2016; Flunger et al., 2022; Orji
and Ogbuanya, 2022) have shed light on the close relationship
between students’ behavioral engagement, motivation, and
self-efficacy in the context of education. However, there is
still a gap in understanding the stability of this relationship in
the Indonesian context and the mediating role of self-efficacy
in the association between motivation and engagement in
mathematics learning. To address this gap, our study aims to
provide insights into the interplay among students’ motivation,
self-efficacy, and behavioral engagement during mathematics
learning, focusing on primary education. Additionally, we will
consider relevant demographic factors, such as age, gender, and
grade, to better understand their potential impact on students’
outcomes.

THEORETICAL FRAMEWORK

Motivation and Behavioral Engagement

Intrinsic motivation is a psychological process that stimulates
anindividual’s interest in solving a specific problem or engaging
in a particular activity based on their autonomy and competency
(Latorre-Cosculluela et al., 2022). It signifies that an activity’s
performance is driven by self-satisfaction rather than external
factors (Guay et al., 2010). When students possess high levels
of intrinsic motivation, they are likely to learn mathematics
with more autonomy. Researchers have observed that students
become intrinsically motivated when they develop a fondness
or positive sentiments towards an object (Cho and Perry,
2012). On the other hand, engagement refers to the degree
of participation and involvement of students in educational
practices (Durksen et al., 2017; Chiu, 2022). Literature review
showed different types of academic engagement, such as
emotional engagement, behavioral engagement, and cognitive
engagement (Fredricks, Blumenfeld and Paris, 2004). Using
different points of view, Skinner, Kindermann, and Furrer (2009)
argued that engagement may consist of emotional engagement,
behavioral engagement, and disaffected behavioral and
emotional engagement. In the present study, we emphasized
behavioral engagement, which many researchers agree on.
Behavioral engagement refers to students’ participation and
involvement during academic activities (Skilling, Bobis and
Martin, 2021).

Behavioral engagement plays a crucial role in students’
academic outcomes in mathematics classrooms (Chiu, 2022).
However, the factors that drive behavioral engagement are still
being studied. Previous research has shown that behavioral
engagement is closely linked to a student’s motivation. When
students feel motivated, they are more likely to participate
actively in mathematics learning, such as solving problems,
sharing their ideas, and participating in group discussions. Chiu
(2022) suggested that when students feel more competent and
autonomous, they become more engaged in learning. Durksen
et al. (2017) reported that a student’s motivation drives their
behavioral engagement during mathematics learning, leading
to an increase in interactions between students and teachers.
Similarly, Xia et al. (2022) found that the level of students’
motivation was positively correlated with their engagement in
mathematics learning. However, there is a lack of empirical
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investigation into this relationship for primary education in
Indonesia. There is a shortage of information on the extent
to which students’ motivation towards mathematics and
their behavioral engagement are associated, especially
in the Indonesian context. Therefore, our study aimed
to investigate students’ motivation and behavior during
mathematics learning in primary education in Indonesia. Based
on previous research, we hypothesized a positive association
between motivation and engagement in mathematics learning
among primary education students.

The Role of Self-efficacy in
Engagements

Most of the previous study-defined self-efficacy definitions
refer to Bandura’s (1997) work, which described self-efficacy
as individual judgments’ of their performance to organize and
execute a course of action on academic tasks to achieve success
(Chao, Mclnerney and Bai, 2019). Students’ self-efficacy are
the individuals’ convictions and expectations of what they can
accomplish in certain situations (Xie, Yang and Xiao, 2022).
There are a variety of constructs to measure personal beliefs
depending on the purpose of the research.

The role of self-efficacy cannot be overstated in academic
settings. These beliefs determine students’ approach,
perseverance, and effort when encountering obstacles (F.
Pajares, 2003; Xie et al., 2022). Studies reveal that students
with strong self-efficacy perform better and are more motivated
(Usher and Pajares, 2009; Chong et al., 2018; Gao, 2020;
Trautner and Schwinger, 2020). This is because their personal
convictions enable them to maintain their efforts and persist
in challenging situations. Additionally, students’ level of self-
confidence can even fuel their interest in mathematics (Jiang et
al., 2022). When students believe in themselves, they are more
likely to engage actively in class and put in the necessary effort
and energy.

Previous studies (Archambault, Janosz, and Chouinard, 2012;
Kareem, Thomas and Nandini, 2022; Orji and Ogbuanya,
2022) established a correlation between mathematical beliefs
and engagement behavior. Metallidou and Vlachou (2007)
have found that individuals with strong self-efficacy are better
at regulating their cognitive engagement during mathematics
learning. Additionally, Skaalvik et al. (2015) observed that self-
efficacy was linked to students’ intrinsic motivation and effort,
which led to help-seeking behavior when faced with difficulties.
Kareem et al. (2022) have investigated the relationship between
self-efficacy, teacher and student attitudes, and engagement in
mathematics learning. Similarly, Orji and Ogbuanya (2022)
discovered that students with high self-efficacy were more
involved in learning activities. However, there is a lack of
research on the role of self-efficacy in students’ engagement,
especially in primary education. Therefore, our research aims
to explore the relationship between self-efficacy and students’
engagement in mathematics learning.

Behavioral

Self-efficacy as a Mediator Between Motivation
and Behavioral Engagement

According to previous research studies, students’ level of
self-efficacy has a direct relationship with their motivation
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(Chang et al., 2014) and engagement (Metallidou and Vlachou,
2007; Archambault, Janosz and Chouinard, 2012; Orji and
Ogbuanya, 2022) during math learning. When students believe
they possess a high proficiency in mathematics, they are more
engaged in regulating their learning strategies (Metallidou
and Vlachou, 2007). Correspondingly, Walker et al. (2006)
suggested that self-efficacy predicts students’ engagement. Y.
Jiang and Zhang (2023) also found that self-efficacy positively
correlates with behavioral engagement in mathematics.
Moreover, students’ beliefs concerning their ability in math,
which include their beliefs about problem-solving in math,
self-regulated learning, and ability during math learning, are
closely linked to their motivation (Walker, Greene and Mansell,
2006; Voica, Singer and Stan, 2020; Orji and Ogbuanya, 2022).
For instance, Skaalvik et al. (2015) reported that students’
beliefs about their ability in math are closely related to their
intrinsic desire for math. When students derive pleasure from
working with mathematics, their beliefs about their ability to
solve problems in math increase. Orji and Ogbuanya (2022)
also suggested that individuals with good motivation hold high
self-efficacy. On the other hand, low motivation levels have
been associated with low judgment levels of individuals’ math
learning ability (Habok et al., 2020). However, prior studies did
not identify the mediation of self-efficacy for the relationship
between motivation and behavioral engagement in math
learning, particularly in primary education. Given that self-
efficacy enhances students’ engagement in math learning and
is correlated with motivation, this study assumes that self-
efficacy could mediate the relationship between attitude and
intrinsic motivation during math learning.

Gender and Grade

In the literature reviews, demographic data such as gender and
grade level were analyzed in relation to students’ academic
performance outcomes. Some studies found that gender and
grade level could influence these outcomes (Hidayatullah and
Csikos, 2023b, 2023a). For example, Skaalvik and Skaalvik
(2013) discovered that motivation and effort were correlated
differently depending on gender and grade level. Additionally,
Li (2019) observed that female students displayed more
strategic self-regulated learning compared to male students.
Similarly, Hidayatullah and Csikos (2023c) determined that
the association between cognitive and non-cognitive factors,
including motivation, beliefs, and achievement, varied

according to grade level. The authors noted that the path
coefficient between motivation and achievement was stronger
in sixth and fifth grades. Later, Hidayatullah and Csikos (2023b)
found that students differ in mathematical beliefs according to
their gender and level of study. Accordingly, this study aims to
investigate the consistency of the structural relationship among
motivation, self-efficacy, and behavioral engagement during
mathematics learning.

Present Study

This research focuses on investigating the mediating role
of self-efficacy in the association between motivation and
engagement in mathematics learning. As the researcher
discussed earlier, although several previous studies have
investigated the link between motivation and engagement
(Metallidou and Vlachou, 2007; Kareem, Thomas and
Nandini, 2022; Orji and Ogbuanya, 2022), the empirical
research on the relationship between the two in mathematics
learning, especially for primary education are scarce. In
reality, students from developing countries like Indonesia
suffer from mathematics scores (Chen et al., 2018) and scary
of mathematics learning. Surabaya is one of the urban areas
in Indonesia, and most of the students in this area come
from middle-class families. The schools mostly have been
supported by the internet and computers for education.

Furthermore, some empirical investigations also showed
the connection between motivation and self-efficacy (Chang
etal., 2014; Jiang et al., 2014; Skaalvik, Federici, and Klassen,
2015; Jiang and Zhang, 2023); the intermediation relations
among the variables mentioned above have hardly been studied.
Whether or not self-efficacy mediated the relationship between
motivation and engagement during mathematics learning is
still unexplored. Therefore, our study proposed the model
association among the variables above. Our hypotheses below
guide our investigation. Figure 1 depicts our model hypothesis:

1. Motivation is expected to be positively associated
with behavioral engagement and self-efficacy toward
mathematics.

2. Self-efficacy toward mathematics is expected to mediate
the relationship between motivation and behavioral
engagement.

3. The association between motivation, behavioral
engagement, and self-efficacy differs according to grade
and gender preferences.

MO

Figure 1: Hypothesis structural model of the relationship between attitude (ATM), self-efficacy (SFM), and intrinsic motivation (IMT)

toward mathematics
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METHODS

Participants

This cross-sectional study occurred in Surabaya,
the capital city of East Java Province, Indonesia, in the first
semester of 2022. Surabaya is an urban city in Indonesia,
where students in the schools are from different socio-
economic statuses. Six hundred sixty students (336 = boys,

324 = girls) from four schools participated in the present
study. Three hundred and fifty students were from fifth
grade, and three hundred and ten were from sixth grade.
Students in these schools are of a variety of social and
economic backgrounds. Participants ranged from 9-12
years old, with a mean age of 10.73 (SD = 0.70). Table 1
summarizes our demography’s participants.

Characteristic Full sample Percentage
Gender
Boys 336 50.9%
Girls 324 49.1%
Grade
Fifth 350 53%
Sixth 310 47%
Age
9 years 1.4%
10 years 244 37 %
11 years 317 48 %
12 years 13.6 %
Table 1: the sample structure
Instruments Data Analysis

In the present study, our study asked students to complete 28-item
questionnaires for attitude, intrinsic motivation, self-efficacy
about mathematics, and three items about their background
(e.g., gender, grade, and age). All of these questionnaires were
administered using the paper pencil-based test.

Motivation toward mathematics. Five items were adapted
from the Academic Self-Regulation Questionnaire. The
English version was adapted by Rubach and Bonanati (2021).
This questionnaire related to the questions about students’
enjoyment of mathematics lessons. For instance, “I learn
mathematics because mathematics is fun for me” and “I learn
mathematics because I want to know new things.” The items
of this questionnaire were rated using a five-point Likert scale
(1 = strongly disagree to 5 = Strongly agree).

Self-efficacy. In the present study, we adapted six-item self-
efficacy in mathematics from the academic efficacy scale
(Dorman and Adams, 2004) teacher support, investigation,
task orientation, cooperation, equity, involvement, personal
relevance, shared control, student negotiation. This scale has
been used to measure the extent to which students’ beliefs
about their capability in mathematics learning. For example:
“I’'m certain that I can master the skills taught in math this
year ” and “Even if the math is hard, I can learn it.” These
questionnaires were rated using a five-point Likert scale of 1-5
(1 = strongly disagree to 5 = strongly agree).

Behavioral Engagement. In the present study, five items
of behavioral engagement were adapted from the students’
engagement questionnaire (Kong, Wong and Lam, 2003). For
instance, “I always take part in mathematics discussion in class”
and “I concentrate when my teacher explains mathematics
concepts.” These items were rated using a five-point Likert
scale (1 = strongly disagree to 5 = strongly agree). The validity
of the behavioral engagement instrument was confirmed by
performing a confirmatory factor analysis.
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In the present study, SPSS and Mplus 8 versions were performed
to analyze the data. There are three steps to analyze the data. Two
of them involved structural equation modeling analysis. In the first
step, confirmatory factor analysis (CFA) was performed to confirm
the validity of each questionnaire. Following this step, Cronbach’s
alpha was used to confirm the reliability of the questionnaire. In
the second step, descriptive statistical analysis was used to explain
the mean result of each variable as well as their correlations. In
the third step, full structural equation modeling (SEM) analysis
was performed to identify the association among variables
and the mediation of self-efficacy for the relationship between
motivation and engagement. Following this step, structural
equation modeling was also performed to analyze the mediation
of each type of self-efficacy about math (mathematics self-
efficacy, problem-solving self-efficacy, and self-efficacy for self-
regulated learning) for the relationship between motivation and
engagement. During the model analysis, students’ gender, age,
and grade were included as variable controls.

Several parameters were used to gain the fit model. Maximum
likelihood was used as a parameter estimate, and an absolute
value loading factor of .40. Five good fit indices were used to
measure the quality of the model: Tucker-Lewis’s index (TLI) and
comparative fit index (CFI), Chi-square, the Root Mean Square
Error of Approximation (RMSEA), and Standardized Root
Mean Squared Residual (SRMR). According to Hu & Bentler
(1999), the value of CFI and TLI should be close to or greater
than .90, SRMR value less than .08 (Hu and Bentler, 1999), and
RMSEA value less than or equal to .10 (MacCallum, Browne
and Sugawara, 1996; Hooper, Coughlan and Mullen, 2008). Chi-
square statistics are reported (Hooper, Coughlan and Mullen,
2008) to assess a model fit. We evaluated the convergent data by
calculating the average variance extracted (AVE). The coefficient
value for AVE should be > 0.5. The discriminant validity was
evaluated using the Forner Larcker criterion, where the root of
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AVE should be greater than the correlation among latent variables
constructs (Hair et al., 2019b).

Procedure

In the first step, the instruments were translated into Indonesian.
Three experts and two mathematics teachers reviewed
the items questionnaire before the researcher administered it.
Each school principal was contacted, and a letter of permission
was sent to the schools about the research. Then, 28 classes
were randomly selected from six primary schools in Surabaya.
Finally, 851 students participated in the present study. Data
were gathered using paper-pencil tests.

RESULTS

Descriptive Statistic

Table 2 describes the descriptive statistics, internal reliability,
and correlation of the latent variables. Most latent variables
have good reliability according to the coefficient value of
Cronbach alpha (range from 0.43-0.81) and internal reliability
(range from.70-.84). Table 2 indicated that students have high
motivation, high behavioral engagements, and moderate self-
efficacy in mathematics learning according to the main result,
ranging from 3.61-3.97 on a 5-point Likert scale. The skewness
ranges from -.34 to -.65, and kurtosis ranges from.21 to.73,
indicating the data was distributed normally (Kline, 2005).

Variables M SD alpha | Skewness | Kurtosis
1. Motivation 3.96 71 .84 -.58 .50
2. Self-efficacy 3.61 74 .81 -.34 21
3. Behavioral engagement 3.95 .67 .70 -.65 .73

Table 2: Descriptive statistics and correlation of each variable

Convergent Validity and Discriminant Validity

Confirmatory factor analysis was performed to confirm
the construct validity of the questionnaire. With maximum
likelihood parameter estimate, our instruments gained the
good fit model, y* (df = 100) = 385.29, p < .001, CFI = .93,
TLI = .91, RMSEA = .06, SRMR = .04. Table 3 shows
the convergent validity of the questionnaire. For the indicators
reliability, loading factors > .70 are suggested and loading
factors > .40 are acceptable (H, 2006; Kwong-Kay Wong,
2013). The result showed that the factors loading ranges from

.35 to .81. The composite reliability (CR) for motivation,
behavioral engagement, and self-efficacy was good, .84, .70,
and .81, respectively. As suggested by Hair et al. (2019a),
the composite reliability (CR) cut-off value should be higher
than .70. Although the result shows that only the motivation
construct obtained score of AVE was higher than .50, the score
value of CR for self-efficacy and behavioral engagement was
around .70, indicated that the indicators consistently measuring
the latent variables. In other words, our items were internally
consistent or convergent (Hair et al., 2019b).

Latent variables Items Loading factor AVE (ol
Motivation .52 .84
M1 0.72
M2 0.78
M3 0.81
M4 0.69
M5 0.59
Behavioral engagement .33 .70
EG1 0.68
EG2 0.68
EG3 0.43
EG4 0.51
EG5 0.52
Self-Efficacy .43 .81
SE1 0.70
SE2 0.68
SE3 0.75
SE4 0.67
SE5 0.57
SE6 0.51

Note. CR = composite reliability, AVE = average variance extracted

Table 3: Convergent validity and reliability of the construct

Furthermore, we evaluated the discriminant validity of the latent
variables.by comparing the AVE score and the correlation between
factors. Forell and Larcker (1981) suggested that the root of AVE should
be higher than the correlation between factors, indicating discriminant
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validity. The result showed that the correlation among the latent
variables was weaker than the root AVE (see Table 4). Therefore,
the structural equation modelling evaluation can be employed to
evaluate the structural relationship among the aforementioned variables.
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Variables
4. Motivation

1 2 3

5. Self-efficacy

6. Behavioral engagement

(.72)
59%*  (.66)
J0**  53%*  (57)

Note: *significant at the level.05 (p <.05), ** significant at the level 001 (p <.001). Diagonal data are the root of the average variance extracted.

Table 4: Discriminant validity

SEM Evaluation

Our hypothesis proposed self-efficacy to mediate the relationship
betweenattitudeandintrinsicmotivation. However, inthefirststep,
we evaluated the normality data. We accept the criteria skewness
+/- 3, and kurtosis +/ 8 can be considered as normal distribution
(Kline, 2005). The Skewness and Kurtosis data indicated that
our data was normal. Then, we performed structural equation
modeling. Our model was not ideal, y* (df = 101) = 436.53,
p <.001, CFI = 91, TLI = .89, RMSEA = .07, SRMR = .05.

We modified it to find the fit model (See figure 2) »* (df = 100)
=385.29, p <.001, CFI1=.93, TLI = .91, RMSEA = .06, SRMR
= .04. The model suggested that motivation was positively
associated with behavioral engagement (8 = .79, p <.001) and
self-efficacy about mathematics (8 = .70, p <.001). Self-efficacy
was positively related to behavioral engagement (f = .19,
p < .001). In comparison, the indirect effect of motivation on
behavioral engagement through self-efficacy was weaker than
the direct effect (= .13, p <.001).

ml
egl \
33
m2 \.72 ,60/ eg?
.77& 59
m3 81— 1.00{ MO 79 EG B e
69 Sl
/ 70 19 \
md 59 53 egd
ms egd
”.68 /75 67 .57<‘\‘
sel se2 ‘ se3 sed sed seb

Figure 2: the mediation of self-efficacy (SB) with standardized coefficient

We further examined the association and the intermediation
between latent variables by performing a bootstrapping approach.
We calculated the direct association among these variables with
a 95% confidence interval through bootstrapping 5,000 samples.
The association between motivation and behavioral engagement
was .79 (95% CI = [.66, .94]). Motivation was also positively

associated with self-efficacy .75 (95% CI=[.54, .88]). Self-efficacy
was directly associated with behavioral engagement .16 (95%
CI=[.03, .28]). Self-efficacy positively mediated the relationship
between motivation and behavioral engagement .13
(95% CI=[.03, .23]). Table 5 summarizes the bootstrapping result
for the relationship among these variables.

Standardized Bootstrapping 95% ClI

Estimate Lower Limit

| Upper limit

Direct effect .79 .66 .94
Motivation - Behavioral engagement .70 .54 .88
Motivation - Self-efficacy .75 .64 .87
Self-efficacy - Behavioral engagement .16 .03 .28
Indirect effect

Motivation = Self-efficacy - Behavioral engagement 13 .03 .23

Table 5: Total, direct, and indirect effects
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Furthermore, we performed the multigroup analysis to evaluate
whether or not the association and the intermediation between
these variables are stable across gender and grade-level studies.
We found the fit model for the association among these variables
in different in terms of grade level, y* (df = 224) = 570.71,
p <.001, CFI = 91, TLI = .91, RMSEA = .06, SRMR = .05.
Motivation positively associated with behavioral engagement
in grade 5 and grade 6, the path regression was (f = .74,
p <.001) and (f = .64, p <.001), respectively. Self-efficacy is
positively associated with behavioral engagement in grade 5
(= .14, p = .02) and grade 6 (f = .17, p = .03). Self-efficacy
has positively mediated the relationship between motivation
and behavioral engagement in both grade 5 and grade 6,
B=.12,p=.02)and (f=.17, p = .03), respectively.

With respect to the association between motivation,
behavioral engagement, and self-efficacy based on gender,
the structural equation modeling consistently fit across
gender y? (df = 224) =246.78, p < .001, CFI = 91, TLI = 91,
RMSEA = .06, SRMR =.06. The differences between boys and
girls in term of association between variables mentioned above
have been identified. The direct association between motivation
associated with behavioral engagement was stronger for boys
(B = .87, p <.001) than for girls’ students (f = .69, p < .001).
In comparison, the direct association between self-efficacy
and behavioral engagement was significant for girls (f = .27,
p = .01) but not for boys (f = .12, p = .11). At the same time,
the mediating role of self-efficacy in the relationship between
motivation and behavioral engagement was only significant for
girls = .20, p = .01) but not for boys (= .09, p =.10).

DISCUSSION

The main focus of this study was to investigate the structural
model that describes the association between motivation, self-
efficacy, and behavioral engagement in mathematics learning.
Overall, the association and the mediation among the variables
mentioned above were significant. This study contributed to
the unpacking relationship among motivation, self-efficacy,
and behavioral engagements for primary education in
the Indonesian context.

Our study found that motivation was directly associated
with self-efficacy and behavioral engagements. This finding
supports hypothesis 1. What we found in the present study is
consistent with the prior research (Chiu, 2022; Durksen et al.,
2017), which suggested that the level of students’ motivation
would produce their involvement and active participation
during mathematics learning. According to self-determination
theory, students’ motivation is the result of autonomy,
relatedness, and competence support, which the teachers
provide (Deci and Ryan, 2008; Chiu, 2022). When students
became motivated, they were more willing to participate
actively in mathematics learning. Our finding also showed that
motivation was associated with self-efficacy in mathematics
learning. This finding aligns with Skaalvik et al. (2015)
and Hidayatullah and Csikos (2023), who found a positive
association between the two in mathematics learning. Orji
and Ogbuanya (2022) argued that those with good motivation
tend to have more confidence in judging their ability during
mathematics learning. On the contrary, when students have
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less motivation, their beliefs about their capabilities decrease
(Habok et al., 2020).

Our study also revealed that self-efficacy in mathematics
learning positively mediated the association between
motivation toward mathematics and behavioral engagement
during mathematics learning. This finding supported
the second hypothesis. Our finding is also consistent with
Orji and Ogbuanya (2022) and Skaalvik et al. (2015), who
suggested that beliefs in mathematics learning have been
found to be the result of motivation. When students have good
motivation, their beliefs also increase (Usher and Pajares,
2009; Chong et al., 2018; Gao, 2020; Trautner and Schwinger,
2020) and, in turn, promotes students’ behavioral engagement
during mathematics learning (Metallidou and Vlachou, 2007;
Archambault, Janosz and Chouinard, 2012). According to
social cognitive theory (Bandura, 2001), when students hold
strong beliefs about their capability, they put much effort into
being active and involved in academic learning. Therefore,
prompt students’ active participation during mathematics
learning cannot be separated from motivation and self-efficacy.
Surprisingly, our study also revealed that the model relationship
between motivation, self-efficacy, and behavioral engagement
during mathematics learning was stable based on grade
differences. This finding is in line with the previous studies
(Hidayatullah & Csikos, 2023; Skaalvik and Skaalvik, 2013),
which find the weight of association among latent variables
tends to vary based on the gender and grade level study. This
study revealed the same result as the study by Suherman and
Vidakovich (2024), which found a variety of weight associations
between attitude and mathematics achievement in the SEM
evaluation. In this study, the direct association of motivation
on self-efficacy and behavioral engagement in mathematics
learning was positive in grades 5 and grade 6. The direct
association between motivation and behavioral engagement
was stronger in grade five. At the same time, the mediation of
self-efficacy for the relations between motivation and behavioral
engagement was stronger in grade six. Our interpretation for
this stage is that students’ motivation towards mathematics in
grade six decreased. Therefore, to promote their behavioral
engagement, they also need the motivation to increase their self-
efficacy in mathematics learning. However, a further empirical
study is necessary to clarify this speculation for future research.
The data also showed that the model was stable for boys’
and girls’ students. The differences in the weight association
between motivation, self-efficacy, and behavioral engagement
have been identified. This study revealed the same result as
Skaalvik and Skaalvik (2013), who found significant differences
in the association between the effect and motivational
aspects in primary education. In the current study, the direct
association between self-efficacy and behavioral engagement
was significant only for girls, not for boys. Consequently,
the mediating role of self-efficacy for the relationship between
motivation and engagement was significant only for girls. This
finding contradicts Oppermann, Brunner and Anders (2019),
who suggested that the association between engagement and
self-efficacy was stronger for male students. It can be interpreted
that girls might be more inclined to internalize their desire for
mathematics and develop a stronger self-judgment about their
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ability, generating a stronger association between motivation,
self-efficacy, and behavioral engagement than boys’ students.
However, an additional study is needed to confirm this finding.
Our study revealed that motivation and self-efficacy were
directly associated with students’ behavioral engagement
during mathematics learning. However, the effect of motivation
was stronger than self-efficacy on behavioral engagements.
Self-efficacy also serves as a mediator for the relationship
between motivation and behavioral engagements. In other
words, when students become motivated to study mathematics,
their confidence in their capability to overcome any obstacle in
mathematics learning also increases, in turn promoting their
involvement during mathematics learning.

LIMITATIONS AND FUTURE RESEARCH

Although this study provided a wealth of data and information,
several limitations should be noted. First, the research was
a cross-sectional study with the survey, which cannot be stated
as a causal relationship between motivation, self-efficacy, and
behavioral engagement. Second, this study only measures
the mediating role of self-efficacy, and there may be a bi-direction
of the relationship among the variables mentioned above.
Therefore, a longitudinal study is needed for future research to
confirm the causal relationship among these variables. Third, this
study emphasized the structural model of non-cognitive factors
without investigating the implication for students’ achievement
and cognitive engagement during mathematics learning. Fourth,
in the present study, the data was gathered using self-report, which
leaves much space to be improved. In future research, a deep
interview is important to strengthen the results of the self-report.
This study also investigated the stability of the model based on
grade and gender differences. However, there was no conclusion
to confirm the differences between the groups. Future research
is necessary to clarify why there are differences in the structural
relationship among variables mentioned above based on gender
and grade differences in the form of a longitudinal study.

CONCLUSION AND IMPLICATION

To summarize, this study’s finding showed that motivation
and self-efficacy in mathematics learning positively predict
students’ behavioral engagement. Also, this study revealed that
self-efficacy in mathematics learning mediates the relationship
between motivation toward mathematics and behavioral
engagement in mathematics learning. The findings of this
study provide theoretical contributions. This study provided
empirical evidence of the relationship between motivation,
self-efficacy, and behavioral engagement. The more motivated
students to study mathematics, their self-efficacy to study math
increased, and they were more likely to participate actively in
mathematics, such as always taking part in mathematics group
discussions. However, the differences in the association between
self-efficacy, motivation, and behavioral engagement by gender
in mathematics lessons may encourage the discussion of
the relevance of motivation and self-efficacy theory.

These findings have implications for teaching practices. Since
the finding of this study told us that motivation and self-
efficacy are key factors in promoting students’ behavioral
engagements, this finding enlightened us that mathematics
educators should set the math class to shape students’ positive
motivation because the positive motivation will elevate self-
judgment about the capability to discuss in group work, to solve
the mathematical task, and to regulate mathematics learning, then
facilitate students’ behavioral engagements. Grouping students
in mathematics group work may also promote their motivation
and beliefs about their mathematics learning ability. Providing
autonomy support and encouraging students to be more
connected with others, such as their peers in the classroom, will
strengthen their motivation toward mathematics. Persuading and
appreciating students’ work also increases students’ motivation
and beliefs to do well in mathematics learning.
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NAVIGATING THE COLLEGE
STUDENTS" ADVERSITIES: THE ROLE
OF ACADEMIC BUOYANCY AND
MOTIVATION ON LEARNING
ACHIEVEMENT

ABSTRACT

Understanding the predictor of learning achievement among college students is crucial to
adopting the appropriate learning strategy. Academic buoyancy is one of the predictors of learning
achievement, playing a vital role in helping students navigate academic setbacks and adversities.
However, the previous studies failed to reveal a robust link between the two variables. Therefore, this
study aims to explain the nexus between academic buoyancy and students’ learning achievement
more clearly by introducing the mediating variable, motivational constructs, which include self-
efficacy, persistence, and anxiety. This study involved 493 college students in Indonesia. Structural
equation modeling (SEM) was utilized to examine the research hypotheses. The results show that
academic buoyancy directly affects learning achievement. Furthermore, motivational constructs
(self-efficacy, persistence, and anxiety) significantly mediate the relationship between academic
buoyancy and learning achievement. This study contributes to the literature by explaining how
academic buoyancy affects learning achievement through motivational constructs as a mediating
variable. Furthermore, the university must promote students’ academic buoyancy and motivational
constructs by providing counseling services and encouraging students to recognize and address
the adversities during lecture activities.
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Academic buoyancy plays a pivotal role in navigating setbacks and adversities among college students.

Academic buoyancy positively predicts students’ learning achievement.

Motivational constructs (self-efficacy, persistence, and anxiety) comprehensively elucidate the role of academic buoyancy
on learning achievement.
The university must take into account the promotion of students” academic buoyancy and motivational constructs by
providing counseling services.

INTRODUCTION

Learning achievement is seen as an important indicator of
success in a wide range of areas, such as job satisfaction after
employment (Choi, 2018), job performance (Dogaru and
Popescu, 2021; Dyer, 1987; Wise, 1975), and career maturity
(Bae, 2017; Bae, 2022). Accordingly, most scholars exploring
the key predictor of learning achievement, e.g., the teaching
and learning strategy (Grenlien et al., 2021; Tong et al., 2022;
Yiin and Chern, 2023), teaching quality (Alp Christ et al.,
2022; Sanfo and Malgoubri, 2023), cognitive ability (Cadoret
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et al., 2018; Demetriou et al., 2019; Pluck et al., 2020), prior
knowledge (Bosch et al., 2021; Kéller, 2012; Schneider and
Preckel, 2017), and socio-economic status (Hopfenbeck et al.,
2018; Marks and O’Connell, 2023). Besides, social-emotional
development is another factor beyond the facia prima that
affects learning achievement (Corcoran et al., 2018; Durlak et
al., 2011; Liu et al., 2022).

Social-emotional development is becoming popular due to
its role in helping students navigate challenges during daily
school activities (Durlak et al., 2011; Martin and Marsh, 2020).
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Academic buoyancy is part of social-emotional development.
Academic buoyancy refers to the student’s ability to successfully
deal with minor adversities and setbacks during everyday school
activities, such as receiving poor grades, negative feedback,
exam pressure, competing deadlines, and declining motivation
(Martin and Marsh, 2020; Putwain and Wood, 2023). Academic
buoyancy helps students as the front-line protection against minor
academic adversities. Furthermore, academic buoyancy prevents
minor adversities from becoming major, such as school refusal
and chronic underachievement (Putwain et al., 2020; Putwain
and Wood, 2023). Therefore, academic buoyancy is an important
factor affecting students learning achievement.

The previous studies revealed that students’ ability to be buoyant
in facing academic adversities and setbacks affects learning
achievement directly (Granziera et al., 2022; Yu et al., 2019).
Although the relationship between academic buoyancy and
students’ learning achievement is significant, the effect sizes were
relatively small (rs = 0.07 to 0.19) (Datu and Yang, 2021; Fong
and Kim, 2021; Lei et al., 2022) and failed to reveal a robust link
between the two variables. At the same time, academic buoyancy
is closely related to motivational and emotional outcomes (Yu et
al., 2019). Accordingly, the current study includes the motivational
and emotional aspects as a mediating variable to determine
the possible linking mechanism between academic buoyancy
and learning achievement. More precisely, we examined
the relationship between academic buoyancy and learning
achievement via an indirect mechanism. Therefore, the current
study tries to comprehensively advance the understanding of how
academic buoyancy affects students’ learning achievement.

This study provides three main contributions. First, this study tries
to explain more comprehensively how academic buoyancy affects
students’ learning achievement by including motivational and
emotional aspects as mediating variables in the research model.
Second, the study of academic buoyancy has been highlighted
in various countries such as Australia (Bostwick et al., 2022),
the United Kingdom (Putwain and Wood, 2023), Finland (af Ursin
etal.,2021; Hirvonenetal.,2020), USA (Fong and Kim, 2021), and
China (Yu et al., 2019). However, the study of academic buoyancy
among Indonesian college students has received less attention
from scholars. Therefore, the current study provides Indonesian
university administrators and lecturers a basic understanding of
the other predictors of learning achievement beyond the popular
predictor (e.g., teaching and learning strategy, cognitive ability,
and prior knowledge). Last, the current study will contribute
to the existing body of literature, especially on how academic
buoyancy affects learning achievement among college students.

THEORETICAL FRAMEWORK

Academic Buoyancy and Learning Achievement

Academic buoyancy is conceptualized as students’ ability to
successfully deal with minor adversities and setbacks during
everyday school activities, such as receiving poor grades or
negative feedback, exam pressure, competing deadlines, and
declining motivation (Martin and Marsh, 2020; Putwain and
Wood, 2023). Academic buoyancy also refers to the student’s
ability to show adaptive responses when facing challenges
and adversity posed by routine school activities (Martin and
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Marsh, 2020). Students with adaptive responses to academic
challenges and adversities are expected to achieve high
academic achievement. Furthermore, academic buoyancy also
plays a buffer role against the negative impact of adversities and
setbacks during everyday school activities (Martin and Marsh,
2020; Putwain et al., 2020). Therefore, students with high
academic buoyancy would be expected to mitigate the adverse
effects of academic adversities on learning achievement.

The empirical study demonstrates a clear link between
academic buoyancy and learning achievement. Students with
higher academic buoyancy tend to achieve better results in
examinations, particularly in subjects like English, science,
math, numeracy, and literacy tests (Putwain et al., 2020;
Putwain and Wood, 2023). Another study also shows that higher
academic buoyancy is related to higher learning achievement
(Datu and Yang, 2021; Yun et al., 2018).

Furthermore, the previous study also explains that academic
buoyancy involves coping strategies that help students manage
academic stress, lower their anxiety levels, and foster academic
performance (Hirvonen et al., 2020). The study by Putwain et
al. (2020) indicates that students with high academic buoyancy
are adept at planning and prioritizing tasks and frequently
engage in reflective practices by evaluating their learning
process. These practices help them stay organized and focused,
allowing them to identify their strengths and weaknesses,
contributing to better academic performance.

The Mediating Role of Motivational Aspects

Although empirical studies show the direct effect of academic
buoyancy on learning achievement, the effect sizes were relatively
small (rs = 0.07 to 0.19) (Putwain and Wood, 2023). Furthermore,
the other study shows no relationship after controlling the beliefs
construct (Collie et al., 2015; Putwain and Aveyard, 2018). This
finding indicates the presence of other factors that mediate the link
between academic buoyancy and learning achievement.

A previous study found that academic buoyancy is associated
with psychological aspects, such as motivation, anxiety, boredom,
hopelessness, and shame (Datu and Yang, 2021; Hirvonen et
al., 2020). Furthermore, academic buoyancy positively affects
motivational and emotional factors (Collie et al., 2015). Academic
buoyancy is also related to the process linked with students’
learning achievement, such as motivational constructs in the form
of persistence and self-efficacy (Collie et al., 2015). Additionally,
anxiety was identified as another factor that explains the link
between academic buoyancy and learning achievement (Collie
et al., 2015). Accordingly, we propose that motivational aspects,
such as self-efficacy and persistence, mediate the relationship
between academic buoyancy and learning achievement.

The motivational construct is conceptualized as what initiates,
sustains, and helps individuals complete tasks (Yu et al., 2019).
Furthermore, motivational constructs are identified as having
three core components: expectancy, value, and affective.
Expectancy components revolve around students’ belief in their
ability to accomplish their goals, called self-efficacy. As Bandura
(1997) explains, self-efficacy refers to an individual’s confidence
in their capability to perform a particular behavior in a given
situation. The value components include how individuals value
a task and within that, whereby persistence can be considered.
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Last, affective components deal with the feelings or emotions
that individuals experience before and during a particular task.
Anxiety becomes the most extensive and significant focus in
the theoretical and empirical analysis. Therefore, considering
the three core components of the motivational construct, we use
self-efficacy, persistence, and anxiety as mediating variables that
reflect the motivational set in the current research model.

Objectives and Hypothesis

This study examines the mediating role of motivation in
the link between academic buoyancy and learning achievement
to comprehensively advance the understanding of how
academic buoyancy affects students’ learning achievement.
Accordingly, this study examined the relationship between
academic buoyancy and learning achievement via an indirect

mechanism through motivational constructs. Furthermore,
based on the literature review, motivational constructs consist
of three core components: expectancy, value, and affective.
Self-efficacy, persistence, and anxiety represent each core of
motivational constructs.

According to the theoretical framework in the previous section,
we draw the conceptual research model (figure 1) and present
the research hypotheses as follows:

H1. Academic buoyancy affects learning achievement.

H2. Self-efficacy mediates the link between academic buoyancy
and learning achievement.

H3. Persistence mediates the link between academic buoyancy
and learning achievement.

H4. Anxiety mediates the link between academic buoyancy
and learning achievement.

Academic

Motivation
1. Self-efficacy
2. Persistence

3. Anxiety

Learning

buoyancy

Figure 1: Conceptual research model

MATERIALS AND METHODS
Procedure and Participants

This study was conducted on university students in Indonesia
from July to September 2023. To select research participants,
we employed the cluster random sampling method. We used
the five main islands in Indonesia as the clusters, namely Java,
Sulawesi, Kalimantan, Sumatra, and Papua. Students were
invited to participate via email and through student association

Characteristics

Public University

achievement

networks. We sent invitations to 1,100 college students across
40 universities within these five clusters. The email contains
the research objective, significance, and questionnaire link.
Five hundred thirty-two (532) college students participated in
the survey (response rate was 48.36%). After cleaning the data,
we dropped 39 samples due to missing values in the data
set. Therefore, this study used 493 participants as research
participants. The detailed characteristics of the research
participants are presented in Table 1.

Private University

Participants | GPA’s on average | Participants | GPA’s on average | Participants

Female 128 3.32 173 3.31 301
Gender
Male 76 3.29 116 3.27 192
Java 82 3.48 113 3.42 195
. Sulawesi 35 3.16 47 3.23 82
Region of li 2 3.15 73
the university _Kalimantan 31 3.04 4 ]
Sumatera 49 3.31 68 3.27 117
Papua 11 2.99 15 3.02 26
Economics, management & accounting 63 3.39 85 3.44 148
Engineering 27 3.07 35 3.14 62
Discipline Education 34 3.48 45 3.42 79
Arts and humanities 32 3.36 43 3.29 75
Law 29 3.31 26 3.25 55
Others 40 3.27 34 3.32 74
1st-year student 71 3.06 97 3.14 168
Academic 2nd-year student 65 351 88 3.48 153
standing 3rd-year student 53 3.32 72 3.28 125
4th-year student 20 3.29 27 3.24 47
Table 1: Participants’ characteristics (N = 493)
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Instruments

We adopt the previous instruments to measure the research
variable. We also adjusted the item to fit the research and
participant context: college students. We measured academic
buoyancy through four items from the Academic Buoyancy
Scale (Martin and Marsh, 2020). For motivational constructs
(self-efficacy, persistence, anxiety), we adopt the instruments
from the Motivational and Engagement Scale: University/
College (Martin, 2008). Each construct of motivation consists
of four items. Last, we use the grade point average (GPA) to
measure learning achievement.

Data Analysis

We used PLS-SEM to examine the research hypotheses using
the SmartPLS 3.0 software package. We follow the multistage
process by Hair et al. (2014). This process includes model
specification, outer model evaluation, and inner model
evaluation. In more detail, we propose the conceptual
research model (Figure 1) into model specification based
on the theoretical framework. We evaluate the outer model
through confirmatory factor analysis (CFA), which involves
the validity and reliability of each construct in the research
model. Last, we evaluate the inner model through the coefficient
of determination (R?), cross-validated redundancy (Q?%), and
path coefficients.

RESULTS

Outer Model Evaluation

In this section, we conduct the outer model evaluation
through convergent validity, discriminant validity, and
composite reliability. Convergent validity is established when
the loading factor score of the measurement item is higher
than 0.70 and the average variance extracted (4VE) score
is higher than 0.50 (Hair et al., 2020). The result in Table 2
shows the loading factor of all measurement items involved
in the current study had scores ranging from 0.804 to 0.962,
which exceeds the threshold of 0.70. Furthermore, the AVE
score of all constructs was higher than the threshold of 0.50,
which confirms the convergent validity.

For the discriminant validity, we used the Fornell-Larcker criterion,
which proposed that the squared root of the AVE score of each
construct should be greater than that of the other constructs (Fornell
and Larcker, 1981). The result in Table 3 indicates that each construct
had a higher square root of AVE score than the others, which means
the discriminant validity of the current model was established.
Later, we estimated the composite reliability using
the composite reliability (CR). The result in Table 2 shows that
the Cronbach’s alpha value of all constructs ranged from 0.911
to 0.946. In contrast, the composite reliability value ranged
from 0.938 to 0.961, which means the outer model has internal
consistency and reliability (Hair et al., 2020).

Constructs Loading factor Cronbach’s alpha COITIp(-JS'Ite
reliability
AB1 0.919
. AB2 0.883
Academic buoyancy 0.845 0.939 0.956
AB3 0.941
AB4 0.932
SE1 0.962
. SE2 0.878
Self-efficacy 0.815 0.924 0.946
SE3 0.938
SE4 0.827
Persl 0.903
X Pers2 0.934
Persistence 0.791 0.911 0.938
Pers3 0.911
Pers4 0.804
Anxyl 0.953
. Anxy2 0.910
Anxiety 0.861 0.946 0.961
Anxy3 0.925
Anxy4 0.923
Learning achievement GPA 1.000 1.000 1.000 1.000
Table 2: Loading factor, AVE, and composite reliability
Al Self-efficacy Persistence Anxiety Lc.earmng
buoyancy achievement
Academic buoyancy 0.919
Self-efficacy 0.782 0.903
Persistence 0.734 0.766 0.889
Anxiety -0.654 -0.607 -0.542 0.928
Learning achievement 0.555 0.535 0.546 -0.471 1.000

Table 3: Discriminant validity (Fornell and Larcker, 1981)
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Inner Model Evaluation

The second step of multistage analysis is inner model
evaluation. We evaluate the inner model through coefficient
determination (R?), cross-validated redundancy (Q?), and
path coefficients. The coefficient determination (R?) was to
estimate the model’s predictive accuracy. The result in Table
4 shows the R* values of self-efficacy (SE), persistence (Pers),
and anxiety (Anxy) were 0.628, 0.545, and 0.606, respectively.
This result indicates that more than 50 percent variance of
the three motivational constructs (SE, Pers, and Anxy) can be

explained by academic buoyancy (AB). Furthermore, the R?
value of learning achievement (LA) was 0.501, which means
50.1 percent of the LA variance can be explained by AB, SE,
Pers, and Anxy variables at a robust level.

Furthermore, we also performed Stone-Geisser’s Q® (cross-
validated redundancy) to examine the model’s predictive
accuracy. Table 4 shows all the consequent variables (SE,
Pers, Anxy, and LA) have a value of O greater than zero,
indicating the current research model has a predictive
relevance (Hair et al., 2020; Sarstedt et al., 2019).

Relationship Adjusted R? Q?
AB - SE 0.628 0.481
AB - Pers 0.545 0.243
AB - Anxy 0.606 0.473
AB, SE, Pers, and Anxy - LA 0.501 0.307

Note: AB = Academic buoyancy; SE = Self-efficacy; Pers = Persistence; Anxy = Anxiety; LA = Learning achievement

Table 4: Coefficient determination (R?) and cross-validated redundancy (Q?)

The path coefficients were examined to evaluate the research
hypotheses through the significance of the structural
relationship among the variables. The evaluation performed
a bootstrap resampling method with 5000 iterations at
a p-value of 0.05 significant level. The results are presented
in Table 5 and Figure 2. The first result confirms the first
hypothesis that academic buoyancy significantly affects
learning achievement (f = 0.106 and p-value = 0.024).
The result indicates that academic buoyancy is crucial in
promoting students’ learning achievement.

The next result shows that self-efficacy significantly
mediates the relationship between academic buoyancy and
learning achievement (f = 0.175 and p-value = <0.001),
indicating self-efficacy explains how academic buoyancy

affects learning achievement. Academic buoyancy will
promote students’ self-efficacy, which in turn enhances
their academic performance (learning achievement). Next,
the output shows persistence also plays a significant mediator
in the relationship between academic buoyancy and learning
achievement (f = 0.245 and p-value = <0.001), remarking
that persistence also explains how academic buoyancy
influences learning achievement. Good academic buoyancy
will shape strong persistence, leading to better academic
performance. The last finding indicates that anxiety also
significantly mediates the effect of academic buoyancy on
learning achievement (f = 0.315, p-value < 0.001). This
suggests that academic buoyancy can reduce anxiety, which,
in turn, can enhance learning achievement.

Hypotheses Relationship B-value SE t-value p-value Remarks

H1 AB - LA 0.106 0.026 2.682 0.024 Supported

H2 AB > SE - LA 0.175 0.019 5.086 <0.001 Supported

H3 AB - Pers - LA 0.245 0.013 5.924 <0.001 Supported

Ha AB - Anxy - LA 0.315 0.028 5.902 <0.001 Supported
Note: AB = Academic buoyancy; SE = Self-efficacy; Pers = Persistence; Anxy = Anxiety; LA = Learning achievement
Table 5: Summary of the tested hypotheses
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Figure 2: Result of structural model analysis

DISCUSSION

Academic buoyancy and learning achievement

The result of examining H1 shows that academic buoyancy
has a significant positive effect on learning achievement. This
finding indicates that students who successfully navigated
academic adversities and setbacks during daily school had
more opportunities for higher learning. The link between
academic buoyancy and learning achievement can be explained
for the following reasons. Students with high academic
buoyancy show higher adaptive capability in response to minor
challenges and adversities during daily lectures than those
with low academic buoyancy. Students with higher adaptive
ability have a higher chance of mitigating the adverse effects of
academic adversities. Therefore, students with high academic
buoyancy are more likely to achieve higher learning outcomes
because they are better equipped to handle and overcome
academic challenges.

Furthermore, students with good academic buoyancy can
adjust their behavior, emotions, expectations, and assumptions
when facing unexpected circumstances and situations, such as
receiving negative feedback or a lower grade on a piece of work,
exam pressures, and competing deadlines. These abilities make
students more successful in dealing with the challenges and
adversities during daily lectures, which then leads to positive
learning achievement.

This study confirmed that academic buoyancy buffers against
the negative impact of adversities and setbacks during
everyday school activities (Martin and Marsh, 2020; Putwain
et al., 2020). It also confirms previous findings that students
with higher academic buoyancy tend to achieve higher
learning achievement (Collie et al., 2015; Datu and Yang,
2021; Granziera et al., 2022; Lei et al., 2022; Yun et al., 2018).
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The mediating role of motivational constructs

Although we confirmed the significant effect of academic
buoyancy on learning achievement, the path coefficient is
small (S-value = 0.106). We consider this result as a finding
to strengthen the proposed hypothesis, the presence of other
factors that mediate the link between academic buoyancy
and learning achievement. As explained in the theoretical
framework, we present motivational constructs (self-
efficacy, persistence, and anxiety) as mediating variables
in the research model to explain how academic buoyancy
affects learning achievement (H2 — H4). The result of
examining the mediating variable (H2 — H4) shows that
all motivational constructs (self-efficacy, persistence, and
anxiety) significantly mediate the relationship between
academic buoyancy and learning achievement (p-value <
0.05). The detailed mechanism of how each construct plays
a mediating variable will be explained as follows.

The first mediating variable is self-efficacy. The current study
shows that self-efficacy significantly mediates academic
buoyancy and learning achievement. This study shows that
students with high academic buoyancy are confident in
managing and dealing with academic adversities. The students
who reported high academic buoyancy and self-efficacy were
less likely to experience college work difficulties, leading
to high learning achievement. This situation is different if
compared to the students with low academic buoyancy. They
demonstrated lower self-efficacy in dealing with daily lecture
adversities, such as exam pressures or tight deadlines, and
were likelier to have lower learning achievement. Furthermore,
students with high self-efficacy respond to academic adversities
in a positive and proactive manner. Therefore, we argue that
self-efficacy is a factor that can explain how the mechanism of
academic buoyancy affects learning achievement. This finding
is in line with the previous study that proposed self-efficacy as

ERIES Journal
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a factor that linked academic buoyancy and students’ learning
achievement (Caprara et al., 2011; Collie et al., 2015; Datu and
Yang, 2021; Haidari et al., 2023). Additionally, the results are
consistent with earlier research indicating that students with
high academic buoyancy strongly believe in their ability to
manage academic setbacks, which positively influences their
learning performance (Yun et al., 2018).

The second mediating variable is persistence. This study
evidences that persistence is another variable that significantly
mediates the relationship between academic buoyancy and
learning achievement. This study found that more buoyant
students demonstrate better persistence and effort in overcoming
daily lecture challenges. Furthermore, students are more likely
to achieve better learning achievement with better persistence
and effort. In contrast, students with lower academic buoyancy
exhibit less persistence and effort in overcoming academic
challenges, which can lead to lower academic achievement
compared to their more buoyant peers. This finding aligns with
the previous study that revealed persistence is a variable that
links academic buoyancy and learning achievement (Collie et
al., 2015; Granziera et al., 2022; Senler, 2022). Therefore, we
can conclude that persistence is a factor that can explain how
academic buoyancy affects learning achievement.

The last mediating variable is anxiety. As shown in the summary
of the tested hypotheses (table 5), anxiety significantly
mediates the relationship between academic buoyancy and
learning achievement. This study revealed that students with
high buoyancy have positive control of emotions over learning
difficulties and adversities. Furthermore, due to the ability to
control emotions positively, they are more likely to focus on
the probability of success instead of failure. This ability will
reduce anxiety when facing academic adversities, such as tight
deadlines, negative feedback, and exam pressure. Because of
the positive emotion approach instead of negative in facing
adversities, students with higher buoyancy are more likely
to experience lower anxiety, thus leading to better learning
achievement. This study is in line with the previous research
that revealed buoyancy contributes to helping students to
control negative emotions (e.g., anxiety) (af Ursin et al., 2021;
Collie et al., 2015; Hirvonen et al., 2020) and promote positive
emotions (e.g., enjoyment) (Datu and Yang, 2021; Jia and
Cheng, 2022; Wang and Hui, 2024) in facing adversities during
daily schoolwork. The findings also align with prior research
demonstrating that students with greater academic buoyancy
exhibit better emotional responses to learning situations,
which can enhance learning achievement (Collie et al., 2015;
Granziera et al., 2022). Accordingly, we conclude that anxiety
is another variable that explains the mechanism of academic
buoyancy affecting learning achievement.

According to the result, this study provides theoretical and
practical implications. Theoretically, this study contributes to
the body of literature by explaining more clearly how academic
buoyancy affects learning achievement through mediating
variables (motivational constructs). The previous studies
failed to evidence a robust link between the two variables due
to small effect sizes. This study succeeds in revealing the link
through the mediation model. Therefore, this study provides
evidence that motivational constructs, including self-efficacy,

ERIES Journal
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persistence, and anxiety, are variables that can more clearly
explain the relationship between academic buoyancy and
learning achievement.

This study provides several practical points. First, lecturers
are encouraged to help students recognize the adversities
and challenges associated with routine lecture activities. By
recognizing the adversities and challenges during lecture
activities, students can be better prepared and develop effective
strategies to successfully deal with academic adversities, such
as pressure situations (tests and tight deadlines). Second, it is
beneficial for students to learn adaptive responses to academic
adversities. Furthermore, developing confidence and positive
emotional control can help students manage difficulties
more effectively. Students can reduce anxiety by developing
confidence and positive emotional control abilities, such as
fear of failure in tests or examinations. Lastly, universities are
advised to consider providing college counselors to support
students in managing their emotional and motivational needs,
particularly in dealing with academic adversities and difficulties
during routine lecture activities. Counselors can help students
develop confidence to maximize success opportunities.
Furthermore, counselors can assist students by illustrating
that mistakes can be stepping stones toward success and do
not define a person’s worth. They can also reframe the concept
of success, emphasizing personal progress and improvement
rather than simply outperforming others.

Limitation

Although this study explained the relationship between
academic buoyancy, motivational constructs, and learning
achievement, several limitations should be acknowledged.
First, the research was conducted on college students as
participants, so the findings cannot be generalized to other
educational levels, such as elementary and middle school.
College students often face greater academic pressures, such
as higher academic demands, more challenging coursework,
and increased competition, than elementary or middle school
students. Second, this study excluded demographical factors,
such as gender and discipline background, from the analysis.
While our research provides valuable insights into relationships
within the variables (academic buoyancy, motivation, and
learning achievement), the need to consider these demographic
variables may overlook significant differences that could
influence the results. Including gender, discipline background,
and other demographic factors in future studies could offer
a more nuanced understanding of how these variables impact
the observed phenomena. We acknowledge this limitation and
suggest that subsequent research incorporate these factors to
enhance the robustness and generalizability of the findings.
Last, this study used a cross-sectional design to examine
the research hypotheses. This type of design captures data
at a single point in time, which restricts our ability to infer
causality or observe changes and developments over time.
Consequently, the relationships observed in this study may only
partially reflect the dynamic nature of the variables involved.
We recommend that future research employ longitudinal
designs to better capture the complexities and evolution of
the phenomena under investigation.
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CONCLUSION

This study aims to explain how academic buoyancy affects
learning achievement by presenting motivational and emotional
constructs as mediating variables in the research model.
The findings indicate that academic buoyancy positively predicts
learning achievement. Furthermore, the motivational constructs
(self-efficacy, persistence, and anxiety) significantly mediate
the link between academic buoyancy and learning achievement.
The motivational constructs clearly explain the mechanism of
academic buoyancy affecting learning achievement.

Students with high academic buoyancy often possess
strong self-efficacy. This belief in their ability to overcome

challenges empowers them to engage actively in learning
and seek help when needed. In Addition, academic
buoyancy also fosters persistence by equipping students
with the resilience to bounce back from setbacks. They are
more likely to persevere in their studies even when faced
with challenges. These situations will help students achieve
better academic performance. Lastly, academic buoyancy
enables students to face adversities and setbacks with
a positive outlook, fostering emotional control. This ability
to manage emotions helps reduce anxiety when confronted
with academic adversities, ultimately leading to better
learning achievement.
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EFFECT OF 2-PL AND 3-PL MODELS
ON THE ABILITY ESTIMATE IN
MATHEMATICS BINARY ITEMS

ABSTRACT

The investigation delves into examining the influence of 2-parameter logistic (PL) and 3-parameter
logistic models on the ability estimates of students in mathematical binary items. It ascertained the
parameters of the items in the 2-PL and 3-PL models. We employed Item Response Theory (IRT) in
the design of this research survey, with a sample comprising 1015 senior secondary (SS) students
in SS Il classes who were analyzed using both models in the investigation. The Mathematics
Achievement Test instrument was adapted from the General Mathematics Paper 1 of the Senior
School Certificate Examination administered by the West Africa Examinations Council (WAEC).
Results indicated that the 2-PL model shows lower difficulty levels but higher discriminatory indices.
Statistical analysis revealed a significant (F = 19.52, p < 0.05 and F = 18.52, p < 0.05) effect of both
models, respectively, on ability estimates in mathematics binary items among Nigerian secondary
school students. We established that item parameters in the 2-PL and 3-PL models significantly
affected the ability estimate of Nigeria secondary school students in binary mathematics items,
while the 3-PL model provided a better ability estimate than the 2-PL model.
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Items, binary items, models, item response theory, item parameters
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The efficacy of 2-PL and 3-PL models were evaluated in estimating students’ ability in Mathematics binary items.

The models had a significant effect in estimating students’ ability

The 3-PL model estimated ability better than the 2-PL model.

Continued research into the effects of item parameters on ability estimation across different subjects and grade levels will
be crucial for advancing assessment practices and promoting academic success.

INTRODUCTION

Tests are standardized instruments used to obtain a sample of
an examinee’s best attempt at aptitude/achievement test, which
gives an estimate of their performance/ability (Adetutu and
Iwintolu, 2017; Breuer et al., 2023; Gates, 2023; Opesemowo
et al., 2018) or a representation of an individual’s standard
performance on surveys or assessments where they reveal their
typical emotions, beliefs, preferences, or responses to situations
(O’Connor et al., 2019; Powers, 2019). Different peculiarities,
strengths, and weaknesses characterize the aptitude/
achievement tests, including the essay and objective tests.
There are various objective tests: the short-answered test,
the completion test, multiple choice, matching, cloze tests, and
binary choice tests. The multiple-choice tests (binary scored)
have gained significant acceptance among item-generation
experts, even in Nigeria’s standardized tests (Opesemowo
et al., 2023). Among the objective test types, the multiple-
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choice test is generally known as the most commonly
relevant, valuable, and used (Danh et al., 2020). It is fit for
measuring complex outcomes in knowledge, understanding,
application, and problem-solving skills. In Nigeria, like other
countries, multiple-choice items are popular test types among
examination organizations, as Douglas et al. (2023), Kalhori
and Abbasi (2017), and Rios and Soland (2022) alluded.
The organizations include the West Africa Examinations
Council (WAEC), National Examinations Council (NECO),
National Teachers Institution (NTI) Examination, and Joint
Admission and Matriculation Board (JAMB) are some of
the organizations involved.

Essentially, users of multiple-choice tests typically use binary
scoring (i.e., assigning a value of one for a correct response
and zero for an incorrect response), commonly analyzed using
Classical Test Theory (CTT) techniques due to its ease of
interpretation. Using CTT, examinees’ raw scores are summed;

Printed ISSN
2336-2375

Electronic ISSN

I 257
1803-1617


http://dx.doi.org/10.7160/eriesj.2024.170308
http://dx.doi.org/10.7160/eriesj.2024.170308
mailto:oopesemowo%40uj.ac.za?subject=

therefore, all tests and examinees are considered together in
this model. Despite its widespread use, CTT has been critiqued
based on its inability to capture the essence of a test taker’s
ability, as the actual score is not an inherent trait. Moreover,
the difficulty of individual test items may fluctuate based on
the composition of the test-takers, making comparison of
results difficult across different tests. In contrast, the Item
Response Theory (IRT) technique is garnering recognition
in the fields of psychological and educational testing owing
to its provision of more flexible and efficient approaches to
test development, evaluation, and scoring compared to those
stemming from CTT (Adetutu and Iwintolu, 2017; Olagunju
and Iwintolu, 2023). In IRT, individual items and individual
test takers are the objects of analysis (Awopeju and Afolabi,
2016; Setiawati et al., 2023). As a result, IRT is contingent
upon the individual items within a test instead of a collective
measure of item responses like test scores for its basic concepts
(Alordiah, 2015; Baker, 2001).

Furthermore, among the ultimate assumptions of IRT is that
the respective test examinee responding to a test item has some
level of the underlying ability that the item is intended to measure.
This underlying ability is called a latent trait, and IRT models
seek to estimate the latent based on the examinee’s responses
to various test items. By accurately estimating an examinee’s
latent trait, IRT can provide more precise and reliable measures
of ability than traditional test-scoring methods. However,
in practical terms, we cannot directly measure the value of
the examinee’s ability parameter; thus, the best approach is to
estimate it (Ayanwale, 2023; Bichi and Talib, 2018). A numerical
score on the ability scale can represent each examinee. At
different ability levels (0), there is a probability that an examinee
will answer an item correctly regardless of their ability level.
This probability, denoted as P(8), is low for examinees with
lower abilities and high for those with higher abilities. When
an examinee faces a set of test items during an examination,
they bring their inherent ability (0) or trait into the testing
environment (Rafi et al., 2023; Zanon et al., 2016). Tests are
designed to evaluate an examinee’s position on the ability scale,
enabling a standardized comparison of examinees to ascertain
their relative placements (Rudner, 2019; Scheibling-Séve et al.,
2020). Obtaining ability measures for everyone taking the test
can help achieve two critical objectives. Firstly, it allows for
appraising the examinee’s underlying ability level. Secondly,
it enables comparisons among examinees to determine rates,
assign grades, award scholarships, and more.

IRT models, such as the 2 Parameter Logistic and 3 Parameter
Logistic (PL) models, have become instrumental in educational
assessment, particularly in measuring the student’s abilities in
mathematics. These models provide an advanced framework
for analyzing binary items, where responses are either correct or
incorrect, and have been extensively utilized in various educational
settings (Jimoh et al., 2022). The influential nature of these models
in estimating mathematics abilities is a subject of significant
interest and research due to its implications for curriculum
design, instructional strategies, and student evaluation. IRT
presupposes an examinee can steadily provide correct responses
to test items, contingent upon possessing the requisite abilities as
demanded by the items. The interaction between the individual’s
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trait and the parameters of the items determines the probability
of answering a test item correctly. One of the main objectives of
IRT is to establish a relationship between latent variables, such
as the examinee’s ability, and the likelihood of providing correct
responses to test items. The primary models currently utilized are
the 1-PL, 2-PL, and 3-PL.

THEORETICAL STRUCTURE

1-Parameter Logistic Model: This model is regarded as
the most foundational IRT model. It is presumed that only
one item parameter underpins the item response procedure.
IRT literature often refers to this item parameter as difficulty,
symbolized by 4 in the 1-PL model (Yustiandi and Saepuzaman,
2021). The b-parameter, representing a test item, typically aligns
with 6, indicating a trait of an individual under consideration.
Within this framework, all test items display an identical Item
Characteristic Curve (ICC), differing solely in their positioning
along the horizontal axis (#). The b-parameter represents
the item’s or task’s cognitive resistance in each cognitive task.
The formula is presented below:

P,»(9,~)=Hexp[—l(e,- -b)]

)

where P[(Hj) = probability of examinee with ability Qj answering
item 7 correctly

exp = exponential is constant (2.718)

Qj = ability estimates

b, = item i difficulty parameter

2-Parameter Logistic Model: the parameter uncovers
possible flaws in the 1-PL model if all test items have identical
shapes in the ICC. In response, the 2-PL model introduces
a parameter called discrimination, expressed by a, which
permits the ICC for diverse items to have distinct slopes
(Perez and Loken, 2023). The discrimination parameter will
enable us to model items with more significant (or weaker)
relationships to the assessed construct (¢) than others; a high
discrimination index indicates stronger ties between the item
and the construct, while a low discrimination index indicates
a weaker relationship. The a-parameter is significant in IRT
since it directly influences an item’s information. This model
assumes that the examinee’s competence and difficulty level
of the question ascertain the chance of responding correctly
to an item. The level of simplicity and practicality of the 2PL
model has given it a wide application in educational testing.
It provided valuable insights into students’ abilities based on
their responses to binary items. Mathematically, it is expressed

as below:
1
€ (6’/) _1+exp[—ai (Hj —b,.)]

(@)

where P[(Hj) = probability of examinee with ability Qj answering
item 7 correctly

Qj = ability estimates

a, = item i discrimination parameter

b, = item i difficulty parameter
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3-Parameter Logistic Model: the 2-PL model aims to tackle
a specific critique of the Rasch model, which assumes that all
test items exhibit uniform discriminating capability. Still, it has
been found deficient in addressing another possibly essential
factor that may vary among items: the lower asymptote of
the ICC refers to the anticipated proportion of correct or key
responses exhibited by participants with exceedingly low 6
scores. Including the c-parameter in the 3-PL model accounts
for the likelihood of correctly predicting the item, causing
the lower asymptote of the ICC to be potentially non-zero.
This contrasts the 1-PL and 2-PL models, where the ICC’s
lower asymptote is permanently set to zero (Paek et al., 2023).
This parameter accounts for the likelihood of guessing correct
responses to items despite examinees’ lack of the necessary
knowledge or skill to be successful at items. In mathematics
assessment, the 3-PL model provides a refined method for
estimating abilities, wildly when guessing influences IRT,
such as in multiple-choice tests that allow partial credit. In
assessments comprising multiple-choice questions, examinees
lacking the requisite knowledge of the accurate solution are
likely to resort to guessing, leading to the need for a non-zero
lower asymptote (and on occasion, they may select the correct
option). The formula is presented below:

l-¢,
-1.7a,(6;-b,)

P[(Qj)zcl.+

€)

1+exp

where P,,(Hj) = probability of participant with ability 9} answering
item i correctly

Hj = ability estimates

a,= item i discrimination parameter

b, = item i difficulty parameter

¢, = item i guessing parameter

Statement of the Problem

The objective of testing is to attain an accurate measure of
what we need to assess, and the accuracy of test measurements
is decided mainly by the test data at each examinee’s ability
level. The fundamental concept of IRT originates from
the principles of the item response model, which entails
a mathematical function elucidating the likelihood of particular
responses to an item based on various quantitative attributes
of the respondents (Frick et al., 2024; Jimoh et al., 2022; von
Davier, 2019). Three IRT models, namely the 1-PL, 2-PL, and
3-PL models, have been developed and implemented in various
studies for item calibration. This process involves determining
the properties of items and estimating the examinees’ abilities.
As a result, the difficulty in calibrating objects stems from
deciding which models to use. However, the Rasch model
claims to be a reliable measuring criterion. It contends that
factors other than the difficulty of the items are likely to
influence examinees’ responses (Stemler and Naples, 2021).

Nevertheless, other researchers have dismissed it as
experimentally meaningless because it does not account for
changes in discrimination and guessing (i.e., chance) factors.
The Rasch model implies that guessing is irrelevant and that
all objects have the same discrimination value. This study did
not examine the Rasch model. Conversely, this study aims to

ERIES Journal
volume 17 issue 3

ascertain the effect of the 2-PL and 3-PL on examinees’ ability
estimates in binary mathematics items. Specifically, the study
also aims to establish difficulty and discrimination indices
in the 2-PL and 3-PL models of the examinees’ responses,
determine the effect of the 2-PL model on ability estimates in
mathematics binary items, and assess the effect of the 3-PL
model on ability estimates in mathematics binary items.
By analyzing the binary data collected from administering
the instrument, we hope to understand how each model affects
the accuracy of the ability estimates. This study will provide
valuable insight for educators and test developers looking to
elevate the consistency and authenticity of their assessment
tools in mathematics education.

Research Questions
1. What are the items’ difficulty and discrimination indices
in the 2-PL?
2. What are the items’ difficulty, discrimination, and
guessing indices in the 3-PL?

Research Hypotheses
1. The effect of the 2-PL model on the ability estimates in
mathematics binary items is deemed significant.
2. The effect of the 3-PL model on the ability estimates in
mathematics binary items is deemed significant.

MATERIALS AND METHODS

A descriptive survey design was utilized in this study. This
type of research design focuses on describing data without
manipulating variables. There were 1015 participants in
the study, all from senior secondary school three (SS3).
The study sample consisted of 522 (51.4%) male students
and 493 (48.6%) female students. Approximately 42% of
the participants were enrolled in private educational institutions,
whereas 58% were in public institutions, including federal and
state-owned schools. We adapted the Mathematics Achievement
Test (MAT) instrument from the WAEC General Mathematics
Paper 1 of the June/July (2006-2014) SSCE. WAEC has been
responsible for conducting standardized examinations across
the West African region (Kennedy and Ebuwa, 2022). This
exam is crucial in determining students’ academic performance
and progress in their respective countries. The WAEC ensures
that the exams are fair and transparent, allowing all students to
showcase their knowledge and ability. The instrument (MAT)
consists of a 20-item mathematics multiple-choice test, and
we scored the response binarily. Using a stratified random
sampling method, the participants were chosen to guarantee
inclusivity from private and public educational institutions.
The MAT was administered to the students under standard
examination conditions to measure their mathematical
achievement. The data were analyzed using IRTPRO.
The IRTPRO is a statistical analysis software tool used for
IRT analysis for binary and polytomous datasets. It can also
perform unidimensional and multidimensional IRT analysis
and support models, including 1, 2, and 3-PL models.

Analysis

The data went through a preliminary analysis. Descriptive
analysis was employed to ascertain the occurrence rate
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of each item’s response, alongside calculating the mean,
maximum, minimum, and standard deviation for each item.
The test unidimensionality, which corresponds with the IRT
assumptions, was established. According to Choi et al. (2023),
Kim (2017), and Opesemowo et al. (2023), the assumption of
unidimensionality implies that the item examines a single ability
and that the response satisfies the local independence principle,
which states that item responses depend on a particular ability
level independently. Nevertheless, an exploratory factor analysis
(EFA) can verify unidimensionality if one of the two conditions
is met. First, the unrotated factor matrix should show that
the first component explains at least 20% of the variance based
on the inter-item correlation matrix. Second, the eigenvalues of
the first component must be greater than those of the second factor.
In this study, we assessed unidimensionality using exploratory
factor analysis. Furthermore, a scree plot was created to see if
unidimensionality could be inferred. A scree plot is a valuable
diagram for visualizing a principal component analysis (PCA)
leading factor. In a scree plot, a dominating factor stands out
over the ICC’s elbow break.

The item difficulty parameter estimations were analyzed when
responding to the research questions. Items with high b-values
are often tricky (difficult) items under the IRT model; these are
the questions that low-ability examinees are unlikely to answer
accurately. Items with low b-values, on the other hand, are
classed as easy (simple) items; these are questions that most
examinees, including those with little aptitude, will have at
least a moderate chance of answering correctly. Consequently,
when interpreting the difficulty values, the following criteria are
used: Difficulty values (b) that ranged between -3.00 < -2.00
is classified as very easy; b-values that ranged between
-2.00 < -1.00 is classified as easy; -1.00 < 1.00 is classified
as moderately difficult; 1.00 < 2.00 is classified as difficult
while > 2.00 is categorized as very difficult (Bichi and Talib,
2018). In addition, the discriminating value reveals how well
an item distinguishes between examinees of varied abilities.
Discrimination indices for good items typically range from 0.5
to 2.0. In the 3-PL model, item discrimination is proportional
to the slope of the item response function at the inflection point
(0.25). The c-parameter has a theoretical range of 0 < C < 1.0,
although values higher than 0.35 are unacceptable (Adedoyin
and Adedoyin, 2013; Baker, 2001).

To conduct the first hypothesis test, the effects of the 2-PL
model (item difficulty and discrimination) on ability
estimates were analyzed using an ANOVA. An ANOVA
of the 3-PL model’s (item difficulty, discrimination, and
guessing) effects on ability estimates was also used to test
the second hypothesis.

Ethical Consideration

Before the data collection, the ethical consideration
was approved, and the participants were informed about
the need to complete the MAT instrument responsibly
and honestly, and their participation was completely
voluntary. We established a confidentiality agreement to
ensure that we would keep the collected data anonymous
and use it solely for the research project. All ethical rules
and procedures were strictly followed throughout the data
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collection process to preserve the participants’ rights.
We also notified participants that they could opt out of
the study without repercussions. This made participants feel
comfortable and confident that their privacy was respected
throughout the research process. The ethical considerations
the researchers took were vital in upholding the integrity of
the study and respecting the individuals who had chosen to
participate. Ultimately, these measures helped establish trust
between the researchers and participants, creating a safe and
respectful data collection environment.

RESULTS

Table 1 exhibits MAT items’ mean, standard deviation,
minimum and maximum scores, and response frequency.
Table 1 displays the frequencies of each item answer option and
MAT’s mean, maximum, minimum, and standard deviation.
Table 2 presents the eigenvalues and total variance explained
with evidence that the test is unidimensional.

Table 2 showcases the EFA conducted on the 20-MAT. It
produced six eigenvalues that are significantly more than
one. The initial eigenvalue, 4.282, was more significant than
the successive five eigenvalues (1.279, 1.131, 1.085, 1.010,
and 1.004). The initial factor accounted for 21.41% of the total
variation in the sample. The subsequent component accounted
for 6.397% of the residual variance. However, the other
18 factors accounted for the rest of the variance. A scree
plot, demonstrated in Figure 1, further validated the data’s
unidimensionality.

Research Question 1: What are the items’ difficulty and
discrimination indices in the 2-PL?

The items were subjected to a 2-PL model in the IRTPRO.
Table 4 displays the item parameters, including the difficulty
and discrimination indices.

Table 3 indicates that none of the items in the 2-PL were rated
tricky. In contrast, only two items (1 and 15) exhibited poor
discrimination since their discrimination indices fell below
the 0.5 threshold.

Figure 2 illustrates the Total Information Curve (TIC),
which compares the test data against the theta (ability) levels
with their standard measurement error. The TIC enables
researchers to visually analyze the relationship between
test data and ability levels, providing valuable insight into
the accuracy and precision of the test measurements. By
examining the curve, researchers can assess how well the test
differentiates between individuals with different ability levels
and identify where measurement error is most likely to occur.
This information can be used to make informed decisions
about test design and interpretation, improving assessments’
overall quality and reliability.

The curve shows a normal ability distribution, indicating
the highly discriminatory test. The test characteristics curve
(TCC) shown in Figure 3 further verified this conclusion. To
display the psychometric structure, we also presented each
item using an item category curve (ICC) (see Appendix
A). Appendix A contains graphical representations of
the components, known as ICC. They can show items that
discriminate effectively and items that do not distinguish
individuals at different levels of the items.
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Statistical Properties Frequency of Response Options

Item M SD Min Max 0 1
1 0.15 0.36 0 1 863 152
2 0.61 0.49 0 1 393 622
3 0.31 0.46 0 1 697 318
4 0.31 0.46 0 1 697 318
5 0.57 0.50 0 1 467 548
6 0.82 0.38 0 1 181 834
7 0.74 0.44 0 1 264 751
8 0.33 0.47 0 1 676 339
9 0.55 0.50 0 1 452 564
10 0.47 0.50 0 1 535 480
11 0.62 0.49 0 1 390 625
12 0.54 0.50 0 1 465 550
13 0.39 0.49 0 1 615 400
14 0.72 0.45 0 1 285 730
15 0.50 0.50 0 1 506 509
16 0.64 0.48 0 1 362 653
17 0.13 0.34 0 1 882 133
18 0.30 0.46 0 1 712 303
19 0.33 0.47 0 1 681 334

20 0.53 0.5 0 1 479 536

Note: Response option frequencies for each item total 1015 responses.
Table 1: Descriptive Statistics of MAT

Extraction method: PCA

Initial Eigenvalues

Factor
% of Variance Cumulative %
1 4.282 21.411 21.411
2 1.279 6.397 27.809
3 1.131 5.656 33.465
4 1.085 5.427 38.892
5 1.010 5.051 43,943
6 1.004 5.018 48.961

Table 2: Eigenvalues and Total Variance Explained

Figure 1: Scree Plot of MAT
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Item b (difficulty) a (discrimination)

1 -3.53 -0.52
2 -0.28 1.21
3 -0.47 1.18
4 -0.47 1.03
5 -0.21 0.91
6 -1.71 1.09
7 -1.10 0.79
8 -0.17 1.12
9 -0.21 1.79
10 0.18 0.63
11 -0.36 0.89
12 -0.21 1.02
13 -0.18 1.31
14 -0.77 2.14
15 -0.02 0.46
16 -0.53 1.78
17 -1.62 0.94
18 -0.44 1.97
19 -0.05 0.82
20 -0.12 1.35

Table 3: Item Parameters of 2-PL Model

Figure 2: Test Information Curve of MAT
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Figure 3: Test Characteristic Curve of MAT

Research Questions 2: What are the items’ difficulty,
discrimination, and guessing indices in the 3-PL?

The items underwent a 3-PL model within the IRTPRO software.
Table 4 displays the item parameters, encompassing difficulty,
discrimination, and guessing indices.

Table 4 exhibits the item parameters of the 3-PL model. Only
item 1 was adjudged very difficult among the item difficulty

a (discrimination)

parameter estimates; 11 items are moderately difficult, while
eight items are easy. Based on the discrimination parameter
estimations presented in Table 5, it was observed that
only one item from a total of twenty failed to differentiate
among the examinees. It is further obverse that the guessing
parameter (c) highlights the exclusion of six items per
the predefined criteria.

c (guessing)

Item b (difficulty)
1 467.72
2 0.12
3 -0.02
4 -0.01
5 0.17
6 -1.44
7 -0.68
8 0.36
9 0.10
10 0.93
11 0.01
12 0.20
13 0.13
14 -0.48
15 0.79
16 -0.28
17 -1.23
18 -0.28
19 0.55
20 0.14

0.37 -171.99
1.61 -0.19
1.55 0.03
1.32 0.01
1.09 -0.19
1.11 1.60
0.85 0.58
1.91 -0.69
2.66 -0.27
1.15 -1.07
1.00 -0.01
1.30 -0.26
1.73 -0.23
2.68 1.30
0.60 -0.47
2.12 0.59
0.98 1.21
2.16 0.60
1.26 -0.69
1.67 -0.24

Table 4: Item Parameters of 3-PL model
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Figure 4: Total Information Curve of MAT
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Figure 5: Test Characteristics Curve of MAT

The diagram (Figure 4) illustrates a typical distribution of
abilities, demonstrating the high level of discrimination in
the test. This allows researchers to identify potential areas for
improvement in the test to ensure that it accurately reflects
individuals’ true abilities. Test developers can also make
adjustments to minimize measurement error and increase
the test’s reliability by analyzing the curve. Figure 5 provided
additional evidence supporting the Test Characteristic Curve
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(TCC). Each item’s psychometric structure was characterized
using an item category curve (see Appendix B). The item
category curves presented in Appendix B serve as visual
representations of the items, allowing for the identification
of items that effectively discriminate and those that do not
differentiate between individuals with different ability levels.

Hypothesis one: the effect of the 2-PL model on the ability
estimates in mathematics binary items is deemed significant.
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Sum of Mean .
Squares df Square Sig.
Between groups 31.44 2 15.72
Within groups 847.32 1052 0.80 19.52 0.000
Total 878.76 1054

Table 5: ANOVA of the Effect of 2-PL parameters on Ability Estimates

The ANOVA results for the effect of the 2-PL model
on ability estimates indicate a significant difference
among the groups, as evidenced by a large F-value of
19.52 (p < 0.05). The between-groups variance (15.72)
is substantially higher than the within-groups variance
(0.80), suggesting that the variation in mathematics
ability estimates of examinees because of item parameters

(difficulty and discrimination) is explained mainly by
differences between the groups rather than within them.
This implies that the 2-PL model notably impacts ability
estimates, underscoring the importance of considering
these parameters in psychometric modelling.

Hypothesis Two: the effect of the 3-PL model on ability
estimates in mathematics binary items is deemed significant.

Sum of Mean .
Squares i Square £ Sig.
Between groups 12290.52 3 4096.84
Within groups 236861.19 1071 221.16 1852 0.000
Total 249151.71 1074

Table 6: ANOVA of the Effect of the 3-PL Model on Ability Estimates

The result unveils that the effect of the 3-PL (difficult,
discrimination, and guessing) model on ability estimates in
mathematics binary items is deemed significant with F=18.52;
p < 0.05 while the between-groups variance (4096.84) is
higher than the within-groups variance (221.16). Therefore,
the alternative hypothesis was supported.

Comparing the two ANOVA results in the 2-PL and 3-PL
models, it is explicitly uncovered that the effect of the model
on ability estimates is higher in the 3-PL model than in
the 2-PL model. However, both have a significant effect on
ability estimates. The 3-PL model can capture more nuanced
variations in ability levels compared to the 2-PL model. This
suggests that incorporating the additional parameter (i.e.,
guessing parameter) in the 3-PL model allows for a more
accurate and precise estimation of individuals’ abilities.
These findings highlight the importance of selecting
the appropriate item response theory model to ensure a valid
and reliable measurement of abilities in educational and
psychological assessments.

DISCUSSION

The 2-PL and 3-PL models utilized in the estimation of binary
data raised apprehension due to the inclusion of parameters
representing the item’s difficulty, discrimination, and lower
asymptote. These parameters were crucial in precisely
evaluating the correlation between an individual’s proficiency
level and their reactions to particular items. The 2-PL model was
beneficial for measuring discrimination between individuals
with different levels of ability, while the 3-PL model also
accounted for the guessing behavior of participants. Overall,
these models provided a comprehensive framework for
understanding and interpreting binary data in assessments and
measurements of abilities. The assumption in the mathematics
items holds reasonably with the factor analysis results.

The parameters derived from the 2-PL model exhibit low
difficulty levels but with high discriminating indices (i.e., only

ERIES Journal
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two items exhibit low discrimination values). These findings
suggest that the 2-PL model may not be the most suitable
for accurately measuring examinees’ abilities, as it tends to
underestimate the discrimination of items. Additional research
is needed to explore alternative models that may provide more
precise estimations of item parameters and better reflect the true
abilities of individuals. Additionally, considering the potential
effect of item discrimination on test validity and reliability, it
is crucial for researchers and practitioners to carefully evaluate
the appropriateness of the chosen IRT model for their specific
assessment needs. This was in tandem with the study of Perez
and Loken (2023), who affirmed that item parameters in
the 2-PL IRT model demonstrated well-estimated difficulties
but noticeably underestimated discriminations, indicating
low discrimination values rather than high. The result further
aligned with the findings of Setiawati et al. (2023), presenting
that the 2-PL model in the study showed low item difficulties
but high discrimination indices, with low discrimination values
indicating unique characteristics of the items.

The result of the 3-PL model introduced a c-parameter
that affected the relationship between item difficulty and
discrimination indices. Under the 3-PL model, item difficulties
tend to be mostly average, leading to a higher discriminating
index than in the 2-PL model (Perez and Loken, 2023). This
validates the findings of Sweeney et al. (2022), who found
that item difficulty and discrimination are mostly positively
connected in the 3-PL model, as opposed to the negative
correlation reported in the 2-PL. As a result, the 3-PL model’s
incorporation of the c-parameter alters these relationships,
which may contribute to the model’s higher discriminating
indices (Ferreira-Junior et al., 2023). As a result, integrating
the c-parameter in the 3-PL model significantly affects
the item’s difficulty and discrimination characteristics,
distinguishing it from the 2-PL model. This suggests that
most examinees, including those of low and medium aptitude,
will have a reasonable probability of answering correctly.
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Notably, item 1 in the 3-PL had the highest difficulty and
the lowest discrimination indices. We traced this to uncertainty
in the item’s development, which resulted in examinees
misinterpreting it.

Thefindingsrevealed that both models accounted for the effect of
item parameters (item difficulty, discrimination, and guessing)
on examinees’ ability assessments in mathematics binary
items. The 3-PL model introduces a c-parameter, affecting
the relationship between item difficulty and discrimination
indices. Under the 3-PL model, item difficulties tend to be
mostly average, leading to a higher discriminating index than
in the 2-PL model (Perez and Loken, 2023). The result supports
the findings of Sweeney et al. (2022), revealing that item
difficulty and discrimination are mostly positively correlated
in the 3-PL model, in contrast to the negative correlation
observed in the 2-PL model. Additionally, the 3-PL model’s
incorporation of the c-parameter influences these relationships,
potentially contributing to the higher discriminating indices
observed in this model (Ferreira-Junior et al., 2023). As
a result, integrating the c-parameter in the 3-PL model
significantly impacts the item’s difficulty and discrimination
indices, separating it from the 2-PL model. This implies that
examinee estimates were dependent on item parameters.
Although the models’ item parameters differed in the index,
both impacted ability estimates. The findings of this study
correspond with the findings of Setiawati et al. (2023), which
suggest that few and possibly non-significant differences exist in
the assessment of item parameters in the 1-PL, 2-PL, and 3-PL.
In estimating a person’s abilities, some empirical studies have
explored the efficacy of IRT compared to CTT. A more accurate
estimation of abilities is possible when using IRT due to its
sensitivity to item characteristics (Suparman and Juandi, 2022).
Some studies have shown slight differences between CTT
and IRT estimates of abilities (Mutiawani et al., 2022). These
studies emphasize the importance of accurate ability estimation
in educational assessments, especially in scenarios like
Computer Adaptive Testing (CAT), where precise estimations
are crucial (Oladele et al., 2022; Opesemowo and Ndlovu,
2023). Additionally, IRT models, such as many-facet Rasch
models (MFRMs), have been purported to enhance accuracy
in measuring higher-order abilities, considering factors like
rater severity and task difficulty (Sideridis and Alahmadi,
2022). Overall, the research underscores the significance of
employing advanced statistical models like IRT for a more

precise and reliable estimation of a person’s abilities in various
assessment contexts.

Despite the valuable results of this study, we should identify
some limitations. First, the participants in the research were
restricted to senior secondary school students in Nigeria. Hence,
it is worth noting that other studies should consider junior and
senior secondary school students from different countries to
have a broader perspective of the student’s ability estimate.
Second, the subject of focus was mathematics assessment
in Nigeria, which may have restricted the generalizability of
the findings. However, it is essential to conduct further research
across different disciplines and other countries to understand
the ability to estimate better. Third, the data used in this study
was binary, which may have impeded the findings.

Further studies can incorporate polytomous data to conduct
abroader analysis. Lastly, the study concentrated on quantitative
data, neglecting qualitative data that might provide impactful
information. Integrating quantitative data into future research
could provide more insight into the effects of 2-PL and 3-PL
models on ability estimates in mathematics binary items.

CONCLUSION

Based onthe study results, we concluded that the item parameters
of the 2-PL and 3-PL models affected the ability estimates of
examinees in Nigerian secondary schools for mathematics
binary items. Furthermore, the study found that the 3-PL model
bestowed more precise estimates of examinees’ abilities than
the 2-PL model. This suggests that using the 3-PL model for
mathematics assessments in Nigerian secondary schools may
create more accurate and reliable results. In addition, the study
recommended further investigation into the effect of item
parameters on ability estimation in other subject areas and
grade levels to improve assessment practices in the country. In
conclusion, the study highlighted the importance of utilizing
advanced measurement models, such as the 3-PL model,
to enhance the accuracy of ability estimates in mathematics
assessments. By implementing this model in secondary
school, educators and policymakers can make more informed
decisions about students’ academic performance and tailor
instructional strategies to meet their needs better. Moving
forward, continued research into the effects of item parameters
on ability estimation across different subjects and grade
levels will be crucial for advancing assessment practices and
promoting academic success in Nigerian schools.
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MAT Item Category Curves of 2-PL
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APPENDIX B

MAT Item Category Curves of 3-PL

Probability

a=0.37b=467.72c=-171.99

Probability

a=1.32b=-0.01c=001

a=0.85b=-0.68 c=0.58

Probability

a=1.1556=093¢c=-1.02

Probability

Group 1, temdi

1.0¢
08¢
UGS
b4r
b2y
0.0

32101 2 3
Theta

Group 1, itemd4

1.0
0.8
08
0.4
0.2
0.0

321012 3
Theta

Group 1, itemd?

1.0
0.8
0.6
0.4
0z
0.0

<2101 2 3
Theta

Group 1, temd10

1.0
0.8
08
0.4
0.z
0.0
3 2

ERIES Journal
volume 17 issue 3

4012 3
Theta

a=1.61b5=0.12¢=-0.19

a=1.09b=0.17c =-0.19

Probability
e T o R e Y o Y R

a=191b=0.36¢c=-0.69

Probability

Sk moe e

Probability

Probability

Group 1, temd2

1.0f
0.8F
0.6t

oo
s

o=
=]

32101 2 3
Theta

Group 1, temd5

1.0
0.8
0.6
0.4
0.2
0.0

224012 3
Theta

Group 1, temda

G240 1 2 3

Theta

Group 1, temd11

Group 1, temd3

Probability
L=
™

321012 3
Theta

a=1.55b=-0.02 c=0.03

Group 1, temdé

Probability
Lo @ =
(=T S I S R - =

a=111b=-144c=1.60

Group 1, itemd®

1.0
0.
0.6
0.4
0.z
0.0

S22 -0 12 3
Theta

Probability

a=2.66b=0.10 c=-0.27

Group 1, temd12

1.0
0.8
0.6
0.4
0.z
0.0

-3 2

1012 3
Theta

a=1.000=0.01 ¢=-0.01

Probability

1.0
0.8
08
0.4
0z
0.0
3

21012 3
Theta

a=130b5=0.20c=-0.26

Electronic ISSN
1803-1617

Printed ISSN
2336-2375

I 271



Group 1, temd13 Group 1, temd14 Group 1, temd15

1.0 1.0 f 1.0
Z 08 £ 03 £ 0.8
£ 08 £ 087 g 06
0 0 B 0
o 04 o 04T o 0.4
%0z &2l %0z
0.0- 0.0 0.0
221012 2 22101 2 3 22101 2 3
Theta Theta Theta
a=1.73b=0.13 ¢=-0.23 a=2.68b=-048c=1.30 a=0.60 b=0.79 ¢ =- 0.47
Group 1, temd18 Group 1, temd17 Group 1, temd12
1.0 1.0 1.0
& 08 £ 038 £ 08
S 08 |05 2 08
Fal 0 0
o 04 204 S 04
2 g2 T2 T a2
0.0 0.0 0.0
S22 01 2 3 22401 2 3 22401 2 3
Theta Theta Theta
a=2.12b=-028 c=0.59 a=098b=-123c=1.21 a=2.16 b=-0.28 ¢ =0.60
Group 1, temd18 Group 1, itemd20
1.01 1.0t
Z 087 £ 087
2 0.61 S 06T
£ T =] I
2 0.41 2 047
® 02] “oz2f
00 0.0 1
321012 3 321012 3
Theta Theta
a=1.26 b=0.55c¢c=-0.69 a=167b=0.14c=-0.24
272 I Printed ISSN  Electronic ISSN ERIES Journal
2336-2375 1803-1617

volume 17 issue 3



	_Hlk99050151
	_Hlk102048240
	_CTVL001473a2a86601941e89d233b59b8953cce
	_CTVL001350c5eae48ed47f0a857e1bd6e95fecd
	_CTVL001206cd642d70443dfaf9f3e50bc97be87
	_CTVL0010193395a877a4bb9adbb0a4af0325ef4
	_CTVL001f6e8d733fafa46d19864fd67a5bb9b37
	_Hlk117796679
	_CTVL00119165c0be3ae4f189ced9398729e0f3a
	_CTVL001dda3e0d90b8546c2a7d37e2c7e5df64e
	_CTVL00128c9caf4cbef4c74a4aca5979aa1d817
	_CTVL0010e02bd2ecc084ae4bfddaac0dc92280b
	_CTVL0012dfa69b643c341ffb1b54219177716f5
	_CTVL001ea1ed5d2b1f84e019d340de2db922470
	_CTVL001515d3e49fa9c4431bd2a5dc1f0c6eae2
	_CTVL00135eb95ba4a244fa5b57fd7c140ad89fe
	_CTVL0018052aebd6e314078ad4fc1c55f4d81aa
	_CTVL00168729cfc0c2c4b69a65dedd86615dcaf
	_CTVL00135c80bb12f5741cd84c27b3e69402911
	_Hlk117796564
	_CTVL00169a07bcd37a64315937c5c2b84983bb5
	_CTVL0014148589ab3d148f881a18808bb050b2a
	_CTVL001bd669a49e3be40f1a7d184be759e2d8c
	_CTVL001261bcb3f4e2347a8b8d9d2a445263cd4
	_Hlk117796275
	_CTVL001deed1ff7a16a4381b0d6046c313f2e40
	_Hlk117796195
	_CTVL00181762a46f5e9485aa1fb39c18fd186b0
	_CTVL001cc9b2ae1067c4bc9b0740270ac15c777
	_Hlk117796038
	_CTVL001eedc5fc80ee948aca4dc86afd4173efd
	_CTVL001f89444db003b41ed998ddadf950fc2f1
	_CTVL00171340cc72eb149438bf75e36918af2cf
	_CTVL0012d945644b74b498db7c23613a76553d1
	_CTVL001c407db69db4c49e8a2a1090e618e3369
	_CTVL0010790f15da6814eee889dbf1f2035d60b
	_CTVL0010f63b4ed2a4a41f58d9e254303079c0b
	_Hlk171428342

