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e are pleased to present you the third
Wissue of the year 2023 (vol. 16, no. 3). This

issue includes eight articles by authors
from the Czech Republic, Indonesia, Hungary,
Mexico, Poland, Portugal, Slovakia, and Turkey.
The published articles deal with ethical issues in
education, mathematics education, evaluation
of the Covid-19 pandemic impact on education,
investments in training, among other topics.

In the first article “Examination of the Correlation
BetweenFEthical Attitudesand Dark Triad Personality
Traits Among University Students”,

Barizsné Hadhdazi, Roland Filep, Péter

Miklés Kémives, Andras Istvan Kun,

Maria Ujhelyi and Krisztina Dajnoki

assessed the relationship between

ethical attitudes of university students

and their Dark Triad personality traits.

For this purpose, the authors used the

Ludlum’s questionnaire to measure

ethical attitudes, and the Dirty Dozen
measurement tool to evaluate the Dark Triad traits.
The linear correlation factor and regression analyses
evaluated responses from 347 students attending
Faculty of Economic and Business, Faculty of
Natural Sciences and Faculty of Medical Sciences
at a Hungarian university. The research revealed
that the students’” most unethical behaviour is
Divulging confidential information, Passing
blame for their errors to an innocent co-worker,
and Claiming credit for someone else’s work.
Furthermore, the dark triad personality score is
lower for female students compared to their male
classmates.

In the second article “How Much to Invest and
What Degree to Get? Education As a Strategy
on the Labour Market Scale”, Luis Antonio
Andrade Rosas and Perla Lomeli applied
game theory concepts and subjective beliefs to
show the workers” best response when facing
the uncertainty of whether companies value
training. The analysis is based on a population
of employed workers with incomplete secondary
school in Mexico. The authors observed that when
a company sends signals, through a low audit,
that it will consider training to grant an incentive,
workers could invest 75% of their income in
training. With such an investment, workers
would prefer studying only if they achieve at
least a master’s degree. On the other hand, if
the company’s audit is intense, workers will not
exceed more than 30% of their income to continue
the education. Finally, the opportunity cost of
studying for a worker decreases as companies
are more intense in auditing and distinguishing
through wages.

EDITORIAL

In the third article “Exploring Students’
Mathematical Beliefs: Gender, Grade, and
Culture Considerations”, Achmad Hidayatullah
and Csaba Csikos assessed students’” beliefs about
mathematics education in the Indonesian context
in relation to student’s gender, grade and culture.
The authors used and extensive sample of 536
students of 8-9 grades from east-java province.
The result of the study revealed that students
view their mathematics teachers’ effort to make
mathematics lessons interesting. The students
expressed their intention to continue expanding
further their knowledge. Regarding
students’ gender, boys hold stronger
beliefs that they can understand
the most difficult mathematical tasks.
In addition, eight-grade students
have higher beliefs compared to
ninth-grade  students.  Finally,
considering  students’  cultural
background, Javanese students hold
stronger beliefs in mathematics
performance than Madurese students.

In the fourth article “Identifying the Factors
Influencing Mathematics Teachers” Grading
Practices ~ Regarding  Students’ In-Class
Performance: A Reliability and Validity Study”,
Osman Birgin and Murat Yilmaz aimed to
develop a scale to identify the factors influencing
mathematics teachers’ grading practicesregarding
students” in-class performance. The analysis
is based on responses from 180 secondary and
140 high school mathematics teachers from
the southwestern region of Turkey. The scale
covers eight factors: mathematical knowledge
and skills, social behaviors, affective skills, effort,
homework performance, follow-up test results,
academic exam results, and external benchmarks.
The scale’s construct validity was determined
using item analysis, exploratory factor analysis
and confirmatory factor analysis. The presented
scale provides a valid and reliable instrument that
may be used in determining the factors influencing
mathematics teachers’ grading practices.

Inthefiftharticle“Digital Storytellingin Economics
Subjects and its Effectiveness on Student Learning
Outcomes by Gender and Different Economic
Knowledge”, Jana Nunvarova, Petra Poulova
and Pavel Prazak investigated the effectiveness
of digital storytelling (DST) on students’ learning
outcomes in economics. The authors evaluated
responses from 856 students from all four grades
of business-oriented Czech secondary schools.
The results indicated that the use of the DST
leads to a higher mean success rate in the post-
test for students in the experimental group than



for students in the control group. Moreover,
the results also showed that in the group that
used the DST, students” gender did not affect the
average post-test score, whereas the year of study
influenced the average post-test score.

In the sixth article “Technostress and
Continuance Intention of Online Learning in
Higher Education: Evidence from Indonesia”,
Mohamad Arief Rafsanjani, Albrian Fiky
Prakoso, Eka Indah Nurlaili, Riza Yonisa
Kurniawan and Wida Wulandari focused on
the continuance intention of online learning
among college students in Indonesia after the
Covid-19 pandemic recovery. The authors
evaluated responses from 466 college students
using the partial least square structural equation
modeling. The result showed that three types of
technostress (techno-overload, techno-invasion,
and techno-uncertainty) are confirmed to have
a significant negative effect on the continuance
intention of online learning. On the other hand,
techno-complexity and techno-insecurity do not
affect online learning continuance intention.
Therefore, the authors stressed the importance
of taking the right policies by governments
and universities to reduce the negative effect of
online learning implementation.

In the seventh article “The Complex Evaluation of
theImpactof COVID-19Pandemicat Universities”,
a collective of authors led by FrantiSek Zapletal
analyzed the impact of Covid-19 pandemic
at selected European universities taking into
account the satisfaction of students, teachers, IT
staff and management. To obtain a complex view,
theanalysisaggregatesopinionsfromallinterested
groups of stakeholders covering periods before,
during and after the pandemic. The evaluation
model uses fuzzy sets to capture the uncertainty
and aggregate different stakeholder groups’

opinions. The forced switch to the online
environment caused a substantial decrease
in satisfaction for most stakeholder groups.
However, the overall satisfaction improved at
the end of the pandemic. Despite the decrease
in overall satisfaction with distance learning,
the authors emphasise important benefits related
to better support by digital materials, better skills
with distant communication, improved software
and hardware support.

Finally, in the eight article “Contribution of Locus
of Control, Self-Efficacy, and Motivation to Student
Achievement”, Sayed Masood Haidari, Ayhan
Kogoglu and Sedat Kanadli investigated whether
students’ motivation mediates the relationship
between self-efficacy, locus of control, and
academic achievement. The authors created
a review study consisting of 37 studies providing
correlation estimates for 40 different samples.
The data from these studies were fitted to three
models using a two-stage structural equation
modelling method. In stage 1, a total correlation
matrix was created by combining the correlations,
and in stage 2, this matrix was used for examining
the models. The results revealed that academic
achievement significantly correlates with self-
efficacy and motivation; motivation significantly
correlates with self-efficacy and locus of control;
however, locus of control does not correlate with
self-efficacy and achievement.

We would like to thank all authors who have
submitted their articles to ERIES Journal and special
thanks 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 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.

Sincerely

%=

Martin Flégl

Executive Editor

ERIES Journal

www.eriesjournal.com
www.linkedin.com/company/eriesjournal/
www.erie.pef.czu.cz
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EXAMINATION OF THE CORRELATION
BETWEEN ETHICAL ATTITUDES AND
DARK TRIAD PERSONALITY TRAITS
AMONG UNIVERSITY STUDENTS

ABSTRACT

The purpose of the present paper is to examine the relationship between the ethical attitudes
of university students and their Dark Triad personality traits. Research has suggested that
the juvenile attitudes of people predict their later behaviour. Therefore, it is worth exploring this
area for future aspects. Both topics are at the center of research, both individually and in terms of
the correlations between them. In the present paper, we examined the relationship between ethical
attitudes and the Dark Triad personality traits through questionnaires used in international research
with background variables. We found that the most unethical behaviour is ‘Divulging confidential
information,” ‘Passing blame for your errors to an innocent co-worker, and ‘Claiming credit for
someone else’s work.” The least unethical behaviour is ‘Eating snacks while at your workstation’.
Factor analysis and linear regression analysis were used. Despite our expectations, the revealed
relationships between ethical attitudes and Dark Triad personality traits were not clearly positive.
According to the regression model, the dark triad personality score is lower if the respondent is
female, studies at the commerce-marketing major, and has higher values at the following factors:
‘physiological unethicalness’, ‘overcharge’, and ‘other ethical attitudes’ factors.

KEYWORDS

Organizational behaviour, ethical behaviour, exploratory factor analysis, juvenile attitudes,
linear regression, questionnaire survey
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e The most unethical behaviour was ‘Divulging confidential information’, ‘Passing blame for your errors to an innocent co-

worker’, and ‘Claiming credit for someone else’s work’. The least unethical was ‘Eating snacks while at your workstation’.
e We did not find a significant positive linear correlation between unethical attitudes, background variables, and Dark Triad
personality traits.

INTRODUCTION

Currently, one of the most important challenges, on individual,
community, organizational, and social levels, is to act more
and more ethically because ‘Those who deal with business
science today will sooner or later face the problem of the
ethical representativeness of strictly profit-oriented economic
thinking. Social expectations and demands for responsible
management are becoming increasingly evident towards
companies. It seems less and less true that anything can be
done in business life’ (Szegedi, 2001: 3). One of the most
important areas of ethical behaviour is workplace behaviour,
as we spend a significant part of our lives in a workplace
environment. As university lecturers and Ph.D. students, we
shifted our focus towards the ethical attitudes of our students,

ERIES Journal
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keeping in mind that they would become employees in the next
phase of their lives. Ethical or responsible behaviour might be
influenced by numerous factors, such as personality, upbringing
and the resulting scale of values, family background, standard
of living, and even the knowledge acquired through education
(Fisher, Lovell and Valero-Silva, 2013). Among the many
influencing factors in the scope of our research, we examine
the relationship between personality and the ethical attitudes
of university students towards workplace behaviour. On the
one hand, the research was based on the Dark Triad personality
theory, and on the other, the ethical questionnaire created by
Ludlum et al. (2013). Dark triad traits have been chosen as
variables in ethical attitudes research because these traits are
frequently associated with counterproductive work behaviour
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Electronic ISSN
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(Mahmood et al. 2021; Ozsoy, 2018; Cohen, 2018), malevolent
behaviour (Furnham et al., 2014; Ozsoy, 2018) and other
antisocial behaviour (Jonason et al., 2012) which are examples
for unethical behaviour. In our research, we expect a negative
connection between ethical behaviour and Dark triad traits.

In the remainder of our introduction, we provide a scientific
literature review of two topics related to our topic. First, we
present the characteristics of the Dark Triad personality model,
then the research on the ethical attitudes of university students
is reviewed. Finally, we present empirical research in which
the above topics are interweaved and where others examine
the ethical attitudes of individuals or university students.

In our opinion, this approach requires us to be responsible
individuals or even organizations, not only towards the natural
environment but also towards all of the stakeholders
around us. That is, in our private life and as members of
an organization (including our workplace), our actions must
conform to moral and ethical standards. With the above in
mind, researching and measuring the ethical attitudes of our
students is worthwhile, and so is incorporating these values
and norms into education.

Literature review and hypothesis development

In this section, we overview the literature on Dark Triad
personality traits, the theoretical background and empirical
results on the ethical attitudes of university students, and
the relationship between ethical workplace behaviours and
Dark Triad personality traits.

Dark Triad personality traits

In 2002, Paulhus and Williams drew attention to the Dark
Triad, three unpleasant but non-pathological personality traits,
Machiavellianism, narcissism, and psychopathy, which are
conceptually distinct but overlapping according to empirical
studies (Furnham, Richards and Paulhus, 2013). These
personality traits are present to varying degrees in all people
(Robbins and Judge, 2019). This study is also interesting
from an organizational point of view because although these
traits are undesirable by society, those who are strong in these
personality traits often benefit from them. For instance, if
these traits are accompanied by intelligence and an attractive
appearance, they help the individual acquire leadership
positions (Furnham, 2010).

Strong  Machiavellian individuals are cynical and
unconscientious, believing that manipulation of people is
the key to a successful life and they act accordingly (Jones and
Paulhus, 2009).

In the case of structured organizations, if the gap between
individual desires and organizational profit grows, particular
attention needs to be given to the potential Machiavellian
personality of the manager, especially if the organization in
question applies a performance-based compensation system.
Such a bad manager is selfish, non-empathic, focuses solely
on the achieved results, and tends to favor so-called ‘solo star’
employees who are fully willing to subordinate themselves to
their personal performance and achieve their set objectives.
The employment of such managers poses particular risks to
organizations (Myung et al., 2017).
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Narcissism is characterized by a sense of self-love, grandeur,
entitlement, domination, and superiority (Paulhus and
Williams, 2002). Narcissistic personality traits have a positive
effect on business-like CSR activities only. Such activities
may include protecting consumer rights, product liability,
or consumer satisfaction. The narcissistic leader is typically
considered a special personality, in which the role of mass
media is very important. In fact, media might turn the spotlight
towards the negative attributes of certain managers; namely, it
can influence the behaviour of the managers of organizations if
they seek to achieve the ‘star-CEQO’ status. Managers with such
personalities pay less attention to achieving feasible CSR goals
concerning employees, the environment, or society (Myung
et al., 2017). A personality survey of managers of state-
owned South Korean companies showed that the presence of
a narcissistic manager positively influences the performance
of the state-owned company, which is more due to managerial
decisions than corporate income management. However, this
effect will only be true in the short term; in the long run,
the presence of a narcissistic leader will lead to a deterioration
in company performance (Kim, 2018). The expansion of
narcissistic individualism is already affecting research
performed in the field of holistic spirituality, as the latter
phenomenon is typically analyzed within the framework of
narcissistic individualism, with particular attention to its
economic effects (Clot-Garrell and Griera, 2019). It should
also be emphasized that observing information-related
abnormalities and the extreme impact of social media is
a strong self-regulatory need for all stakeholders (Aznar,
2019), including companies where the presence of a manager
with an inadequate personality makes it difficult to avoid
unwanted effects.

Psychopaths are characterized by irascibility, excitement-
seeking, low empathy (Paulhus and Williams, 2002), and
unconsciousness and insensitivity (Hare and Neumann,
2009). They can make a good impression but are emotionally
superficial and often lead a parasitic lifestyle. The incidence
of psychopathic leaders in the private sector is higher than
in the public sector in general. Psychopathic leaders tend to
impose greater workloads on their subordinates, more conflicts
emerge between them, and they prefer to place organizational
constraints on their staff. At the same time, psychopaths can
often become real organizational stars, who are often honored.
Still, at the same time, they exhibit extreme behaviours such
as bullying, threat and intimidation, coercion, and restraint
(Myung et al., 2017).

Despite their different origins, the Dark Triad personality
types share common characteristics. To a different extent, all
three carry a character labeled as socially malicious. These
include self-promotion, emotional coldness, insidiousness, and
aggression (Paulhus and Williams, 2002).

In the scientific literature, it is relatively easy to find empirical
studies measuring university students’ Dark Triad personality
traits in relation to different factors. Do and Dadvari (2017)
found that the Dark Triad personality had a mediating role in
Taiwanese students’ entrepreneurial attitude orientation and
entrepreneurial intention. Giammarco and Vernon (2014),
in a study done among Canadian undergraduate students,
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found that two out of the three Dark Triad personality traits,
‘Machiavellianism and psychopathy, were positively correlated
with an emotional vengeance but negatively correlated with
justice-fairness and justice-legal decisions’ (Giammarco and
Vernon, 2014:23). Harrison et al. (2018) in their research found
that Dark Triad had a positive impact on fraud behaviour.
Onyedire et al. (2019) examined the associations of Dark Triad
traits with problem gambling among Nigerian undergraduate
students. They found that psychopathy and students’ age
were positive, and narcissism negatively predicted problem
gambling. Vedel and Thompsen (2017) compared newly
enrolled students’ Big Five and Dark Triad traits and found
significant differences in different academic majors. The largest
difference was measured between economics/business and
psychology students. Students choosing economics/business
majors had high Dark Triad scores, unlike those in psychology
majors, who had low Dark Triad scores. Blais and Pruysers
(2017) analyzed the connection between Dark Triad and
general personality traits and political ambition. Cannon
et al. (2020) compared students in British private schools and
British public schools based on Dark Triad personality traits.
They found that students in private schools scored higher on
Dark Triad personality traits and were less characterized by
intellectual humility than students in public schools. Dark
Triad personality traits have a negative relationship with
intellectual humility, and this relationship was also stronger in
private school students than in students in public institutions.
Guo et al. (2023), in a survey of a sample of Chinese
university students, found that the presence of Dark Triad
personality traits has a limited effect on students’ creativity
levels. Kircaburun et al. (2021) examined the relationships
between Dark Triad personality traits and learning addiction
involving Turkish university students. They found that for
females, only Machiavellianism related — not significantly —
positively to study addiction, while for males, all three Dark
Triad personality traits were significantly associated with study
addiction. Nishant (2019) examined the impact of Dark Triad
personality traits of university lectures on students’ perceptions
of institutional quality. He found that in the case of students
studying at elite Indian management schools, the instructors’
moderate-level Dark Triad personality traits had a positive
effect on perceptions of institutional quality. In contrast, low
and high-level Dark Triad personalities had the opposite effect.
In a separate chapter, we provide more empirical research
results which analyze the impact of personality on ethical
attitude and behaviour.

Ethical attitudes of university students

‘Attitude is an evaluative statement or opinion about a person,
object or event’ (Robbins and Judge, 2013: 71). Based on this,
judging and commenting on any activity according to moral
standards can be defined as an ethical attitude. According to
Moosavi et al. (2016), ethical attitudes indicate motivation
and practical commitment. They also add that while ethical
attitude includes conformity to formal codes of professional
ethics, ethical attitudes are more complex than merely
following the rules and codes of ethics. They also believe that
an ethical attitude is important because regulation alone is
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unable to answer to and prepare for every ethically dangerous
situation. Referring to other sources (Gastmans, 1999;
Solomon, 2001; Olthuis and Dekkers, 2003; Olthuis, 2007), it
is stated that an ethical attitude can help resolve such ethically
dangerous situations. Education at different higher educational
institutions can positively affect the students’ perception
of ethics. The students mostly think universities are ethical
places by their nature (Ozeltiirkay et al., 2018). Bangladeshi
students underlined the importance of ethics (and mostly:
business ethics) education in university curricula because
they associated the managers to follow the different ethical
rules if they know their meanings and if their importance is
clarified (Adhikary and Mitra, 2015). The ethical content
of the education has to be designed carefully, concerning
the age specificity of the students. With effectively designed
ethical training included in the curricula, the students were
more willing to follow the ethical rules (Berkovich and Eyal,
2018). Using movies to demonstrate ethical problems seems
to be a successfully used tool in the case of university ethical
education (Schwartz, 2017).

McCabe, together with his fellow authors (McCabe and Trevino,
1993, 1996; McCabe and Bowers, 1996; McCabe, Treviiio
and Butterfield, 2001), attempted in several studies to uncover
the values and behaviour of students in relation to cheating.
In terms of the 30-year period they studied, it was shown that
student participation in university cheating increased, the
participation rate of females was higher, and their willingness
to cheat was intensified by the accepting attitude of their
fellow students (the effect of this was considered particularly
strong), or if the students saw their fellow students cheating.
Concerning the codes of ethics established by the universities, it
has been stated that their preparation is insufficient in itself; its
introduction to and acceptance by students and teachers is also
required. Earlier research has also found that the environment
surrounding a person has a significant effect on the development
of behavioural deviations (McCabe and Trevino, 1993; Jordan,
2001). The accepting attitude towards the cheating behaviour
of students is still a perceptible and existing phenomenon, and
it should also be noted that higher education might enhance
the need of students to act on their cheating tendencies, as exams
with more attending students increase their willingness to cheat
(Kiraly et al., 2018). At the same time, according to a survey
conducted among Hungarian students, both teachers and
students addressed issues beyond the ethical and disciplinary
consequences of cheating on exams, as both lecturers and
students mentioned that cheating might significantly undermine
the motivation of lecturers towards teaching and working
(Csillag et al., 2017). There are some differences in willingness
to follow ethical rules by the discipline of the students. Still,
most students accept unethical acting because they do not want
to be excluded from different social groups just because of their
ethical behaviour (Rodzalan and Saat, 2016). Most students
reported their unethical behaviour during university classes is
mostly related to using different IT and smart equipment for non-
learning aims in research completed on a sample of Malaysian
students (Ahmad et al., 2017). This research shows the students
know that if they deal with topics unrelated to the university
lectures during the classes, their behaviour is unethical.
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Our own examinations were based on another research
activity conducted among students, which can be attributed
to Ludlum et al., who first assessed in 2009 and then in 2015
the extent to which their students perceive certain workplace
behaviours as unethical (Ludlum and Moskaloinov, 2009;
Ludlum, Moskalionov and Ramachandran, 2013; Ludlum
et al., 2015). According to their findings, the workplace
situations considered the most unethical were the following
(Ludlum, Moskalionov and Ramachandran, 2013:15, Ludlum
et al., 2015): ‘passing blame for your errors to an innocent
co-worker’; ‘divulging confidential information’ (Ludlum,
Moskalionov and Ramachandran, 2013:21); ‘claiming credit for
someone else’s work’ and ‘falsifying reports’. The questionnaire
and examination methodology are described in more detail in
the scope of the Material and Methods section.

An interesting research question is what sort of thoughts and
feelings university students express about CSR (Corporate Social
Responsibility). The importance of this topic is underlined by
Karacsony (2020), who paid attention to the role of profit-oriented
companies causing global social problems and the possibilities
of the leaders of minimizing these risks. Since current students
once can become leaders at profit-oriented companies, their
attitude to CSR will be crucial. Research in CSR has mainly
focused on differences between genders, classes, cultures, and
generations (Luthar and Karri, 2005; Haski-Leventhal, 2013;
Kaifi et al., 2014; Alonso-Almeida, Fernandez De Navarrete and
Rodriguez-Pomeda, 2015). Reviewing the research findings, the
following observations were made: Kaifi and his research group
published that there were significant differences between males
and females in terms of the priority of social responsibility to the
benefit of the latter. There was also a significant difference based
on the cultural affiliation of the respondents: people from high-
context cultures are more committed to CSR. The members of
Generation Y are significantly more sensitive within this area as
compared to the members of Generation X (Kaifi et al., 2014).
Research related to Haski-Leventhal revealed that ethical
corporate behaviour was the most important factor within
the CSR pyramid of students, legal compliance was the second
important, followed by economic, social, environmental,
and last but not least, philanthropic responsibility (Haski-
Leventhal, 2013).

According to the above, it can be seen that the student CSR
pyramid does not match the order shown in Carroll’s (1979,
1991) CSR pyramid. In an article by Alonso-Almeida
published in 2015, students were categorized by grades: it was
found that second and third-grade students were less sensitive
to CSR than their first-year fellow students (Alonso-Almeida,
Fernandez De Navarrete and Rodriguez-Pomeda, 2015). Luthar
and Karri’s research (2005) informs us that the expectations of
females towards corporate ethical behaviour are higher, and the
sensitivity of higher-grade students in this regard is stronger,
a fact that contradicts Alonso-Almeida’s findings.

One might wonder whether it is relevant to infer the later
workplace behaviour of university students from their ethical
attitudes. In this regard, Sims demonstrated in a study published
in 1993 that there was a connection between the two (Sims,
1993). The research outcomes published by Sims were agreed
upon and confirmed by Selvalakshmi and Mutharasi (2017).
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Findings of the empirical studies related to the ethical
attitudes of university students

Ludlum and Moskaloinov conducted their first research among
university students in 2009: they examined how Russian
students see the causes of corruption, whether they are involved
in corrupt acts of business life, and whether they would report if
such a case came to their knowledge. In their study summarizing
the research findings (n = 540), they report that according to
Russian university students, the three most common causes of
corruption are the low level of legal culture and low willingness
to comply with laws, inefficient functioning of state institutions
and the existence of legal loopholes as well as the greed and
immorality of Russian bureaucrats (Ludlum and Moskaloinov,
2009). According to the research findings, about half (47%) of
the students are not involved in business corruption, which is
quite positive. Still, the situation could be more favorable when
it comes to reporting corruption if it came to their attention in
any form: 40% of them declared that they would not report it
(Ludlum and Moskaloinov, 2009).

Ludlum et al. continued their research in the United States: their
study papers, published in 2013 and 2015, examined the ethical
attitudes of American university students. The first survey
involved 725 people, who said they considered the most unethical
the following behaviour: ‘divulging confidential information,’
‘passing blame for one’s errors to an innocent co-worker’ and
‘falsifying reports’. From an ethical point of view, the most
acceptable behaviours were eating snacks at work and falling
asleep in church (Ludlum, Moskalionov and Ramachandran,
2013:21). However, the authors also pointed out that different
individuals and groups may follow very different ethical values,
making it almost impossible to set unified ethical guidelines for
everyone in business life (for example, by referring to the code
of conduct for companies).

A 2015 study by Ludlum et al. reports on the findings of
the second round of research, which involved a narrower scope of
only 356 university students. According to their findings, the most
unethical workplace situations are the following: ‘passing blame
for one’s errors to an innocent co-worker’; ‘to divulge confidential
information’; ‘to claim credit for someone else’s work’ and
“falsifying reports’, while they labeled one as entirely not ethical
at all, namely whether it is ethical to eat snacks at work (Ludlum
et al., 2015). Examining gender differences showed that females
are more ethical than males, and smokers are more ethical than
non-smokers (the latter could not be explained).

The original questionnaire was developed by Ruch and
Newstrom (Ruch and Newstrom, 1975), in which 17 workplace
situations were formulated. The research involved managers and
supervisors completing a test: how unethical is the behaviour
described, do describe it to your manager, how often do they do
it, and how often do you think your manager does it? (Ruch and
Newstrom, 1975: 17-18)

Their main findings:

*  Managers perceive degrees of ethics (situations are not
only black or white; some things are seen as more or less
unethical than others) (Ruch and Newstrom, 1975: 19).

*  No ethical standard is accepted universally: this depends
on ethical codes and climates of their organizations
(Ruch and Newstrom, 1975: 19).
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*  Another main conclusion: managers see their superiors
as an important reference group and tend to align their
ethical standards with their bosses’ beliefs (Ruch and
Newstrom, 1975:20).

In 1996, Deshpande and their colleagues conducted a survey
(N = 136) in Sakha Republic of Russia using a questionnaire
of Ruch and Newstrom (Deshpande et al., 2000). Significant
differences between genders were identified. Female managers
reported various activities to be more unethical than their male
colleagues. Among other results, we could mention falsely
claiming sickness, pilfering organization supplies are more
unethical than male managers, and accepting gifts and favors
for preferential treatment.

We have already tested the ethical attitudes of domestic
university students on a sample of 67 people (Barizsné and
Ujhelyi, 2017). According to our findings at the time, our
students classified more situations as particularly unethical
than their American counterparts: divulging confidential
information, passing blame for one’s errors to an innocent co-
worker, pilfering organization materials, claiming credit for
someone else’s work, falsifying reports, falling asleep at work,
not reporting violations of organization regulations, increasing
accounts by more than 10%, and falling asleep in church
(the mean score of these statements was higher than 4). However,
students did not find it unethical to give gifts for preferential
treatment, to use the company’s resources for private purposes,
not to report others violating company policies, or to eat snacks
at work (the mean score of these responses was below 3). Based
on our findings, we also concluded that our students had a high
degree of agreement (lower standard deviation values) for the
behaviours considered particularly unethical. In contrast, in
the case of the rest of the statements, the standard deviation
was higher. Namely, our students were more divided on these
issues (Barizsné and Ujhelyi, 2017).

Examination of the relationship between ethical
workplace behaviours and Dark Triad personality
traits

In this chapter, we provide a brief overview of empirical
research that, similarly to our own research, sought correlations
between Dark Triad personality traits and ethical workplace
behaviours.

Over the past one and a half decades, there has been an
expanding scope of research to uncover the success of Dark
Triad personalities from a management science perspective
(Vize et al., 2018). This process is in line with the research
tendency in international economics that pays increasing
attention to unethical, dishonest, and unlawful elements
in the operation of companies (Sadaf et al., 2018) - as their
emergence is certainly inseparable from the personality
of corporate managers. The ethical attitudes of managers
significantly influence the quality of the reports submitted by
companies as well (Im and Nam, 2019). Consequently, it has
been found that individuals belonging to the Dark Triad prefer
to use various ‘cheater strategies’ to achieve their interpersonal
and social goals despite their antisocial personality (Fox and
Rooney, 2015). Regarding morality, Dark Triad personalities

ERIES Journal
volume 16 issue 3

are often called compromising or dysfunctional (Jonason
etal., 2015). As a result of the competing nature of competitive
relationships, opportunistic behaviours may also intensify
in corporate management, providing another great example
of how the extreme personality of managers may affect
the performance of companies and how it may result in
organizations willing to break market rules (Cygler and Sroka,
2017)coopetition is fraught with threats arising mainly from
both the coexistence and interaction of streams of cooperation
and competition between competitors. Research on a sample
of 235 companies operating in the high technology sector (HT.
In 2012, Moore’s research team examined the relationship
between Dark Triad personality traits and unethical
organizational behaviour. Based on the findings of multiple
surveys, they concluded that the more Machiavellian a person
is, the more prone they are to lying, antisocial behaviour, and
exploitation of others.

O’Boyle and his fellow researchers (2012) looked
for the relationship between the Dark Triad and
counterproductive work behaviour. A meta-analysis was
conducted by reviewing data from 186 studies, which found
that the three Dark Triad traits were related and that all
three Dark Triad traits were significantly associated with
counterproductive workplace behaviours.

Furnham et al. (2013) analyzed the correlation between
the Dark Triad traits and cheating among university students:
psychopathy predicted copying the answers at exams, while
Machiavellianism predicted plagiarism. As for the subjects
involved in the study sample, those heavily psychopathic or
Machiavellian students often demanded extra points they had
not worked for.

Baughman’s research group (2014) examined 462 university
students. Their data found that psychopath and Machiavellian
traits were positively correlated with cheating in both private
life and university situations.

A study published by Roeser et al. (2016) pointed out that, in
the case of the studied sample of 196 people (the respondents
were students), the Dark Triad personality traits differed
regarding unethical behaviour patterns. Machiavellians
are involved in complex deception, while psychopaths are
more involved in impulsive cheating (Roeser et al., 2016).
Cohen’s (2015) publication from 2016 confirms the findings
of Boyle and his research team, namely that all Dark Triad
traits positively correlate with so-called counterproductive
workplace behaviour. We also found a source in the literature
review that deals with a very actual topic related to business
ethics: the management’s role regarding the company’s ethical
operation. Intervention in the ethical side of the company
operation can have a counterproductive effect. The aim of
a company’s management is more likely to create and maintain
a milieu for the company that supports the formation of ethical
working conditions (Trevifio et al., 2006). This practice
also supports the top-down flow of ethical norms and norm-
creation at companies described by Diochon et al. (2018).
In several cases, companies employ ethicist specialists to
help the work of the ethical bodies — including, for example,
an ethical committee — but applying ethics can also become
counterproductive (Emmerich, 2009).

Electronic ISSN

Printed ISSN I 163
1803-1617

2336-2375



Hypotheses

Ludlum et al. (2015) found that among the interviewed
students, the most unethical workplace behaviours out of the 20
behaviours listed by them are: passing blame for one’s errors
to an innocent co-worker; divulging confidential information;
claiming credit for someone else’s work and falsifying reports,
while the most ethically acceptable form of conduct from
the same list is ‘Eating snacks while at your work station’.
As a reflection of this:
HI: It is assumed that the opinions of our respondents about
the unethical nature of the examined behaviours are in line with
the findings of Ludlum (Ludlum et al., 2015)
H1.1: Students in the sample considered the following behaviour
the most unethical:

*  ‘Divulging confidential information.’

»  ‘Passing blame for your errors to an innocent co-worker.’

*  ‘Claiming credit for someone else’s work.’

In their research, Ludlum et al. (2015) identified ‘Eating snacks
while at your work station’ as the most ethically acceptable
form of behaviour. This can also be understood as indirectly
shortening one’s working time. Based on this:

H1.2: We assume that the least unethical form of behaviour
in the sample of students is ‘Eating snacks while at your
work station.’

In her research, Moore (2012) found a link between
Machiavellianism, propensity to lie, and antisocial behaviour.
O’Boyle et al. (2012) found a significant association between
Dark Triad personality traits and counterproductive workplace
behaviour. Roeser et al. (2016) could relate those personality
traits; we also examined various unethical behaviours. Based
on this, we assume that:

H2: A significant positive linear correlation exists between
unethical attitudes and Dark Triad personality traits.

H2.1: Acceptance of uncthical behaviour suggests high
Machiavellian values.

H2.2: Acceptance of uncthical behaviour suggests high
narcissistic value.

H2.3: Acceptance of uncthical behaviour suggests high
psychopathic value.

MATERIAL AND METHODS

During our empirical research, we applied questionnaires as
data collecting instruments with distinct scales for measuring
ethical attitudes and Dark Triad personality.

The measurement tool for identifying ethical attitudes was
taken over from previous research by Ludlum’s research group
(Ludlum, Moskalionov and Ramachandran, 2013). The original
questionnaire contains 20 statements to evaluate, 19 describing
workplace situations, and one describing a situation outside
the workplace (actually in a church). Respondents were asked
to rate on a Likert formatted 5-point evaluation scale the degree
to which a given statement was considered unethical (5 being
very unethical and 1 being very ethical).

Ozeltiirkay and their colleagues used this questionnaire in
2015: 275 questionnaires were collected at the university
in the Mersin region, Turkey between 20 and 31 of July
(Ozeltiirkay et al. 2018). They analyzed the scale’s reliability
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in their study: reliability analysis was done for both full of
the items first. Then the scale was divided into two parts, and
each part’s reliabilities were calculated. The scale used in this
study is reliable: both the first and the second half of the scale
and the full of the scale have an appropriate Cronbach-alpha
(0.781; 0.780; and 0.865) (Ozeltiirkay et al. 2018:7).

The Dark Triad personality traits were measured using a solid
12-item measurement tool called Dirty Dozen, developed
and validated by Jonason and Webster (2010). They designed
4 Studies, involved 1085 respondents, and examined Dirty
Dozen’s structural reliability, convergent and discriminant
validity, and test-retest reliability. This questionnaire contains
4 questions on Machiavellianism, 4 on Narcissism, and 4 on
psychopathy. Respondents were asked to mark how much
each behaviour is characteristic on a Likert formatted 7-point
evaluation scale. Later, 2019 Maneiro et al. (2019) later
validated the Spanish version of Dirty Dozen. The number of
respondents was 326. The questionnaire showed good internal
consistency and acceptable test-retest stability.

Data were collected between February and September
2017 among domestic students of the (deleted to maintain
integrity) with the permission of the Ethics Committee of
the Faculty. The students could fill in the questionnaires
anonymously and voluntarily. Several background variables
were recorded: gender, year of birth, number of siblings,
the course they attended, and whether they attended
an ethics course. The sample size is 347, of which 66.0%
of respondents are females and 33.1% are males (missing
data: 0.9%). The youngest respondent was born in 1999,
and the oldest in 1964. 51% (177) of the students were
born in 1996-1997. 65.7% (228) of the sample comes from
programmes run by the faculty of economics and business,
27.7% (96) from the faculty of natural sciences, 4.6% (16)
from the faculty of medical sciences, and the missing value
is 2.0% (7).

For testing our hypotheses, linear regression analyses (factors
representing ethical variables) were applied besides descriptive
statistical methods. The Cronbach-alpha of the ethical full scale
(20 items, N=297) is 0.789, while the Dark Triad questionnaire
(12 items, N = 344) is 0.825. Like Ozelturkay et al. (2018:7),
we calculated the Cronbach-alpha for both sample halves. For
the first half, it is 0.665 (10 items, N = 317); for the second
half, it is 0.694 (10 items, N = 311). Bivariate linear correlation
matrices of the total sample and the regression models reported
in table 3 are presented in appendix 4.

RESULTS

In presenting our research results, we first address H1 (H1.1,
H1.2) hypothesis through descriptive statistics. Then we focus
on the connection between respondents’ Dark Triad personality
traits and their ethical attitude (H2.1, H2.2, H2.3 hypothesis).
We analyzed the ethical attitudes using factor analysis. Then
we used these factors in our linear regression model.

Ethical attitudes

Table 1 in Appendix shows the means, standard deviations,
medians, and mean ranks of the 20-item ethical attitude
questionnaire (Ludlum, Moskalionov and Ramachandran, 2013).
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Taking into consideration those responses only that contained
answers to all the 20 items (N = 297), there were statistically
significant differences in the perceived unethicalness
of the listed behaviours (Friedman test was conducted;
x*(19) = 2248.8327, p < 0.001). We have found that students
considered the following behaviours to be the three most
unethical (median = 5): ‘EB8. Passing blame for your errors
to an innocent co-worker’, ‘EBS. Divulging confidential
information, and ’EB9. Claiming credit for someone else’s
work’. Wilcoxon signed-rank test was conducted for the
consecutive item pairs to examine if the next item significantly
differed from the previous one. EB8 and EBS5 did not differ
significantly (Z = -0.007, p = 0.994), but the EB5-EB9, EB9-
EB15 pairs do (Z = -3.813, p < 0.001; Z = -2.738, p = 0.006
respectively). EB15 and EB10 (Z = -1.533, p = 0.125) did
not differ again. The ethically most acceptable behaviour
was ‘Eating snacks while at your workstation’, which had
a significantly lower rank then the previous EB7 (Z = -5.409,
p<0.001).
Factor analysis of the ethical attitudes questionnaire was
performed with the exclusion of EB16 (‘Falling asleep at
church’) (item labelling according to Table 1) as it is the only
statement that does not represent work-related behaviour, and
EB14 (‘Authorizing a subordinate to violate organization
rules.”) as it did not fit to any of the revealed factors. The results
of factor analysis with EB14 (KMO = 0.777, Bartlett’s score
= 1215.873, p<0.001, explained variance = 57.807%) are
not presented here for length reasons since we will not work
with them further. However, the information in parentheses
above shows that the omission of EB14 changed significantly,
explaining neither the goodness of the factor analysis nor
the proportion. The factor analysis was performed using
the Listwise method to avoid possible biases caused by
incomplete questionnaires.
The statistics for the Kaiser-Meyer-Olkin Measure of
Sampling Adequacy test (0.773), and the Bartlett’s test score
(1134.775, p < 0.001). Based on the results of the tests,
exploratory factor analysis can be performed. The analysis
resulted in 6 factors, which together explain 59.355% of
the total variance. The factor analysis was conducted using
the principal component method, varimax rotation, and Kaiser
normalization (Table 2 in Appendix).
The resulting 6 factors were named as follows:

*  Factor 1: mixed (EBS5, EBS, EB9, EB10, EB15)

* Factor 2: physiological unethicality: (EB12, EBI13,

EB18, EB19)

*  Factor 3: bribery: (EB3, EB17)

*  Factor 4: overcharge: (EB2, EB11)

* Factor 5: exploitation of corporate resources: (EBI,

EB4, EB6)
*  Factor 6: ‘honor among thieves’: (EB7, EB20)

Testing the connection between Dark Triad
personality traits and ethical attitude factors
Regression analyses were performed to reveal linear relationships
between the Dark Triad personality traits, ethical attitude
factors, and other background variables (Table 3 in Appendix).
In the regression model, we will use the following variables:
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FEMALE: 1 if the respondent is female, 0 if male.
BIRTHYEAR: the year when the respondent was born
SIBLING 1: 1 if the respondent has 1 sibling, 0 if otherwise
(no sibling or more than one).

SIBLING 2: 1 if the respondent has 2 siblings, 0 if otherwise
(more or less than two).

SIBLING 3: if the respondent has exactly 3 siblings, 0 if
otherwise

SIBLING 4+: if the respondent has 4 or more siblings, 0 if
less than 4.

PARTTIME: 1 if the respondent is a part-time student, 0 if
otherwise.

2ND_YR: 1 if the respondent is a 2" year student, 0 if otherwise.
3RD YR:1iftherespondentisa3rdyear student, 0 if otherwise.
MAJOR _FA: 1 if the respondent’s major is BSc in Finance and
Accounting, 0 if otherwise.

MAJOR CM: 1 if the respondent’s major is BSc in Commerce
and Marketing, 0 if otherwise.

MAJOR ML: 1iftherespondent’s major is MSc in Management
and Leadership, 0 if otherwise.

MAJOR_INT: 1ifthe respondent’s major is BSc in International
Economics, 0 if otherwise

MAJOR_B: 1 if the respondent’s major is BSc in Biology, 0 if
otherwise

MAJOR _G: 1 if the respondent’s major is BSc in Geography,
0 if otherwise

MAJOR HCM: 1 if the respondent’s major is MSc in Health
Care Management, 0 if otherwise

ETHICSCLASS: 1 if the respondent has completed an Ethics
related course, 0 if has not.

FACT : The value of the ethics factor n.

Based on the results in Table 3, the summarized (total) score of
the Dark Triad traits could be described by Equation 1 in the
examined sample at a 5% significance level, which model was
able to explain about 20.0% of the Dark Triad score.

Y, DARKTRIAD 37.525-3.447 (XFEMALE —6.581 (XMAJOR7CM) 1
-3.402 (X,,.,) - 0.668 (X,, ., )* —0.326 (X, ...)° ()

-1271(X,,..) +e

¢ is the random error term. According to the regression model
estimated from the sample, the dark triad personality score is
lower if the respondent is a female, studies at the commerce-
marketing major, and has higher values of the mixed (FACT1),
physiological unethicality (FACT?2), and overcharge (FACT4)
factors.

The regression model of the Machiavellian personality trait is
described in Equation 2 (based on Table 3):

Y sy = 12484=2033 (X ) +0337(X,,..)° ()

-0497 (X,,..) +e
This model can explain 11.7% of the variation of
the Machiavellianism score. In our sample, male respondents,
as well as ones with a higher ‘physiological unethicality’
(FACT2) value, tend to have a higher Machiavellianism level,
while higher values of the ‘overcharge’ (FACT4) factor predict
a lower level of Machiavellianism.
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The second model in Table 3 shows the regression analysis
results between the narcissism personality trait (explaining
10.9% of its variability) and the ethical attitude factors.
The model is formalized in equation 3:

YNARC]SS[SM = 12991 + 2'553(XMAJOR7ML) + l'969()(/|/1AJORJNT) (3)
~1.365 (X, ) + &

Respondents of the sample tend to have more narcissistic
personalities if they study management and leadership or
international management. Higher values of the fourth ethics
factor predict a less narcissistic personality.

The level of a psychopathic personality in the students’ sample
(Table 3) is formulated in Equation 4:

Y =10.807—-1.973 (X,

PSYCHOPATIC FEMALE) B 2186

123 (X, )~ 0.176(X., . ) 4)

FACTI FACTI

~0.230(X,,. y+e

FACT4

XMAJORiHCM)

-0.145(X,,..,)°
Psychopathic personality was lower in the sample for female
and health management students, as well as if the values of
the first, second, and fourth ethics factors had higher values.
The model explained 18.3% of the studied personality trait.

DISCUSSION

Our findings (see Appendix 1) on ethical attitudes are
consistent with the findings of Ludlum et al. (2013; 2015),
according to which the most unethical behaviour is ‘Divulging
confidential information’ (EBS), ‘Passing blame for your
errors to an innocent co-worker’ (EB8) and ‘Claiming credit
for someone else’s work.” (EB9). The least unethical behaviour
is ‘Eating snacks while at your work station’ (EB19). Based
on the above, we have failed to reject (on the 5% level of
significance) both sub-hypotheses (H1.1, H1.2) of our first
hypothesis (H1: ‘the opinions of our respondents about
the unethical nature of the examined behaviours are in line
with the findings of Ludlum’). When analyzing the research
outcomes, we must remember that from a moral viewpoint,
misleading and lying have different meanings (Berstler,
2019). As our analysis was completed on a sample of business
students, we also paid attention to the outcomes of Gwinner
et al. (2019), who stated that business students are more likely
to formulate an opinion based on the needs of the business
life than the non-business students. This circumstance is
very important because, as Holcomb et al. (2019) underlined,
companies with Ethics and Compliance Committees are more
successful than those that do not use this kind of company
practice. The university students’ opinion — who will once
become leaders at these companies — is very important and has
an outstanding impact on their future performance.

Exploratory factor analysis was carried out based on the ethical
attitudes questionnaire items, and we identified six factors.
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Using linear regression analysis, we examined how these
factors (and the background variables) reduce or increase
the expected degree of the Dark Triad personality traits. We
rejected our second hypothesis, ‘H2: There is a significant
positive linear correlation between unethical attitudes and Dark
Triad personality traits’ (on the 5% significance level) because
our assumptions were only partially supported in the cases
of certain factors in some models.

The investigations related to the ethical behaviour of the students
and their moral beliefs have about a century-long history (Barnes,
1904; Carter, 1929; Dudycha, 1933). This topic is always
actual as the universities have key roles in the employability of
(former) students.

That circumstance means that universities are partly responsible
for the students’ employment (Lopez-Miguens et al., 2021), and
the students’ success in the labor market can also depend on
their ethical education. The role of ethical education in Eastern-
Central-Europe became more important, as well as the ethics
management elements used to spread in this region (LaSakova
et al., 2021).

CONCLUSION

This paper aimed to examine the relationship between
the ethical attitudes of university students and their Dark
Triad personality traits. Ludlum’s questionnaire (Ludlum,
Moskalionov and Ramachandran, 2013) was used to measure
ethical attitudes, and the Dirty Dozen (Jonason and Webster
(2010) measurement tool was chosen to evaluate the Dark
Triad traits. Besides descriptive statistics, linear correlation
analysis, factor analysis, and regression analysis were applied
to prove the relationship. Our findings are in line with previous
research results. The most unethical behaviour was ‘Divulging
confidential information’, ‘Passing blame for your errors to an
innocent co-worker’, and ‘Claiming credit for someone else’s
work’. The least unethical behaviour was ‘Eating snacks while
at your workstation’. The relationship between the Dark Triad
personality traits and six ethical attitudes factors were tested
using linear regression analysis. We have found connections
only between a few ethical factors and each DT trait.

Our study has several limitations. One is that the data were
collected only once from one university. Analysing only
one sample raises the problem of common method variance,
which is a possible source of methodological bias. For more
generalizable conclusions, future studies should extend
the area of investigation.

We see further research opportunities in exploring
the correlations between specific ethical attitudes and Dark Triad
personality traits. However, examining the correlation between
other individual characteristics and ethical attitude/behaviour
is also recommended. Among individual characteristics, future
models should include personality types (e.g., MBTI) or traits
(e.g., Big Five), as well as academic performance.

ERIES Journal
volume 16 issue 3

REFERENCES

Adhikary, B. K. and Mitra, R. M. (2015) ‘Perceptions of Ethics in
Business: A Study of Business Students in Bangladesh’, Journal
of Business Theory and Practice, Vol. 3, No. 2, pp. 252-265.
https://doi.org/10.22158/jbtp.v3n2p252

Ahmad, A. M., Hussin, Z., Yusof, F., Ridhuan, M., Jamil, M.,
Shahri, M. H. and Ishak, M. K. (2017) ‘Level of Ethical
Behavior among Engineering Students: Polytechnic
Malaysia’, Journal of Human Development and
Communication, Vol. 6, pp. 1-14.

Alonso-Almeida, M. D. M., Fernandez De Navarrete, F. C. and
Rodriguez-Pomeda, J. (2015) ‘Corporate social responsibility
perception in business students as future managers: A
multifactorial analysis’, Business Ethics, Vol. 24, No. 1, pp.
1-17. https://doi.org/10.1111/beer.12060

Aznar, H. (2019) ‘Information Disorder and Self-Regulation in
Europe: A Broader Non-Economistic Conception of Self-
Regulation’, Social Sciences, Vol. 8, No. 10, 280. https://doi.
0rg/10.3390/s0csci8100280

Barizsné, H. E. and Ujhelyi, M. (2017) ‘University Students Dark
Triad Traits and Ethical Attitudes’, Annals of the University of
Oradea: Economic Science, Vol. 26, No. 1, pp. 739-747.

Barnes, E. (1904) ‘Student honor: A study in cheating’, International
Journal of Ethics, Vol. 14, No. 4, pp. 481-488. https://doi.
org/10.1086/intejethi.14.4.2376257

Baughman, H. M., Jonason, P. K., Lyons, M. and Vernon, P. A. (2014)
‘Liar liar pants on fire: Cheater strategies linked to the Dark
Triad’, Personality and Individual Differences, Vol. 71, pp. 35—
38. https://doi.org/10.1016/j.paid.2014.07.019

Berkovich, I., and Eyal, O. (2018) ‘Ethics education in leadership
development: Adopting multiple ethical paradigms’, Educational
Management Administration & Leadership, Vol. 48, No. 2, pp.
270-285. https://doi.org/10.1177/1741143218792914

Berstler, S. (2019) ‘What’s the good of language? On the moral
distinction between lying and misleading’, Ethics, Vol. 130, No.
1, pp. 5-31. https://doi.org/10.1086/704341

Blais, J. and Pruysers, S. (2017) ‘The power of the dark side:
personality, the dark triad, and political ambition’, Personality
and Individual Differences, Vol. 113, pp. 167-172. https://doi.
org/10.1016/j.paid.2017.03.029

Cannon, M., Vedel, A. and Jonason, P. K. (2020) ‘The dark
and not so humble: School-type effects on the Dark Triad
traits and intellectual humility’, Personality and Individual
Differences, Vol. 163, 110068. https://doi.org/10.1016/].
paid.2020.110068

Carroll, A. B. (1979) ‘A Three-Dimensional Conceptual Model of
Corporate Performance’, The Academy of Management Review,
Vol. 4, No. 4, pp. 497-505. https://doi.org/10.2307/257850

Carroll, A. B. (1991) ‘The pyramid of corporate social responsibility:
Toward the moral management of organizational stakeholders’,
Business Horizons, Vol. 34, No. 4, pp. 39-48. https://doi.
org/10.1016/0007-6813(91)90005-G

Carter, T. M. (1929) ‘Cheating as seen by college students’,
International Journal of Ethics, Vol. 39, No. 3, pp. 341-355.

Clot-Garrell, A. and Griera, M. (2019) ‘Beyond Narcissism: Towards
an Analysis of the Public, Political and Collective Forms of

Contemporary Spirituality’, Religions, Vol. 10, No. 10, 579.
https://doi.org/10.3390/rel10100579

ERIES Journal
volume 16 issue 3

Cohen, A. (2015) ‘Are they among us? A conceptual framework
of the relationship between the dark triad personality and
counterproductive work behaviours (CWBs)’, Human Research
Management Review, Vol. 26, No. 1, pp. 69-85. https://doi.
org/10.1016/j.hrmr.2015.07.003

Csillag, S., Géring, Z., Kiraly, G., Chandler, N. and Miskolczi,
P. (2017) ‘Parhuzamos univerzumok. A hallgatdi csalassal
kapcsolatos  percepciok vizsgalata oktatok és hallgatok
korében’, Educatio, Vol. 26, No. 4, pp. 639—-648. https://doi.
org/10.1556/2063.26.2017.4.10

Cygler, J. and Sroka, W. (2017) ‘Coopetition disadvantages: The case
of the high tech companies’, Engineering Economics, Vol 28, No.
5, pp. 494-504. https://doi.org/10.5755/j01.¢¢.28.5.16421

Deshpande, S. P., Joseph, J. and Maximov, V. V. (2000) ‘Perceptions of
Proper Ethical Conduct of Male and Female Russian Managers’,
Journal of Business Ethics, Vol. 24, pp. 179-183. https://doi.
org/10.1023/A:1006002030496

Diochon, P. F., Defiebre-Muller, R., and Viola, F. (2018) ‘Toward an
‘Ethics of Serendipity’: Disrupting normative ethical discourses
in organizations’, Human Resource Development Review, Vol. 17,
No. 4. pp. 373-392. https://doi.org/10.1177/1534484318796321

Do, B. R. and Dadvari, A. (2017) ‘The influence of the dark
triad on the relationship between entrepreneurial attitude
orientation and entrepreneurial intention: A study among
students in Taiwan University’, Asia Pacific Management
Review, Vol. 22, No. 4, pp. 185-191. https://doi.org/10.1016/].
apmrv.2017.07.011

Dudycha, G. J. (1933) ‘The moral beliefs of college students’,
International Journal of Ethics, Vol. 43, No. 2, pp. 194-204.

Emmerich, N. (2009) ‘On the ethics committee: the expert
member, the lay member and the absentee ethicist’,
Research Ethics Review, Vol. 5, No. 1, pp. 9-13. https://doi.
org/10.1177/174701610900500103

Fisher, C., Lovell, A. and Valero-Silva, N. (2013) Business ethics and
values : individual, corporate and international perspectives,
Harlow: Pearson Education.

Fox, J. and Rooney, M. C. (2015) ‘The Dark Triad and trait self-
objectification as predictors of men’s use and self-presentation
behaviours on social networking sites’, Personality and
Individual Differences, Vol. 76, pp. 161-165. https:/doi.
org/10.1016/j.paid.2014.12.017

Furnham, A. (2010) The Elephant in the Boardroom: The Causes of
Leadership Derailment, London: Palgrave Macmillan.

Furnham, A., Richards, S. C. and Paulhus, D. L. (2013) ‘The Dark
Triad of Personality: A 10Year Review’, Social and Personality
Psychology Compass, Vol. 3, No. 7, pp. 199-216. https://doi.
org/10.1111/spc3.12018

Gastmans, C. (1999) ‘Care as a moral attitude in nursing’,
Nursing ethics, Vol. 6, No. 3, pp. 214-23. https://doi.
org/10.1177/096973309900600304

Giammarco, E. A. and Vernon, P. A. (2014) ‘Vengeance and
the Dark Triad: The role of empathy and perspective
taking in trait forgivingness’, Personality and Individual
Differences, Vol. 67, pp. 23-29. https://doi.org/10.1016/].
paid.2014.02.010

Glasgow, J. (2009) Racism as disrespect. Ethics, Vol. 120, No.1, pp.
64-93. http://dx.doi.org/10.1086/648588

Electronic ISSN

Printed ISSN I 167
1803-1617

2336-2375


https://doi.org/10.22158/jbtp.v3n2p252
https://doi.org/10.1111/beer.12060
https://doi.org/10.3390/socsci8100280
https://doi.org/10.3390/socsci8100280
https://doi.org/10.1086/intejethi.14.4.2376257
https://doi.org/10.1086/intejethi.14.4.2376257
https://doi.org/10.1016/j.paid.2014.07.019
https://doi.org/10.1177/1741143218792914
https://doi.org/10.1086/704341
https://doi.org/10.1016/j.paid.2017.03.029
https://doi.org/10.1016/j.paid.2017.03.029
https://doi.org/10.1016/j.paid.2020.110068
https://doi.org/10.1016/j.paid.2020.110068
https://doi.org/10.1016/0007-6813(91)90005-G
https://doi.org/10.1016/0007-6813(91)90005-G
https://doi.org/10.3390/rel10100579
https://doi.org/10.1016/j.hrmr.2015.07.003
https://doi.org/10.1016/j.hrmr.2015.07.003
https://doi.org/10.1556/2063.26.2017.4.10
https://doi.org/10.1556/2063.26.2017.4.10
https://doi.org/10.5755/j01.ee.28.5.16421
https://doi.org/10.1023/A:1006002030496
https://doi.org/10.1023/A:1006002030496
https://doi.org/10.1177/1534484318796321  
https://doi.org/10.1016/j.apmrv.2017.07.011
https://doi.org/10.1016/j.apmrv.2017.07.011
https://doi.org/10.1177/174701610900500103
https://doi.org/10.1177/174701610900500103
https://doi.org/10.1016/j.paid.2014.12.017
https://doi.org/10.1016/j.paid.2014.12.017
https://doi.org/10.1111/spc3.12018
https://doi.org/10.1111/spc3.12018
https://doi.org/10.1177/096973309900600304
https://doi.org/10.1177/096973309900600304
https://doi.org/10.1016/j.paid.2014.02.010
https://doi.org/10.1016/j.paid.2014.02.010
http://dx.doi.org/10.1086/648588

Guo, J., Zhang, J., De Fruyt, F. and Pang, W. (2023) ‘The bright
and dark personality correlates of creative potentials, creative
activities, and creative achievements’, Current Psychology, Vol.
42, pp. 3689-3700. https://doi.org/10.1007/s12144-021-01710-x

Gwinner, T., Ludlum, M. and Steelman, B. (2019) ‘An analysis of
ethical standards of business and higher education students: A
case study of Taiwan’, Journal of Business and Behavioural
Sciences, Vol. 31, No. 1, pp. 59-73.

Hare, R. D. and Neumann, C. S. (2009) ‘Psychopathy: Assessment
and Forensic Implications’, The Canadian Journal of
Psychiatry, Vol. 54, No. 12, pp. 791-802. https:/doi.
org/10.1177/070674370905401202

Harrison, A., Summers, J. and Mennecke, B. (2018) ‘The Effects of
the Dark Triad on Unethical Behaviour’, Journal of Business
Ethics, Vol. 153, No. 1, pp. 53-77. https://doi.org/10.1007/
$10551-016-3368-3

Haski-Leventhal, D. (2013) MBA Students Around the World and
Their Attitudes Towards Responsible Management, Macquarie
Graduate School of Management.

Hernando, A., Diez-Vega, 1., Lopez del Hierro, M., Martinez-Alsina,
N., Diaz-Meco, R., Busto, M. J., Martianez, N. L. and Gonzalez-
Cuevas, G. (2018) ‘Ethical values in college education: a
mixed-methods pilot study to assess health sciences students’
perceptions’, BMC Medical Education, Vol. 18, 289. https://doi.
org/10.1186/s12909-018-1396-7

Holcomb, J., Grove, H. and Clouse, M. (2019) ‘Does the existence of
ethics and compliance committees improve stock market and financial
performance?’, Corporate Board: Role, Duties and Composition, Vol.
15, No. 1, pp. 8-16. https://doi.org/10.22495/cbv15ilart1

Im, C. and Nam, G. (2019) ‘Does ethical behaviour of management
influence financial reporting quality?’, Sustainability, Vol. 11,
No. 20, 5765. https://doi.org/10.3390/sul1205765

Jonason, P. K., Slomski, S. and Partyka, J. (2012) ‘The Dark Triad
at work: How toxic employees get their way’, Personality and
Individual Differences, Vol. 52, No. 3, pp. 449-453. https://doi.
org/10.1016/j.paid.2011.11.008

Jonason, P. K., Strosser, G. L., Kroll, C. H., Duineveld, J. J. and
Baruffi, S. A. (2015) ‘Valuing myself over others: The Dark Triad
traits and moral and social values’, Personality and Individual
Differences, Vol. 81, pp. 102-106. https://doi.org/10.1016/].
paid.2014.10.045

Jonason, P. K. and Webster, G. D. (2010) ‘The dirty dozen: A concise
measure of the dark triad’, Psychological Assessment, Vol. 22,
No. 2, pp. 420—432. https://doi.org/10.1037/a0019265

Jones, D. N. and Paulhus, D. L. (2009) ‘Machiavellianism’, Handbook
of Individual Differences in Social Behaviour, in Leary M. R. and
Hoyle R. H. (eds.), New York: Guilford., pp. 93—-108.

Jordan, A. E. (2001) ‘College student cheating: The role of motivation,
perceived norms, attitudes, and knowledge of institutional
policy’, Ethics and Behaviour, Vol. 11, No. 3, pp. 233-247.
https://doi.org/10.1207/S15327019EB1103_3

Karacsony, P. (2020) ‘Analyzing the relationship between leadership
style and corporate social responsibility in Hungarian small
and medium-sized enterprises’, Acta Spolytechnica Hungarica,
Vol. 17, No. 7, pp. 183-198. https://doi.org/10.12700/
aph.17.7.2020.7.10

Kaifi, A., Khanfar M., Noor O. and Poluka (2014) ‘International Business
Students’ Understanding, Perception, and Commitment to Corporate
Social Responsibility: A Study Based Upon Gender, Generational
Affiliation, and Culture’, Business and Management Research, Vol.
3, No. 3, pp. 34-42. https://doi.org/10.5430/bmr.v3n3p34

168 I Printed ISSN  Electronic ISSN
2336-2375 1803-1617

Kim, B. H. (2018) ‘Is narcissism sustainable in CEO leadership of
state-owned enterprises?’, Sustainability, Vol. 10, No. 7, 2425.
https://doi.org/10.3390/su10072425

Kiraly, G., Géring, Z., Chandler, N., Miskolczi, P., Kovacs, K.,
Lovas, Y. and Csillag, S. (2018) ‘Csalassal az ¢lre? A hallgatoi
csalas vizsgalata az lizleti felsGoktatasban’, Vezetéstudomany /
Budapest Management Review, Vol. 49, No. 3, pp. 28—40. https://
doi.org/10.14267/veztud.2018.03.04

Kircaburun, K., Siiral, {., March, E., Balta, S., Emirtekin E. and
Griffiths, M. D. (2021) ‘Study addiction and ‘dark’ personality
traits: a cross-sectional survey study among emerging adults’,
Journal of Addictive Diseases, Vol. 39, No. 3, 307-315. https://
doi.org/10.1080/10550887.2021.1872469

Lasakova, A., RemiSova, A. and Bohinska, A. (2021) ‘Best practices
in ethics management: Insights from a qualitative study in
Slovakia’, Business Ethics: A European Review, Vol. 30, No. 1,
pp. 54-75. https://doi.org/10.1111/beer.12316

Lopez-Miguens, M. J., Caballero, G. and Alvarez-Gonzélez, P.
(2021) ‘Responsibility of the university in the employability:
Development and validation of a measurement scale across five
studies’, Business Ethics: A European Review, Vol. 30, No. 1, pp.
143-156. https://doi.org/10.1111/beer.12319

Ludlum, M. and Moskaloinov, S. (2009) ‘Identifying Russia’s
Corruption Problem: A College Student Survey’, Proceedings of
the Academy for Studies in International Business, pp. 17-21.

Ludlum, M., Moskalionov, S. and Ramachandran, V. (2013)
‘Examining Ethical Behaviours by Business Students’, American
International Journal of Contemporary Research, Vol. 3, No. 3,
pp. 13-21.

Ludlum, M., Xu, W., Ramachandran, V. and Teeman, J. (2015)
‘Maturity, Gender, Parenthood And Ethical Orientation: A Three
Campus Survey’, Mustang Journal of Business and Ethics, Vol.
8, pp. 67-78.

Luthar, H. K. and Karri, R. (2005) ‘Exposure to ethics education
and the perception of linkage between organizational ethical
behaviour and business outcomes’, Journal of Business Ethics,
Vol. 61, No. 4, pp. 353-368. https://doi.org/10.1007/s10551-005-
1548-7

Mahmood, Z., Alonazi, W. B., Baloch, M. A. and Lodhi, R. N. (2021)
‘The dark triad and counterproductive work behaviours: A
multiple mediation analysis’, Economic Research-Ekonomska
Istrazivanja, Vol 34, No. 1, pp. 3321-3342. https://doi.org/10.1
080/1331677X.2021.1874463

Maneiro, L., Lopez-Romero, L., Gomez-Fraguela, J. A., Cutrin, O.
and Romero, E. (2019) ‘Pursuing the Dark Triad: Psychometric
properties of the Spanish Version of the Dirty Dozen’, Journal
of Individual Differences, Vol. 40, No. 1, pp. 36—44. https://doi.
org/10.1027/1614-0001/A000274

McCabe, D. L. and Bowers, W. J. (1996) ‘The Relationship
between Student Cheating and College Fraternity or Sorority
Membership’, NASPA Journal, Vol. 34, No. 4, pp. 280-291.
https://doi.org/10.1080/00220973.1996.11072416

McCabe, D. L. and Trevino, L. K. (1993) ‘Academic Dishonesty:
Honour Codes and Other Contextual Influences’, The Journal of
Higher Education, Vol. 64, No. 5, pp. 522-538. https://doi.org/10
.1080/00221546.1993.11778446

McCabe, D. L. and Trevino, L. K. (1996) ‘What We Know
About Cheating In College Longitudinal Trends and Recent
Developments °, Change: The Magazine of Higher Learning,
Vol. 28, No. 1, pp. 28-33. https://doi.org/10.1080/00091383.19
96.10544253

ERIES Journal
volume 16 issue 3

McCabe, D. L., Trevino, L. K. and Butterfield, K. D. (2001) ‘Cheating
in academic institutions: A decade of research’, Ethics and
Behaviour, Vol. 11, No. 3, pp. 219-232. https://doi.org/10.1207/
S15327019EB1103_2

Moore, C., Detert, J. R., Klebe Trevino, L., Baker, V. L. and
Mayer, D. M. (2012) ‘Why Employees Do Bad Things: Moral
Disengagement and Unethical Organizational Behavior’,
Personnel Psychology, Vol. 65, No. 1, pp. 1-48. https://doi.
org/10.1111/J.1744-6570.2011.01237.X

Moosavi, S., Borhani, F. and Mohsenpour, M. (2016) ‘Ethical
attitudes of nursing students at Shahid Beheshti University
of Medical Sciences, Iran’, Indian journal of medical
ethics, Vol. 2, No. 1, pp. 14-19. https://doi.org/10.20529/

ijme.2017.003

Myung, J. K., Choi, Y. H. and Kim, J. D. (2017) ‘Effects of
CEOs’ negative traits on corporate social responsibility’,
Sustainability, Vol. 9, No. 4, 543. https://doi.org/10.3390/
su9040543

Nishant, U. (2021) ‘What are you rating? Moderation effects
of teachers’ traitedness and students’ agreeableness on
curvilinear relationship between teachers’ Dark Triad and
student’s rating of instructions’, Studies in Higher Education,
Vol. 46, No. 4, pp. 796-806. https://doi.org/10.1080/0307507
9.2019.1652812

O’Boyle, E. H., Forsyth, D. R., Banks, G. C. and McDaniel, M. A.
(2012) ‘A meta-analysis of the Dark Triad and work behaviour:
A social exchange perspective’, Journal of Applied Psychology,
Vol. 97, No. 3, pp. 557-579. https://doi.org/10.1037/a0025679

Olthuis, G. and Dekkers, W. (2003) ‘Medical education, palliative
care and moral attitude: some objectives and future perspectives’,
Medical education, Vol. 37, No. 10, pp. 928-933. https://doi.
org/10.1046/j.1365-2923.2003.01635.x

Olthuis, G. J. (2007) Who cares? An ethical study of the moral attitude
of professionals in palliative care practice, Nijmegen: The
Radboud University Nijmegen.

Onyedire, N. G., Chukwuorji, J. C., Orjiakor, T. C., Onu, D. U.,
Aneke, C. L. and Ifeagwazi, C. M. (2021) ‘Associations of Dark
Triad traits and problem gambling: Moderating role of age
among university students’, Current Psychology, Vol. 40, No. 5,
pp. 2083-2094. https://doi.org/10.1007/s12144-018-0093-3

Ozeltiirkay, E., Bozyigit, S. and Giilmez, M. (2018) ‘Analyzing
College Students’ Ethics Perceptions: A Pilot Study at A
Foundation University in Turkey’, Cukurova Universitesi
Iktisadi ve Idari Bilimler Fakiiltesi Dergisi, Vol. 22, No. 2,
pp. 229-243.

Ozsoy, E. (2018) ‘Dark Triad and Counterproductive Work Behaviors:
Which of the Dark Triad Traits is More Malevolent?’, Journal of
Business Research - Turk, Vol. 10, No. 4, pp. 742-756.

ERIES Journal
volume 16 issue 3

Paulhus, D. L. and Williams, K. M. (2002) ‘The Dark Triad of
personality: Narcissism, Machiavellianism, and psychopathy’,
Journal of Research in Personality, Vol. 36, No. 6, pp. 556-563.
https://doi.org/10.1016/S0092-6566(02)00505-6

Robbins, S. P. and Judge, T. A. (2013) Organizational Behaviour, 15
Edition, Boston: Parson.

Robbins, S. P. and Judge, T. A. (2019) Organizational Behaviour,
18th Global edition, Harlow: Pearson Education Limited.

Rodzalan, S. A. and Saat, M. M. (2016) ‘Ethics of Undergraduate
Students: A Study in Malaysian Public Universities’, International
Journal of Information and Education Technology, Vol. 6, No. 9,
672—678. https://doi.org/10.7763/ijiet.2016.v6.772

Roeser, K., McGregor, V. E., Stegmaier, S., Mathew, J., Kiibler, A. and
Meule, A. (2016) ‘The Dark Triad of personality and unethical
behaviour at different times of day’, Personality and Individual
Differences, Vol. 88, pp. 73-77. https://doi.org/10.1016/].
paid.2015.09.002

Ruch, W. A. and Newstrom, J. W. (1975) ‘How Unethical are We?’,
Supervisory Management, pp. 16-21.

Sadaf, R., Olah, J., Popp, J. and Maté, D. (2018) ‘An investigation of
the influence of the worldwide governance and competitiveness
on accounting fraud cases: A cross-country perspective’,
Sustainability, Vol. 10, No. 3, 588. https://doi.org/10.3390/
sul0030588

Schwartz, M. S. (2017) ‘Teaching behavioral ethics: Overcoming
the key impediments to ethical behavior’, Journal of
Management Education, Vol. 41, No. 4. pp. 297-513. https://doi.
org/10.1177/1052562917701501

Selvalakshmi, M. and Mutharasi, P. (2017) ‘Ethical Perceptions of
Business Management Students and the Role of Gender and
Educational Background’, International Journal of Business
Ethics in Developing Economies, Vol. 6, No. 1.

Sims, R. L. (1993) ‘The Relationship Between Academic Dishonesty
and Unethical Business Practices’, Journal of Education for
Business, Vol. 68, No. 4, pp. 207-211. https://doi.org/10.1080/0
8832323.1993.10117614

Solomon, H. M. (2001) ‘Origins of the ethical attitude’, The Journal
of Analytical Psychology, Vol. 46, No. 3, pp. 443—454. https://
doi.org/10.1111/1465-5922.00256

Szegedi, K. (2001) A magyar vdllalatok etikai értékenysége, [PhD
thesis], Miskolc: University of Miskolc.

Vedel, A. and Thomsen, D. K. (2017) ‘The Dark Triad across academic
majors’, Personality and Individual Differences, Vol. 116, pp.
86-91. https://doi.org/10.1016/j.paid.2017.04.030

Vize, C. E., Lynam, D. R., Collison, K. L., Miller, J. D. (2018) ‘Differences
among dark triad components: A meta-analytic investigation’,

Personality Disorders: Theory, Research, and Treatment, Vol. 9, No.
2, pp. 101-111. https:/doi.org/10.1037/per0000222

Electronic ISSN

Printed ISSN I 169
1803-1617

2336-2375


https://doi.org/10.1007/s12144-021-01710-x  
https://doi.org/10.1177/070674370905401202
https://doi.org/10.1177/070674370905401202
https://doi.org/10.1007/s10551-016-3368-3
https://doi.org/10.1007/s10551-016-3368-3
https://doi.org/10.1186/s12909-018-1396-7
https://doi.org/10.1186/s12909-018-1396-7
https://doi.org/10.22495/cbv15i1art1
https://doi.org/10.3390/su11205765
https://doi.org/10.1016/j.paid.2011.11.008
https://doi.org/10.1016/j.paid.2011.11.008
https://doi.org/10.1016/j.paid.2014.10.045
https://doi.org/10.1016/j.paid.2014.10.045
https://doi.org/10.1037/a0019265
https://doi.org/10.1207/S15327019EB1103_3
https://doi.org/10.12700/aph.17.7.2020.7.10
https://doi.org/10.12700/aph.17.7.2020.7.10
https://doi.org/10.5430/bmr.v3n3p34
https://doi.org/10.3390/su10072425
https://doi.org/10.14267/veztud.2018.03.04
https://doi.org/10.14267/veztud.2018.03.04
https://doi.org/10.1080/10550887.2021.1872469
https://doi.org/10.1080/10550887.2021.1872469
https://doi.org/10.1111/beer.12316
143-156. https://doi.org/10.1111/beer.12319
https://doi.org/10.1007/s10551-005-1548-7
https://doi.org/10.1007/s10551-005-1548-7
https://doi.org/10.1080/1331677X.2021.1874463
https://doi.org/10.1080/1331677X.2021.1874463
https://doi.org/10.1027/1614-0001/A000274
https://doi.org/10.1027/1614-0001/A000274
https://doi.org/10.1080/00220973.1996.11072416
https://doi.org/10.1080/00221546.1993.11778446
https://doi.org/10.1080/00221546.1993.11778446
https://doi.org/10.1080/00091383.1996.10544253
https://doi.org/10.1080/00091383.1996.10544253
https://doi.org/10.1207/S15327019EB1103_2
https://doi.org/10.1207/S15327019EB1103_2
https://doi.org/10.1111/J.1744-6570.2011.01237.X
https://doi.org/10.1111/J.1744-6570.2011.01237.X
https://doi.org/10.20529/ijme.2017.003
https://doi.org/10.20529/ijme.2017.003
https://doi.org/10.3390/su9040543
https://doi.org/10.3390/su9040543
https://doi.org/10.1080/03075079.2019.1652812
https://doi.org/10.1080/03075079.2019.1652812
https://doi.org/10.1037/a0025679
https://doi.org/10.1046/j.1365-2923.2003.01635.x
https://doi.org/10.1046/j.1365-2923.2003.01635.x
https://doi.org/10.1007/s12144-018-0093-3
https://doi.org/10.1016/S0092-6566(02)00505-6
https://doi.org/10.7763/ijiet.2016.v6.772
https://doi.org/10.1016/j.paid.2015.09.002
https://doi.org/10.1016/j.paid.2015.09.002
https://doi.org/10.3390/su10030588
https://doi.org/10.3390/su10030588
https://doi.org/10.1177/1052562917701501
https://doi.org/10.1177/1052562917701501
https://doi.org/10.1080/08832323.1993.10117614
https://doi.org/10.1080/08832323.1993.10117614
https://doi.org/10.1111/1465-5922.00256
https://doi.org/10.1111/1465-5922.00256
https://doi.org/10.1016/j.paid.2017.04.030
https://doi.org/10.1037/per0000222

APPENDIX

Ethical Behaviour (EB)

Std. Dev.

Median

Mean Rank

EB8. Passing blame for your errors to an innocent co-worker. 4.747 0.604 5.000 16.520
EBS5. Divulging confidential information. 4.731 0.633 5.000 16.515
EB9. Claiming credit for someone else’s work. 4.576 0.654 5.000 15.540
EB15. Pilfering (taking) organization materials and supplies. 4.444 0.761 5.000 14.763
EB10. Falsifying time/quality/quantity reports. 4.370 0.671 4.000 14.355
EB2. Padding (increasing) an expense account up more than 10%. 4.030 0.844 4.000 12.306
EB14. Authorizing a subordinate to violate organization rules. 3.997 0.832 4.000 11.939
EB16. Falling asleep at church. 3.684 1.053 4.000 10.285
EB11. Padding (increasing) an expense account less than 10%. 3.724 0.857 4.000 10.184
EB13. Falling asleep at work. 3.707 0.804 4.000 10.133
EB20. Not reporting others" violations of organization policies and rules. 3.515 0.826 4.000 8.975
EBA4. Taking longer than necessary to do a job. 3.519 0.847 3.000 8.914
EB18. Taking extra personal time (arriving late for work, leaving early). 3.515 0.754 4.000 8.854
EB12. Call in sick to take a day off work. 3.485 0.745 4.000 8.803
EB17. Accepting gifts/favors in exchange for preferential treatment. 3.343 0.995 3.000 8.227
EB6. Doing personal business on organization time. 3.313 0.744 3.000 7.697
EB1. Using organization services for personal use (making long distance telephone calls). 3.226 0.775 3.000 7.337
EB3. Giving gifts/favors in exchange for preferential treatment. 3.131 1.026 3.000 7.079
EB7. Concealing ones errors. 3.121 0.846 3.000 6.705
EB19. Eating snacks while at your work station. 2.754 0.840 3.000 4.869

Note: N = 297, minimum and maximum values are 1 and 5 in every case

Table 1: Descriptives of ethical attitude-related responses, in order of their mean rank (source: own calculation)

Standardized EB Component
values 1 | 2 | 3 | a | 5 | s

EB1 -0.045 -0.099 0.132 0.228 0.763 -0.147
EB2 0.146 0.001 0.821 0.157 0.201 -0.073
EB3 0.099 -0.018 0.038 0.868 0.089 0.030
EB4 0.204 0.227 0.046 0.019 0.518 0.239
EB5 0.510 0.120 0.127 0.011 0.157 0.020
EB6 0.150 0.357 0.075 -0.042 0.622 0.185
EB7 0.142 -0.041 0.099 0.046 0.185 0.768
EB8 0.741 0.055 -0.049 0.048 -0.085 0.133
EB9S 0.744 -0.032 -0.057 0.128 0.242 0.030
EB10 0.666 0.137 0.183 0.077 0.010 0.197
EB11 0.113 0.051 0.881 0.029 0.021 0.101
EB12 0.236 0.593 0.063 0.080 0.229 0.161
EB13 0.263 0.684 -0.059 -0.112 -0.006 -0.050
EB15 0.547 0.261 0.211 -0.059 -0.006 0.079
EB17 0.061 0.245 0.145 0.827 0.089 0.114
EB18 0.079 0.541 0.128 0.077 0.229 0.302
EB19 -0.050 0.725 0.000 0.220 0.001 0.001
EB20 0.160 0.227 -0.077 0.077 -0.068 0.730

Note: Standardized EB values are the standardized values of the responses to ethical questions (see Table 1).

Table 2: Ethical factors — Rotated component matrix, 2017-2018 (source: own calculation) N = 307
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Notes: Listwise method. * 5% significant, ** 1% significant, ***0.1% significant

Table 3: Linear regression model for the explanation of the Dark Triad personality traits, 2017-2018 (source: own calculation)
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HOW MUCH TO INVEST AND WHAT
DEGREE TO GET?: EDUCATION AS A
STRATEGY ON THE LABOUR MARKET
SCALE

ABSTRACT

When workers hear about a possible promotion, it is common for them to get training, and they can
do so through education. However, there is the possibility that the worker needs to receive a salary
according to the knowledge acquired in such training. In this study, considering a population of
employed workers with incomplete secondary school, we apply game theory concepts to explore
whether workers can train through study. If so, the model shows the percentage of the salary the
worker is willing to invest in his education. Furthermore, the cost of studying implicitly involves an
opportunity cost, deduced quantitatively in the model. In conclusion, our article defines specific
thresholds to decide if the worker should study, the economic investment, and the time he would
spend on it, depending on how strict the company is in auditing. The analysis does not define
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a Nash equilibrium since the company’s reaction is not considered.
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» The percentage of income the workers assign to finish their studies can exceed 50% as long as the company’s audit is low.
Workers can spend up to 75% of their income on education only if they achieve a master’s degree and the company’s

audit is low.

If the audit is intense, the worker will not exceed more than 30% of his income to continue his education.

Workers are committed and responsible in their training when faced with companies that do not audit and distinguish
significant wage increases.
The opportunity cost of studying for a worker decreases as companies are more intense in auditing and distinguishing
through wages.

INTRODUCTION

Job training takes time, money, and effort. Fortunately,
most of the time, such training brings rewardsin the short or
medium term, either through a promotion or a wage increase.
Such worker training is necessary for the company since
companies’ success relies on their workers’ performance,
mainly linked to their education and training (Flegl, Depoo,
and Alcazar, 2022). Offering a promotion as a reward,
a company could make two possible mistakes: ignore
the talent acquired during the training and not value other
skills based on cognitive abilities, such as experience and
innate abilities (Armour, Button, and Hollands, 2018).

Concerning the first error, the fact that the company needs to
consider the talent acquired in training could motivate a brain
drain since there are always markets looking for new talent

ERIES Journal
volume 16 issue 3

and qualified resources. In this sense, Fan and Yakita (2011)
comment that skilled labour will emigrate if the foreign wage
rate is higher than the local rate and if local companies do not
recognize and value their workers. In this sense, Fischer and
Lipovska (2015) comment on the brain drain specifically of
Slovak students at an early age and with a high educational
level in the Czech Republic. Noting that Slovak students not
only finish their studies at Czech universities but also enter the
Czech labour market.

Training involves a cost, usually covered by the company,
which can be based on the salary paid to the worker.
For example, Mehra et al. (2014) comment that training paid
for by companies is desirable because it improves human
capital and companies’ income. In addition, they recommend
that the investment in training be accompanied by a salary
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increase, which would imply a more significant commitment
from the workers and better productivity.

Although investing in staff training is essential for
the company’s success, there are always obstacles. Blatter
et al. (2016) comment on the inverse relationship between
hiring qualified workers and the costs of training personnel.
Based on an analysis of Swiss companies, they comment that
since hiring costs are constantly increasing, investing more in
worker training is advisable. Now, if the training is through
education, it also involves costs that are not monetarily
observed. These expenses are called opportunity costs, which
generally represent the public benefits lost when the worker is
unemployed (Chodorow-Reich and Karabarbounis, 2016).
This study proposes training workers through education, whose
costs are covered by themselves. Although our model does not
consider a distribution of benefits for the talent acquired and
applied in productivity, the model assumes the company will
bring an incentive to the trained workers. However, the fact that
the stimulus is not necessarily achieved generates uncertainty
for the worker if the company recognizes this training or not.
We involve game theory concepts and subjective beliefs to
model this scenario with uncertainty. In addition, the action of
auditing or not of the company is considered as a sign that will
distinguish between those who take the training and those who
do not. Methodologically, this signal transforms subjective
beliefs into objective ones. In general, the analysis shows
the percentage of the salary the worker may invest to achieve
a better level of education.

The paper has the following structure: the first section shows
the literature review of the relationship between the labour
market, education, and training. The second section analyses
the game theory methodology, particularly concepts of best
response and asymmetric information. The third part consists
of the development of the model, and the fourth section
corresponds to the applications of the model. The fifth section
corresponds to the discussion of the results. Finally, we present
the conclusion, limitations, and future work.

LITERATURE REVIEW

According to Borghans, Ter Weel, and Weinberg (2014),
the skills learned by workers during training are crucial in
occupational choice and wages; even more, those skills have
helped to reduce the wage gap between men and women. Job
training is recommendable to increase a worker’s productivity,
but due to internal or external crises, sometimes it is impossible
to cover their costs. In a panel data analysis of 16,000 German
firms, Bellmann, Gerner, and Leber (2014) studied the economic
crisis’s effect on workers’ continuous upskilling. They found
that the firms that were more affected by the crisis trained their
personnel to a lesser extent and that the less affected firms
focused their training on more experienced personnel rather
than on their new employees.

Our study proposes training through education for employed
workers; to achieve promotion and a possible increase in
their income. Although sometimes, the training can have
non-remunerated purposes, as Mendoza-Cota and Cabrera-
Pereyra (2014) mentioned. Based on a panel data analysis
applied to the labour market on the northern border of

174 I Printed ISSN  Electronic ISSN
2336-2375 1803-1617

Mexico, the authors commented that the percentage of
the population with secondary education increased by 5%
because workers considered education as empowerment,
regardless of the work incentive they could achieve.

One aspect that our model considers is the cost of training,
which the company usually covers. In this sense, McCausland
and Theodossiou (2004) state that the relationship between
wage increases and unemployment is altered since the
cost of training modifies the labour demand, and due to
the incentives generated by the training and education of
workers, the labour supply also changes. Meanwhile, using
a programming model, Azizi and Liang (2013) recommend
the rotation of workers’ tasks to determine what type of
training they require and, therefore, minimize the training
costs and productivity loss.

On the other hand, it is recommended for the company to
remunerate according to the talent acquired in training.
Otherwise, in addition to causing brain drain, it could lead
to higher unemployment. For example, Liu-Farrer (2009)
comments on the migration of Chinese students to Japan,
where the receiving country absorbs the graduates and delivers
qualified labour to the Japanese labour market. It should be
noted that the leave of workers is due to low benefits and
contributions, such as insurance, bonuses, etc., and not just
the low wages (Frazis and Loewenstein, 2013).

There are diverse ways of training. Yet, training through
education always represents an extra benefit to the worker.
In this sense, Naros and Simionescu (2019) mention
the experience of Romanian entrepreneurs recognized for
having secondary and tertiary education. They emphasize that
training through education is important to make the labour
market more dynamic. This training through education
always involves an additional cost for the worker, which is
not perceived monetarily and is called opportunity cost. There
are other ways to interpret the opportunity costs. Chodorow-
Reich and Karabarbounis (2016), through a time series
analysis of national accounts, modelled a job opportunity
cost involving variables such as taxes, eligibility, benefits,
and time, among others.

Our study assumes that the worker covers the training costs.
This situation is acceptable, as long as the training is in
line with the needs of the participants. For example, Pena-
Shaff et al. (2020) comment on training based on a financial
education program for low-income communities in Ithaca,
New York, emphasizing that the educational program was
successful, particularly in the confidence and financial
planning of the communities. On the other hand, the fact that
the worker covers the training costs reduces potential biases
in the selection process, which could happen if the company
covers the costs. In this regard, Cutuli and Guetto (2013),
based on an econometric model applied to the European Social
Survey, comment that the selection bias in training workers is
due to the type of contracts, particularly fixed-term contracts.
The selective choice of workers could result from an
asymmetry of information and subjectivity on the company’s
part. Armour, Button, and Hollands (2018) comment that hiring
economically active personnel with disabilities is only 34%,
compared to 74.2% of those without disabilities. Under this
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selective choice, companies could lose several benefits. Instead,
a non-subjective selection would imply a more outstanding
labour commitment of the workers and an advantage in their
training. In addition, it could avoid possible shortsightedness
of the company in assigning better salaries.

Companies generally have asymmetric information about
their workers, but the opposite can happen. The workers
need to recognize how the company will act. This scenario
could explain why some people want to avoid accessing
the labour market or education. For example, Loprest,
Spaulding, and Nightingale (2019) comment that many
young people need to be more connected to work and school.
Therefore, these authors analyse policies for the inclusion
of this population in the labour market based on training and
education programs. In the same sense, Ruesga, da Silva-
Bichara, and Monsueto (2014) mention that promotions
are not egalitarian, and sometimes the firm does not
observe workers’ talent, education, and discipline, or it is
indifferent to those qualities. In particular, it is possible that
the company only attends if the worker has an advantage
resulting from some training.

To reduce the asymmetry of information workers face, our
model involves signals to know the firms with which they are
dealing. These signals can mitigate any event involving wage
inequality and economic stagnation. Naidu, Posner, and Weyl
(2018) consider signals as policies and analytical methods to
avoid the market power of firms and some mergers between
them, which could cause imbalances in the labour market.
Other indications to establish equilibrium in the labour market
can be considered. For example, Popov and Bernhardt (2012)
comment that companies consider the fraternity membership
of students and fraternity admission options as signals to
hiring students. This fraternity is regarded as having a high
socialization value, but students must gain it to appear strong
and not be hired.

Our analysis is based on Spence (1973). He considers that
the agent with asymmetric information is firm since he does
not know the quality of the potential worker to be hired, so
it incorporates education as a signal. Hopkins (2012) shows
a model of matching among workers who have confidential
information regarding their capacity and develops another
type of application of Spence. Such ability is used as a signal
for the most qualified workers to be chosen by the best firms.
Along the same path, Coles, Kushnir, and Niederle (2013)
model a situation where workers send signals that interest
employers, making job search and occupation matches
easier. Finally, Andrade and Lomeli (2022) apply Spence
to evaluate the efficiency and responsibility in education in
the worker’s training.

Player 1

A similar analysis, where the company has confidential
information, is shown in Andrade (2021). The author proposes
a game to model the optimal decision of government support
to help Mexican companies face the COVID-19 pandemic
effects. Andrade concludes that the need for more information
about the companies makes it impossible for the Government
to provide efficient support.

MATERIALS AND METHODS

Game theory concepts

The decisions made by the company and the worker are
strategies that can be analysed through game theory. Thus, we
have the following definition,

Definition 1 (Nicholson and Snyder 2008). — A game is
a strategic interaction between two economic agents, called
players, represented as follows:

>

Where 4, and 4, denote the strategy sets of players 1 and 2,
respectively; a, A, (with /=1, 2,..., m) denotes the possible
strategy of player 1; a, 4, (with j =1, 2,..., n)' denotes
the possible strategy for player 2 and Ufa, a) denotes
the payoff function of player k=1, 2.
To analyse if the performance of a player is the best according
to the actions of his counterpart, it is necessary to define
the following concept:
Definition 2 (Mas-Colell, Whinston, and Green, 1995). — Let
denote the simultaneous game,
a strategy ai is the best response of player 1 to any strategy a,
of player 2, denoted as a, = BR (a,), if?

’ (1

One of the classic representations of a game, in particular for
two players, is shown in Table 1, called a normal-form game.
The rows determine the strategies of player 1 (i.e., @ and b), and
the columns represent the strategies of player 2 (i.e., ¢ and d).
The values within the matrix are the payoffs according to the
strategies. For example, U (a, ¢) = 3 is the payoff for player 1
when he chooses strategy a and player 2 chooses strategy c.
Now suppose that in the game shown in Table 1, player 1 values
his utility in two different ways under the strategy profile (a, ¢),
that is,

, Where

That is, if player 1 values with ¢# = 3, it is called type 1, and
when it values with =0, it is called type 2. Both players know

Player 2

Table 1: Representation of a normal-form game for two players (source: own elaboration)

1 Players can have several strategies. In this case, m and n represent the number of strategies of player 1 and player 2, respectively, and can be equal.

2 Similarly, we can define the best response for player 2.
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the values of #; the difference in a game with complete
information is that player 2 is still determining if Player 1
will act as type 1 or type 2. Hence, there needs to be more
information or asymmetric from P2 towards the types of
Player 1.

Player 2 can assign subjective beliefs, to reduce uncertainty
about what type of player 1 he faces. These beliefs are based
on statistics, reports, or experience and represent probabilities
of behaviours (types) of player 1, i.e.,

and , 2)

The above analysis is a game theory problem with asymmetric
(incomplete) information, defined as follows,

Definition 3 (Riascos, 2016).- A game with incomplete
information (asymmetric) is a strategic game under uncertainty,
represented by,

Where T, denotes the set of types of each player k=1, 2. P2(¢,,)
is the belief assigned by player 2 to the person type ,
which he does not know.” Finally, U (a, a, t,,) is the payoff of
player k for each of his types ¢ ,, for A =1, 2,..., N,

The beliefs or probabilities shown in (2) are subjective and
assigned by the player with asymmetric information, in our
case, P2. To make these beliefs more “reliable,” player 1
sends signals to P2 so that the latter includes them, thereby
updating them. To turn subjective beliefs into objective ones,
we apply Bayes’ theorem. In reality, these objective beliefs are
conditional probabilities, where the condition is the signal, i.e.,

and (3)

The game in definition 3, with the new probabilities shown in
(3), is called the Bayesian game, and the equilibrium is called
the Bayesian Nash equilibrium (Osborne, 2004).

THE MODEL

Population and training of workers

Training workers is a key element when the company decides
to give a promotion and/or a salary increase. More specifically,
the worker’s training will be considered the investment the
worker makes in his education. The objective of such investment
is for the worker to complete his secondary education up to
a possible postgraduate degree. Thus, the population under
study involves company workers with incomplete secondary
education. This vision of training through education involves
years and costs that will be key in analysing this work.

The Story

The story of this analysis is as follows: the employed worker
is willing and able to train through education, with the primary
goal of obtaining a promotion and, thus, a salary increase.
However, the worker needs to know if the company will

consider this training sufficient for the promotion. Sometimes,
companies need to think if the worker has more studies or
better training than others. In this sense, Rodriguez (2004)
comments that the fact that people are more or less trained
does not guarantee to get a promotion to a new position or
a better salary. That is, the assignment of jobs generally does
not commensurate with the worker’s skills.
Thus, the worker observes two types of firms: those indifferent
toward the worker’s training and those who appreciate it and
make a distinction. This is,
Type 1) Firm is indifferent to training (/nd),
Type 2) Firm distinguishes the trained worker (Dist)’
The worker knows about these two types of firms, but they are
not aware of which type of company he is facing, particularly
whether it values his studies. Therefore, the worker faces
a problem of asymmetric information, which we shall now
analyse. In principle, the worker’s strategies are®,

1. Study (S)

2. Do not study (NS)
The objective is to analyse the worker’s best response to face
companies that value or not the additional years of study, from
finishing their secondary education onwards. Such an optimal
strategy will provide a threshold that defines whether investing
in education is feasible. To do this, we need to represent
the worker’s benefits based on requirements and contracts
between the worker and the two types of existing companies.

Beliefs and signals

Thus, let P(Ind) and P(Dist) the subjective beliefs the worker
assigns when facing the two types of companies. Where P(Ind)
+ P(Dist) = 1, because the kinds of firms are disjoint events.
The uncertainty the worker faces, derived from the lack of
information regarding the companies he meets, is incorporated
in the expected payoff of the worker, EU  Then, when
the worker decides to study, we have that,

4)
Now, when he decides not to study, we have,
(5)

Where U () is the worker’s benefit function.

We must emphasize that subjective beliefs can lead to drastic
errors, especially regarding investments. For example, if
the worker invests his entire money in education, assuming
that the firm will make distinctions based on quality and then
fails to do so, the worker will be financially affected.

Another perception error would be that the worker did not
want to continue his studies, hoping the company would
be indifferent to his training. Still, in the end, it values and
distinguishes trained workers.

Naturally, companies like to retain the best workers, either for
their knowledge or their studies, because it is an advantage over
their competitors in terms of quality and sales. However, there

3 Although the analysis in this paper is through incomplete information games, the fact that all the elements are of common knowledge makes

the asymmetric information problem manageable through an incomplete information problem (Riascos, 2016; Harsanyi, 1967). In this sense, the concepts are similar.
4 The value ¢, indicates the different types or behaviors of player 1, thatis, ¢, , £ ,, ¢, ..., £,
5 We must remember that training is equivalent to studying for 2, 3, 4, etc. years.
6

Although the company’s strategies are not necessary in this scenario to formalize the game concept, the strategies could be promoted or not promoted.
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is uncertainty among workers about the decision to study since
they still need to thoroughly identify whether the company will
value such training in remuneration. Workers need companies
to send signals about their kind to reduce this uncertainty about
the type of companies they face.

In this work, we consider the action of auditing by the company
to its workers as the signal. Figure 1 shows the extensive form
of the model. At first, the firm knows whether it is type 1 (Ind)
or type 2 (Dist). Then, the worker decides whether to study (S)
or not to study (NS), but not before knowing that the firm audits
(A4) or does not audit (NA). Finally, at the end of the branches,

the payments for the firm and the worker are shown, which are
explained later.

The objective changes, that is, we are interested in knowing
what happens with the worker’s decision, knowing that
the company audits (4) or does not audit (NA4). Note, then, that
the expected payoffs (4) and (5) change when the firm’s signal
is included, if the company audits,

(6)
and also,

(7

Figure 1: Asymmetric information game for the training of the worker, considering the audit of the company as a signal (source: own elaboration)

And in case the workers have information that the company
does not audit (NA4), we have the following:

(62)

(7b)

Construction of benefits

The payments will be based on the following criteria,

1. Ifthe company is indifferent (Ind) about whether someone
is training (studying), the payment is w,

2. When the company makes a distinction (Dist) between
those who study and those who do not, it classifies
the workers as low quality (They do not study) or high
quality (They study).

Low-quality workers’ wages are f, and high-quality workers
receive an additional incentive on w of . Where ,
and the subindex ¢ denotes the years studied.

3. Training through the study costs C and is covered by
the worker.

Consequently, the benefit of a worker who studies and faces
a company that is indifferent to this characteristic will be

’ ®)
But when the worker deals with a company that distinguishes

between skilled and unskilled workers, then,
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’ )

Now, if the worker does not study, his payment when
the company is indifferent is,

and

when the firm makes a distinction.

Results

Considering the uncertainty of the worker due to the type of
companies they may face. We will deduce a threshold to decide
if studying (training) is a better option for the worker than not
doing so. This is

In principle, we will deduce the threshold knowing that
the company audits (4); that is, replacing the expressions (6)
and (7), we have

of the payments of the worker when studying and not studying,
and facing the diverse types of firms, we have

Electronic ISSN

Printed ISSN I 177
1803-1617

2336-2375



(10)

Given that , then (10) results in

(11)

If we group similar terms in (11), we have

And since, )

The above analysis leads to the following result:
Result 1. Assuming that the company audits, then the best
strategy for the employee is to study if and only if,

(12)

A similar analysis, knowing that the company does not audit
(NA) (second branch of Figure 1), gives us,

(12a)

APPLICATIONS

Based on (12 or 12a), we derive specific values for the incentive
and the payment that is received for not studying, f.
Thus, we can represent it as:
, with, the additional share for studying.

To obtain a numerical value for , we consider the OECD
report (2019), which states that young workers with higher
education could earn up to 78% more than their peers with high
school education. Therefore, and according to [IPE-UNESCO
(2019), which states that on average, higher education begins
after middle school and consists of three years of high school,
four years of bachelor’s degrees, two years of master’s degrees,
and three more years for doctoral degrees. That is, after middle
school, which is the grade of our target population, it is
necessary to invest nine years in education to obtain a master’s
degree (see Table 2).

Educational attainment Years of study Education incentive
2 0.3279
High school graduate 3 0.4755
4 0.5726
5 0.6402
6 0.6896
Bachelor’s degree 7 0.7272
8 0.7567
Master’s degree 9 0.7805
10 0.8001
11 0.8165
Doctorate degree 12 0.8304

Table 2: Incentives for education after middle school [source: own elaboration based on information reported by OECD (2019) and IIPE-UNESCO (2019)]

Hence, Table 2 highlights the value of 78%, the additional
income perceived by an individual with a master’s degree
(OECD, 2019). Based on the nine years required, from middle
school, to obtain a master’s degree, we can express the value
of 78% as follows,

(13)
In general, the value of  can be represented as,

(13a)

Educational attainment VR LY Ll

Profit according to the

Where ¢ denotes the years of study, hence the values in column 3
in table 2.

To find the value of f, which refers to the payment when
the company makes a distinction, and the workers did not
study beyond secondary education, we rely on the reports by
PRESTY (2019), which defines wages beyond middle school
degrees (column 3, table 3).

Based on these salaries (column 3), the calculations in column
4 of Table 3 were made as follows:

Profit loss

Approximate value

school education

study percentage

Just middle school 2191
High school graduate 3 7200 0.6957 0.6271
4 0.7047
5 0.7558
6 0.7919
Bachelor’s degree 7 12200 0.8204 0.8187
8 0.8395
Master’s degree 9 14800 0.8520 0.8559
10 0.8694
11 0.8805
Doctorate degree 12 0.8899

Table 3: Profit loss percentages after middle school [source: own elaboration based on information reported by PRESTY (2019)]
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where wfis the final study payment (high school, bachelor, or
master) and w, is the initial wage (middle school). The value of
J/; can be expressed as,

(14)

Expression (14) was derived similarly to (13), that is, an
exponential expression with an estimated exponent that will
return a value close to 85% (row highlighted in grey). Such
value corresponds to the percentage of income an employee
with secondary education would not receive if he does not
attain a master’s degree.
Substituting the expressions (13a) for the incentives and (14)
for the loss for not studying f,, in (12), we have,
c c
1> P( Dist|A) > i te S i

c (15)

Educational attainment

Years of study

Factoring the value of the wage w and since ,
we have,

(16)

which leads to the following result.

Result 2. Suppose that the worker knows that the company
audits (or does not audit)’, then studying is the worker’s best
strategy if and only if the percentage of income that he invests
in studying is bounded by (16).

Since the threshold defined in (16) depends on the years of study
the worker wants to achieve. We can construct the percentages
that workers would spend on their salary (table 4) to accomplish
these studies. In particular, it is observed in Table 4 that if
a worker who currently has a high school degree wants to study
and finish a degree, they would have to invest 90% of their
income. Alternatively, if they intend to reach the master level,
they must invest 92% of their income.

Although Table 4 shows a strategic scenario of how much
to invest in wages, the threshold is constructed based on
something other than the value of the subjective belief:

C/W: Percentage of income

invested in education

0.8313

High school graduate

0.8484

0.8680

0.8844

0.8977

Bachelor’s degree

0.9085

0.9173

O 00| N || |W N

Master’s degree

0.9246

=
o

0.9308

[ERY
=

0.9360

Doctorate degree 12

0.9405

Table 4: Percentages of investment in education [source: own elaboration based on expression (16)]

. The reports in Table 4 only consider cases where
the belief in (16) is less than 1. Even the result
loses meaning because it also applies when the company does
not audit.

To include the subjective belief in the application of (12),
we rely on the reports of INEGI (2018), which supports that
approximately 33.5% of SMEs monitor with key performance
indicators, while 66.5% do not monitor. Therefore, P(4)=0.335
and P(NA) = 0.665.

Now, Forbes (2022) comments that by 2023, 16.2% of the
companies in Mexico could give an increase of 3 and 4%, while
41.7% could raise it between 5 and 6%. And considering that
by law, every year, there is a 5% increase in workers’ salary
(INEGI, 2018), regardless of their performance, the previous
reports do not imply any audit.

Thus, the percentage of companies that distinguish their
workers with an increase of 3 to 4% and do not audit is
. While the percentage of companies that
distinguish their workers with an increase between 5 and 6%,
and do not audit, is: . We will call case 1
companies that are not flexible in wages and case 2 companies
that are flexible in wages.
Also, Forbes reports that 27.3% of employers will give a salary
increase between 7 and 8%, and only 13.1% of companies will
give their workers a raise of 9% or more. And considering
that increases after 5% will require audits and performance
indicators (INEGI, 2018). Then, the percentage of companies
that distinguish their workers with an increase between 7% and
8% and audit is . In contrast, the percentage
of companies that distinguish their workers with an increase

7 Since the threshold was obtained from P(Dis?|4) < 1, result 2 also applies when we know that the company does not audit since P(Dist|NA) < 1. To

or not to audit will become relevant when objective beliefs are built.
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of 9% or more and audit is When the signal is: to audit

. We identify

Based on the above, we build the objective beliefs,

the first case as a low audit and the second as an intense audit, and . The calculations are shown in Table 5. Educational Years of P(Dist| A) =0.814 . P(Dist|A) =0.391 .
Cq . . . .. . . Opportunity cost . Opportunity cost
considering that the increase is more significant. attainment study Low audit Intense audit
Obiective belief: 2 0.8313 0.6767 0.1546 0.3251 0.5063
Probability of auditing: Probability of auditing and making a wage R High school
P(A)=0.335 distinction: eraduate 3 0.8484 0.6906 0.1578 0.3317 0.5167
Percentage of companies that assign 4 0.868 0.7065 0.1614 0.3394 0.5286
0.335 increases between 7 and 8% and 0.814 5 0.8844 0.7199 0.1645 0.3458 0.5386
audit = 0.273 6 0.8977 0.7307 0.167 0.351 0.5467
Percentage of companies that assign .
0.335 increases of more than 9% and 0.391 Bachelor’s degree 7 0.9085 0.7395 0.169 0.3552 0.5532
audit =0.131 8 0.9173 0.7467 0.1706 0.3587 0.5586
Probability of not auditing:  Probability of not auditing and making a Objective belief: Master’s degree 9 0.9246 0.7526 0.172 0.3615 0.5631
P(NA)=0.665 wage distinction: 10 0.9308 0.7576 0.1731 0.3639 0.5668
Percentage of companies that assign 11 0.936 0.7619 0.1741 0.366 0.57
0.665 an increase between 3 and 4 % without 0.243 Doctorate degree 12 0.9405 0.7656 0.1749 0.3677 0.5728
auditing = 0.162
Percentage of companies that assign When the si lis: d t audit
0.665 an increase between 5 and 6 % without 0.628 eén the signal is: ¢o not audi
auditing = 0.418 Educational Years of P(Dist|A)=0.243 . P(Dist| NA) =0.628 .
attainment study Little flexible SRRt Very flexible SLLEITL L
Table 5: Modelling of the objective belief according to the expression (12) [source: own elaboration based on Forbes (2022) and INEGI (2018)] H school 2 08313 0.202 0.6293 0.5221 0.3093
High schoo
Considering the values of the objective beliefs in Table 5, we (column 5 and column 7), defined as the difference between graduate 3 0.8484 0.2062 0.6423 0.5328 0.3156
can find thresholds for the percentage of income allocated the cost of not considering what the company does and the cost 4 0.868 0.2109 0.657 0.5451 0.3229
to education and the number of schooling years that can be of considering what the company does. 5 0.8844 0.2149 0.6695 0.5554 0.329
achieved more realistically. For example, if the firm’s audit is low, the opportunity cost Bachelor’s degree 6 0.8977 0.2181 0.6796 0.5638 0.3339
In principle, column 3 of Table 6 shows the same values as of having a bachelor’s degree will be 16.9% of their income. 7 0.9085 0.2208 0.6877 0.5705 0.3379
Table .4, tl.le addi.tional observation in.Table 6is the applicatiqn In compgrison, the Oopportur}ity cost O.f obtaining a master’s 8 0.9173 02229 0.6944 0576 03412
;)ft subljgectlve })e.hefi I:lnd t{)l.e ogpor'{)uri}t}; cost, Whllfh g\;e.explaln de(g;e: th'll be L7.2 fh But, iiftco:krllpanles aze har(;ier to mal;e Master’s degree 9 0.9246 0.2247 0.6999 0.5806 0.3439
ater. By applying the subjective beliefs, we will obtain more a distinction when they audit, the percentage decreases to 10 0.9308 0.2262 07046 0.5845 03462
specific thresholds for the percentage of income invested in 35.5% and 36.1%, respectively. Therefore, the opportunity
. . . o o 11 0.936 0.2274 0.7086 0.5878 0.3482
education, applying the expression: cost of the workers ranges from 55% to 56% (column 7, table
Doctorate degree 12 0.9405 0.2285 0.712 0.5907 0.3499

)

So, from the right-hand side of the inequality (17), table 6 shows
more specific thresholds for how much to invest in education
when the audit is low (column 4), and the percentage of income
allocated to education when the audit is intense (column 6).

The exciting thing about Table 6 is that if the worker considers
the auditing of the company (column 4 and column 6), he
invests less than if he only considered that. The probability is
less than one (column 3 in Table 6 and column 3 in Table 4).
Thus, by considering how the firm acts, the worker is less risky
at investing; and less risky when the audit is intense (column 6).
The cost of studying in column 3 of Table 6 is a cost that does
not consider what the company does. For example, the cost
of obtaining a high school or bachelor’s or master’s degree is
84%, 90%, and 92%, respectively, which is relatively high. But,
considering the company audits, the costs decrease (column
4 and column 6). Thus, we can deduct an opportunity cost

6, upper box).

In the same table, but in the lower part, we observe the cases
when the company does not audit and its plan to distinguish
through salaries, little flexible and very flexible (columns 4
and 6). It is noteworthy the low percentage that the worker
allocates to education when the company is inflexible in
granting significant salary increases and causing a remarkably
high opportunity cost for education.

But the most notable in Table 6 are columns 5 and 7 at the
bottom. If the company is flexible in granting significant
salaries, the worker reacts by investing more in education,
and therefore his opportunity cost is meagre (column 7). This
aspect shows the commitment and loyalty of the worker for not
feeling pressured (free of audit) and with a relatively significant
increase in salary (about 6%).

Continuing the analysis, the worker will only study if
expression (17) holds. Thus, if the percentage of income the
worker spends on education is known, we can determine if it
is convenient to study according to the objective beliefs the
worker considers about the firm, which are reported in Table 7.

Table 6: Thresholds regarding the percentage of income allocated to education and opportunity costs (source: own elaboration based on
values shown in Table 5)

If C=0.5w and the signal is that the company audits

Years of

With low

With Moderate

Decision

Under intense

Decision

Decision

study

audit

audit

audit

2 0.8313 0.6766782 Study 0.5004426 Do not study 0.3250383 Do not study
3 0.8484 0.6905976 Study 0.5107368 Study 0.3317244 Do not study
4 0.868 0.706552 Study 0.522536 Study 0.339388 Do not study
5 0.8844 0.7199016 Study 0.5324088 Study 0.3458004 Do not study
6 0.8977 0.7307278 Study 0.5404154 Study 0.3510007 Do not study
7 0.9085 0.739519 Study 0.546917 Study 0.3552235 Do not study
8 0.9173 0.7466822 Study 0.5522146 Study 0.3586643 Do not study
9 0.9246 0.7526244 Study 0.5566092 Study 0.3615186 Do not study
10 0.9308 0.7576712 Study 0.5603416 Study 0.3639428 Do not study
11 0.936 0.761904 Study 0.563472 Study 0.365976 Do not study
12 0.9405 0.765567 Study 0.566181 Study 0.3677355 Do not study
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If C=0.75w and the signal is that the company audits

Years of
study

Decision

With Moderate

.. Under intense ..
. Decision . Decision
audit audit

2 0.831 0.6766782 do not Study 0.5004426 do not study 0.3250383 do not study
3 0.848 0.6905976 do not Study 0.5107368 do not study 0.3317244 do not study
4 0.868 0.706552 do not Study 0.522536 do not study 0.339388 do not study
5 0.884 0.7199016 do not Study 0.5324088 do not study 0.3458004 do not study
6 0.8977 0.7307278 do not Study 0.5404154 do not study 0.3510007 do not study
7 0.9085 0.739519 do not Study 0.546917 do not study 0.3552235 do not study
8 0.9173 0.7466822 do not Study 0.5522146 do not study 0.3586643 do not study
9 0.9246 0.7526244 Study 0.5566092 do not study 0.3615186 do not study
10 0.9308 0.7576712 Study 0.5603416 do not study 0.3639428 do not study
11 0.936 0.761904 Study 0.563472 do not study 0.365976 do not study
12 0.9405 0.765567 Study 0.566181 do not study 0.3677355 do not study

If C=0.5w and the signal is that the company does not audits

Years of Little flexible |  Decision

study

Moderately

flexible Decision Very flexible Decision

2 0.8313 0.2020059 do not study 0.3624468 do not study 0.5220564 Study
3 0.8484 0.2061612 do not study 0.3699024 do not study 0.5327952 Study
4 0.868 0.210924 do not study 0.378448 do not study 0.545104 Study
5 0.8844 0.2149092 do not study 0.3855984 do not study 0.5554032 Study
6 0.8977 0.2181411 do not study 0.3913972 do not study 0.5637556 Study
7 0.9085 0.2207655 do not study 0.396106 do not study 0.570538 Study
8 0.9173 0.2229039 do not study 0.3999428 do not study 0.5760644 Study
9 0.9246 0.2246778 do not study 0.4031256 do not study 0.5806488 Study
10 0.9308 0.2261844 do not study 0.4058288 do not study 0.5845424 Study
11 0.936 0.227448 do not study 0.408096 do not study 0.587808 Study
12 0.9405 0.2285415 do not study 0.410058 do not study 0.590634 Study

Table 7: Final decisions comparing the investment threshold to the beliefs about the firms [source: own elaboration based on the expression (17)]

For example, suppose that the worker spends half of his income

on training, that is, , and he believes that he

is facing a company that he audits, then the worker will study
if and only if,

) (17.1)

The calculations of (17.1) are shown in columns 3, 5, and 7 at
the top of Table 7. In particular, it is observed that the worker
will always want to study (column 3) if the company audit
is low. On the other hand, when the company is intense in
the audit (column 7), the worker will decide not to study.
In conclusion, the worker will consider the company’s pressure
through the audit, which is crucial to opt for the training.
Under the same beliefs, but considering that the worker
spends 75% of his income on education, then he will study if
the following is true,

(17.2)

182' Printed ISSN  Electronic ISSN
2336-2375 1803-1617

The calculations are shown in the middle box of Table 7. Note
now that under this required percentage of income to study,
the worker will study only if he gets beyond a master’s degree,
if the audit is low.

Finally, the lower part of Table 7 shows when the company
does not audit, and the worker allocates 50% of his income to
study. That is, the worker will study if and only if,

) (17.3)

In this case, the worker will always decide to study when
the company is very flexible in the distinction of salaries
due to the worker’s achievements. This situation reiterates
the worker’s commitment to the trust and credibility that
the company shows toward him.

DISCUSSION

Our initial proposal is that training of the workers should
be through education, in the sense that the workers will
take a position of greater responsibility. For example,
Atibuni (2019) comments that the training of teachers in an
educational system must be efficient and responsible because
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trained teachers would opt for positions of higher hierarchy.
In the same sense, Adejare et al. (2020), through an analysis
of structural equations applied to non-academic employees
of Nigerian universities, conclude that training affects the
managerial efficiency and quality of services of non-academic
workers if external experts conduct the training.

Another assumption of our work is that the worker covers
the cost of the training to avoid a bias on who takes the training
or who does not, the bias that occurs when the company covers
the cost (Cutuli and Guetto, 2013). In addition to what Folz
and Shults (2018) point out, although professional training is
essential for the management and organizational performance
of the company, these programs are the first to disappear when
the company goes bankrupt.

On the other hand, note in Table 4 that completing high school
involves 84% of the worker’s wage, a bachelor’s degree 90%,
and amaster’s degree 92%, which, could be very high. However,
it is important to emphasize that in addition to the economic
cost, we are considering the time required for this aim, known
as opportunity cost. In this regard, Curtis, Moriarty, and Netten
(2012) state that when adding up all the possible training costs,
including the opportunity cost, this sum could be almost three
times the visible monetary costs.

Another way of looking at opportunity costs is the cost of
efficiency and responsibility that workers learn during their
education, allowing them to enter the labour market early. In
this sense, Zajac, Jasinski, and Bozykowski (2018), analysing
the educational system in Poland, comment that private
school students tend to have better opportunities in the labour
market because they are involved from their final stage of
education. Showing a strategy, in terms of efficiency in
education towards the labour market, that some schools have.
In addition, the value of training through education is related
to economic performance and institutional responsibility
(Tomlinson, 2018).

In addition to the opportunity cost and considering that in our
article, the workers themselves assume the training costs, it could
be considered a tax credit paid in some countries. For example,
Leuven and Oosterbeek (2004) state that Dutch companies can
claim a tax refund when they train their workers over 40. Related
to the above, our analysis involves an incentive that would be
granted by the firm, linked to the audit of the company and
the training. Leuven and Oosterbeek (2004) comment that if
a tax rebate is obtained for the training firms provide, they can
increase wages to encourage such training.

For the results, we build subjective beliefs because the company
makes a distinction in wages, which generates uncertainty for
workers. To reduce this uncertainty, we transform the beliefs
into objectives, considering the audit (evaluation) of the
company as a sign that the workers are trained and that they
can improve productivity. Although many workers might be
uncomfortable with such audits, these could have benefits
at some point. For example, Chung et al. (2021), through an
analysis between Korean companies and suppliers, commented
that the audit of the companies helped the suppliers to improve
their efficiency in human resources and that the companies
did not impose sanctions. In addition, the audit implied that
the contracts between both parties were not interrupted.
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In the final decision of workers regarding education, our results
show that the worker decides to train (study) by predicting
a low audit by the company and that in addition to the incentive
granted by the company (additional 7-8%) in the long term
could suit the worker. In this sense, Juravich (2017) analyses
what happened with the closure and restart of a furniture
factory. When it was sold, the new owners valued the skills
learned for years by the workers of the old factory and not only
re-hired them but used them as trainers for new workers.

Our analysis shows the preparation of the worker in terms
of more years of education. Also, we consider a signal that
the firm audits so that the worker qualifies for better pay.
Contrasting our analysis, Assaad, Krafft, and Salehi-Isfahani
(2018) discuss the mismatches in the labour market and its
relationship with the higher education system for the labour
market in Egypt and Jordan. They emphasize that hiring
decisions are not based solely on whether the worker studied
in a public or private school; other issues, such as the family
nucleus, are considered.

That is, the uncertainty about the possibility that the company
does not value the worker’s training is due to the lack of
knowledge of the company towards its workers. In this sense,
Boletal. (2019), based on arelationship between the educational
sector and the labour market in France, Germany, and the
United States, comment that the knowledge of the companies
towards the workers, through a match between the occupations
and the educational level of the workers, implies an increase in
the productivity and salary of the worker.

In addition, income could increase if workers’ educational
credentials were better appreciated in the labour market. Then,
it is recommended that employers make a difference between
their skilled and unskilled workers since it would increase
workers’ educational levels (Fan and Yakita, 2011).

Table 7 shows the main findings of our work, highlighting that
workers consider education (training) more efficiently and
responsibly when companies trust them and lighten their audit
probability. Based on a sample of Portuguese universities,
Bruckmann and Carvalho (2018) conclude that university
institutions have a greater effect on the labour market,
considering a mix of teaching between the traditional school
and a managerial approach. They end up calling this hybrid-
teaching archetype: efficient-collegiality.

Therefore, a low and reliable audit implies efficient training,
coupled with the cost and time in the years invested (see
Table 7). Furthermore, it can motivate employees. For example,
Budiyanti et al. (2020) comment on leadership education
and training programs carried out for 500 HR employees in
Indonesia, with low cost and without restrictions, which had
a positive effect mainly on the confidence and motivation of
the participants.

Finally, our work defines specific thresholds to decide
if the worker should study, depending on the company’s
approach to auditing and the years of education invested.
The work is related to Andrade and Lomeli (2022) results,
in which the authors consider that companies invest in
training and decide to promote the trained worker when the
benefit obtained by the promotion substantially exceeds
the training cost.
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CONCLUSION

This model was designed to show the best response from
workers when facing the uncertainty of whether the firms
value training. Among the results, we showed the percentage
of income workers who invest in education when training is
the best option.

Since training costs are high, the model considers the
existence of other immersed costs, which we approximate
and define as opportunity costs. Such opportunity costs are
inferred when workers consider signs about the companies’
behaviours if they value training, signs that workers use to
build subjective beliefs.

Another result of our work is the percentage of income
that the worker assigns to his training. We show that when
the firm sends signals, through a low audit, that it will
consider the training to grant an incentive, the worker
could invest 75% of their income in training. With such
an investment, the worker would prefer to study only if he
achieves a master’s degree or higher.

The analysis recommends that workers consider factors such as

uncertainty, time, costs, and when they will be trained, mainly
when they absorb the cost of training. Also, it is helpful for the
company to know the approximate costs of training its workers
and the approximate times if it was to bear the costs.
However, the analysis reveals some limitations, ranging from
considering the basic levels of education for a certain sector,
such as the Mexican society; since starting from secondary
school, three years are considered to reach high school,
seven to obtain a bachelor’s degree and nine years to obtain
a postgraduate degree. In addition, since there is no specific
percentage of firms who audit their workers, we considered
percentages of evaluations that firms make in general to their
workers, along with the fact that wage increases were set
considering that firms evaluated their workers simultaneously.
In other words, the information was approximate according to
the data found. We could have modelled more precise situations
by programming or generating random numbers. Furthermore,
we do not find a Nash equilibrium. We only show the decision
under uncertainty of a single player: the worker. The solutions
to the limitations are pending for future work.
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of knowing mathematics is important to provide an understanding of the phenomena behind BEEGINVEEIESVCLEMNECIZR
students’ performance. However, there is a scarcity of empirical investigation of students’ beliefs EUEIENERIRTITels= I MYV [o I}
about mathematics knowledge in the Indonesian context. This study aims to assess students’ [le[eIalSSE]

beliefs about mathematics education. The relation of these beliefs with gender, grade, and culture

was also examined. Fifteen classes were selected by stratified random sampling methods. 536 [ESEETe{aEle ol EVEINIEI I a0k
students (boys = 217, girls = 319) from 8-9 grades participated in the present study. The result ESVEloENER:IoN el

of this study revealed that students tend to perceive their mathematics teachers as having tried
to make mathematics lessons interesting and perceived that mathematics knowledge continues
to expand. Boys’ students hold stronger beliefs that they can understand the most difficult tasks
in mathematics than girls’ students. Grade eight students have higher beliefs than ninth-grade
students. Javanese students hold stronger beliefs in mathematics performance than Madurese
students. The finding of this study provided information on how to design teaching and learning

mathematics in the Indonesian context.
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Students’ conceptions of the teacher role, the nature of mathematics, mathematics performance, and mathematics

learning are explored.
Indonesian students believe that mathematics knowledge is dynamics.
Students’ beliefs in mathematics learning are different based on their ethnicity.
Boys” and girls’ students are different in certain mathematics beliefs.

INTRODUCTION

Individual conceptions about mathematics knowledge and how
they come to know mathematics are essential factors, containing
fruitful information about the individual mental process, which
have been addressed in the literature review. The ways students
conceptualize mathematics or epistemological beliefs in
mathematics are important for research and may provide a wealth
of understanding to explain the important phenomena behind
students’ performance in mathematics learning. Beliefs drive
students’ behavior toward mathematics and their tendency to solve
mathematical tasks (Voica et al., 2020). Beliefs are the engine
that navigates students to use certain strategies when solving
mathematical tasks (Oztiirk, Akkan and Kaplan, 2020). Existing
studies have shown epistemological beliefs about mathematics
was linked with various aspect such as performance, motivation,
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and attitudes toward mathematics (Heyder et al, 2020; Perera
and John, 2020; Silver et al., 2021). Hidayatullah and Csikos
(2023) reported that epistemological beliefs significantly correlate
with attitudes and motivation. The stronger individual beliefs,
the higher their motivation and perception about objects. Students
with strong beliefs about themselves, like believing that they can
solve or understand the most difficult topic in mathematics, may
drive to put more effort in order to achieve the best performance
in mathematics. Gijsbers et al. (2020) reported that students
might have fewer beliefs in the relevance of mathematics unless
they get an intervention to strengthen their beliefs. Since the
prior research (Oztiirk, Akkan and Kaplan, 2020; Voica, Singer
and Stan, 2020) suggested that there was a relationship between
personal mathematical beliefs and performance in math, there
may be a possibility that poor performance in math is affected
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by individual beliefs. Accordingly, the cognitive test result is
not enough to explain the phenomena behind poor performance
in mathematics, like the students’ mathematics scores in
Indonesia (Hidayatullah and Csikos, 2023). The investigation of
individual epistemological beliefs about mathematics education
provided fruitful information on how to increase the quality of
mathematics education.
In the Indonesian context, research beliefs about mathematics
have been conducted by several researchers. Zulkarnain et al.
(2021) investigated students’ self-efficacy beliefs and problem-
solving ability in mathematics learning. The focus of that study
describes the differences in students’ beliefs about their capability
in mathematics learning and their ability to solve mathematical
tasks. However, researchers did not explain students’
conceptions of nature mathematics and problem-solving in
mathematics. Other research by Elizar (2021) investigated the
influence of mathematics beliefs on students’ achievements.
Although this study has proved the influence of beliefs about
mathematics on achievements, the theoretical framework of the
belief system was not mentioned clearly. The latest study was
conducted by Hidayatullah et al. (2022), which investigated
students’ epistemological beliefs in mathematics using the
theoretical framework as suggested by Op ’t Eynde et al. (2006).
In this study, the researcher emphasizes o the adaptation of these
mathematics-related belief system questionnaires and their
relationship with the ability to solve word problems. However,
the researcher failed to provide an explanation of the level of
students’ mathematical beliefs. Also, whether their personal
background (e.g., gender, grade, and culture) contributed to
these beliefs or not was unexplored. Therefore, investigating
personal conceptions in mathematics with a more comprehensive
understanding, as suggested by Op ’t Eynde et al. (2000), is
necessary. For that reason, our cross-sectional study attempts
to identify students’ mathematical beliefs in the Indonesian
context. Moreover, relevant factors such as gender, age, and
cultural differences were examined in the present study. Because
in the previous, education equality in the Indonesian context has
always been questioned.
1. How do students believe in mathematics in the Indonesian
context?
2. Does gender inequality exist in terms of students’ beliefs
about mathematics education?
3. How do students believe in mathematics education across
levels?
4. Are there significant differences that can be identified
through the investigation of epistemological beliefs
in mathematics based on culture?

THEORETICAL FRAMEWORK

Mathematical beliefs in the education context

Beliefs in mathematics are defined as implicit or explicit
students’ beliefs held to be true about mathematics education,
the self as a mathematics learner, and mathematics in the class
context (De Corte, 2015). Accordingly, the beliefs consisted of
three dimensions: beliefs about mathematics education, self-
efficacy beliefs in mathematics, and personal beliefs about
lesson mathematics in the class. These dimensions determine
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close interaction with each other and students’ prior knowledge
of their mathematics learning and problem-solving activities in
the class context. However, these beliefs may change alongside
the growth of students’ interaction and their experience in
mathematics lessons. For instance, the research by Gijsbers
et al. (2020) showed how mathematical beliefs changed through
certain interventions. Students showed stronger beliefs about
mathematics’s relevance after an intervention. Therefore,
mathematical beliefs may be stronger or less after they have
many experiences during mathematics lessons, like the teaching
style and interaction with students.

Concerning the role of beliefs in mathematics learning, some
empirical evidence describes the critical role of beliefs about
mathematics in the context of mathematics schools. Csikos et al.
(2011) have reported that students’ beliefs about word problems
determine the way students solve word problems in mathematics.
The researchers found in the context of Hungary, students failed
to involve real-world knowledge because students held mistaken
beliefs about word problems in mathematics. Oztiirk et al.
(2020) suggested that when the level of students’ mathematical
beliefs predicted their skill in mathematic problem-solving.
Students with higher beliefs in solving mathematics problems
tend to have better skills in problem-solving. Through their
investigation, Voica et al. (2020) found that when students believe
in their capability to solve mathematics problems, they have
stronger motivation, affecting their performance while solving
mathematical tasks. The latest research by Hidayatullah and
Csikos (2022) also found the role of beliefs about mathematics
on the word problem-solving in mathematics. However, most
previous studies emphasise the relation between beliefs and
mathematics outcome. At the same time, students’ beliefs
about mathematics education differences based on their
personal is still unexplored.

Gender and mathematics beliefs

Several researchers have recorded the connections between
beliefs and gender. However, no single result mentioned
consistently boys are overachieved than girls students or vice
versa. For example, Vuletich et al. (2020) found that females
hold stronger beliefs about mathematics than male students.
These findings affirmed that mathematics is boys’ domain. While
Dustan et al. (2022) reported that boys tend to believe they are
overscored than girls, girls also believe that boys overscored
than girls. Liou et al. (2021) reported that boys hold stronger
beliefs than girls. The latest study by Seo et al. (2019) showed
that girls have more negative beliefs than boys among Latina
and White adolescents in the united states. In the Indonesian
context, the association between mathematics-related beliefs
with gender differences has not been studied. At the same time,
gender equality questions arise since the segregation of boys’
and girls’ seats in the field has still been conducted by most
schools, particularly in Islamic schools (Srimulyani, 2007).
The segregation of boys and girls in several Indonesian schools
is based on the assumption unify them in the same place would
generate a negative impact. Therefore, the investigation of
gender differences in terms of epistemological belief systems in
mathematics is important. Through this investigation, students’
beliefs and performance were explored.

Electronic ISSN

Printed ISSN I 187
1803-1617

2336-2375


http://dx.doi.org/10.7160/eriesj.2023.160303
mailto:achmadhidayatullah%40um-surabaya.ac.id?subject=
mailto:achmadhidayatullah%40um-surabaya.ac.id?subject=

Beliefs and students’ grade

In the historical development of cognition research, Piaget in
his work explained that individual cognition develops gradually
from sensory motoric to formal operational (Zhan et al., 2022).
He also explained that the way individual cognition develops
through the spontaneous process is tied to the whole process of
embryogenesis. At the same time, embryogenesis is not only
about body matter but also about mental process development
matter. Since cognition has developed over the years, individual
beliefs also develop because it contains cognition aspect. Perry’s
investigation has noted how individual beliefs developed over
the years (Taylor, 2016). A longitudinal study by Caprara et al.
(2011) in Rome reported that the level of students’ grades
contributed to students’ beliefs about themselves. However, in
this research, authors did not explain whether the differences
in the level of study also generated differences in beliefs or
not. Mozahem et al. (2021) reported that individual beliefs
about their capability decreased after becoming older because
they received a negative experience like a repeated failure that
affected the level of the judgment of their capability. A study by
Liou et al. (2021) investigated the students’ motivational beliefs
across grade levels and gender differences have found that
students’ conception of their capability decreased significantly
from 4 grade to 8 grade. Passolunghi et al (2014), through
their investigation, found that pupils in elementary education
have higher levels of beliefs than pupils in middle schools.
Therefore, we assumed that in the educational context,
students in different grades differ because they have different
experiences in mathematics learning. For instance, ninth-grade
students have more experience regarding mathematics learning
in the classroom than eight grade students. Grade ninth
students may hold stronger beliefs in mathematics learning
since they have experience with problem-solving much more
than eighth-grade students. In the present study, the differences
in grade study are examined to explain whether the level of
study generated different beliefs about mathematics education.

Beliefs differences and students’ culture

According to the social cognitive theory proposed by Bandura
(2001), individual social life, including social interaction,
contribute to students’ cognition. Culture also plays a key role
in determining students’ cognition as well as their perception of
mathematics (Kang and Leung, 2022). However, there was an
inconsistency among the previous research concerning students’
beliefs and their relation to cultural differences. For example,
Kang and Leung (2022), during their comparison study between
Dai and Han students in China, did not find any significant
differences in the context value of beliefs in mathematics.
In contrast, Seo et al. (2019) have proved differences in students’
beliefs based on ethnicity, where the researcher found that
Latina, Asian, and Black girls hold higher beliefs (e.g., growth
mindset) than white girls. In the Indonesian context, there is
a diversity of cultures. According to the Bureau of Statistics,
there are 1331 ethnics that generated multiculturism. According
to the Ministry of Education and Culture data, there are 652 local
languages. As we discussed earlier, the social environment may
generate differences in students’ beliefs about knowledge (Kang
and Leung, 2022; Seo et al., 2019). In the present study, our
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participants can pertain to two regions: Sumenep and Surabaya.
The two regions, even if in the same province, they have different
cultures. For instance, students in Surabaya are Javanese ethnic
and use the Javanese language. In the classroom, students use
the Indonesian language as the official language. However, for
informal interaction and daily life activities, they use the Javanese
language. In comparison, students in Sumenep are Madurese
ethnic and use the Madurese language for communicating in
daily life. In the classroom, they use the Indonesian language
as an official language for interaction. Surabaya is an urban
city, the center of business in east java province. Contrary, in
the Sumenep, most people are farmers. So, the people in both
city has a different culture, which may imply the extent they
perceive mathematics knowledge. Therefore, in the present
study, the student’s beliefs about mathematics education based
on cultural differences are examined.

METHOD

Participants

The present study took place in Surabaya and Sumenep, east-java
province, Indonesia. In Surabaya, most students are Javanese
ethnic, while in Sumenep, the students are mostly Madurese
ethnic. Fifteen classes were selected using stratified random
sampling from sixth of public and private schools. 536 seventh
and eighth-grade (boys =217, girls = 319) students participated
in the present study and completed the questionnaire. Most
classes in the present research segregated the groups of boys and
girls. All participants were asked to complete the questionnaire
in the present study.

Instruments

To measure students’ mathematical beliefs, we adapted 28 items
from a mathematics-related beliefs system questionnaire (Op ’t
Eynde, De Corte and Verschaffel, 2006). This questionnaire
consisted of four factors. We selected ten items of beliefs
about the role and functioning of the teacher, for instance:
“My teacher wants me to understand the concepts, not only
memorize the mathematics formula.” Seventh item of belief
about the significance of and competence of mathematics. For
instance: “I am very interested in mathematics learning” and
“I can understand even the most difficult material. “Seventh
items of beliefs about mathematics as a social activity, for
example: “Mathematical knowledge continues to expand,
& new things are found all the time” and “Anyone can learn
mathematics. “ Four items of beliefs about mathematics as
a domain excellent, for example: “I am only satisfied when
I got good grades in mathematics” and “I want to do well in
mathematics to show the teacher and my friends how good
Iam atit.”

Procedure

The procedure of this study is through three steps. In the first
steps, we started communicating with principals and mathematics
educators. We described the purposes of this study. We send our
proposal research to several teachers as well as our instruments.
The instruments in the present study have been reviewed by
the mathematics educators in the schools. In the second step,
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Characteristic Full sample Percentage
Gender
Boys 217 40.5%
Girls 319 59.5%
Grade
seventh 410 76.5%
eight 126 23.5%
Ethnic
Javanese 400 74.6%
Madurese 135 25.4%
Age
12years 6 1.1%
13 years 206 38.4%
14 years 256 47.8%
15 years 63 11.8%
16 years 5 0.9%

Table 1: The demography of the participants

after we got permission from the principals, we administered our
instruments to the schools. Mathematics educators helped with
the collecting data process. MRBQ and mathematics tests were
administrated to students using online systems. For the MRBQ,
we used the Likert scale rate from 1 to 5; 1 = Strongly disagree,
2 =Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly agree. The data
collection process has taken place at the end of the semester.
The collecting data process took place for two weeks. This means
the teachers gave enough time to the students to complete our
instruments. In the third step, we analyze our data.

Data analysis

This research used a quantitative approach which performed
several statistical data analyses to answer the research
questions. Several data analysis was used during the data
analysis process. In the first step, we confirmed the validity
and reliability of the questionnaire. Confirmatory factor
analysis (CFA) was used to examine the construct validity of
the questionnaire. The combination of CFI, TLI above 0.9,
and RMSEA below 0.05 indicated the model of the construct
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validity fit (Hu and Bentler, 1999). Descriptive statistics were
performed to answer the first questions. Finally, an independent
sample #-test was performed to examine the beliefs about
mathematics differences based on students’ gender, level of
study, and culture. According to Cohen (1992) the effect size
is low if the value of r varies around 0.1, medium if  varies
around 0.3, and large if » varies more than 0.5.

RESULTS
Confirming the validity and reliability

In this study, we performed exploratory factor analyses (EFA)
to confirm the variance of students’ mathematics beliefs. The
coefficient of KMO and Barlet test sphericity = 0.95, Chi-
square (df =272) = 648.26, p < .001, indicated that the sample
in the present study is adequate. Maximum likelihood was used
as a parameter estimate, with varimax rotation and an absolute
value of 0.3. Four factors have been identified: beliefs about
the teacher, the nature of mathematics, mathematics learning,
and mathematics performance.
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Figure 1: Confirmatory factor analysis of students’ mathematical beliefs
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We found the fit model of this questionnaire (See figure 1), Chi-
square = 808.70, df=342, CF1=0.94, TL1=0.94, RMSEA =05,
SRMR = 0.04, p <.001 (Hu and Bentler, 1999; van de Schoot
et al, 2012). All items have good factor loading, ranging from
0.58-0.82 (Appendix 1). We confirmed the reliability of
the questionnaire by performing Cronbach alpha. The result
showed that all of the factors have good reliability, beliefs of
the teacher consisted of 10 items (alpha = .90), the nature of
mathematics consisted of 9 items (alpha = .87), mathematics
learning consisted of 5 items (alpha = .89), and mathematics
performance consisted of 4 items (alpha = .89). Beliefs in
the teacher consisted of the item which related to the statement
of students’ beliefs about the role of their mathematics teacher
in the classroom context. Beliefs in the nature of mathematics
entailed students’ judgment about the nature of mathematics,

such as the statement “mathematical knowledge continues to
expand.” Beliefs in mathematics learning related to students’
intrinsic and extrinsic orientation beliefs in mathematics
learning. In comparison, beliefs in mathematics performance
deal with students’ judgment about their capability in
mathematics learning.

Preliminary analysis

Table 2 describes the descriptive statistics and the correlation
beliefs about mathematics education factors. The result showed
that beliefs about nature strongly correlated with beliefs about
the teacher and moderately correlated with mathematics
learning and performance. It means that those who believed
in the role of their mathematics teachers tended to be more
confident and more interested in mathematics.

Variables
Beliefs about teacher 4.23 0.75
Nature mathematics 4.38 0.68 .68**
Mathematics learning 3.33 1.05 ATx* A8**
Mathematics performance 3.76 0.95 AT** .60** .64**
Gender - - -.01 -.08 .10* .00
Grade - - -11% -.08 .01 -.06 -.06
Ethnic - - -.09 -.03 .14%* -.06 L19%* .30%*

Note: * significant p < .05, ** significant p <.001

Table 2: Correlation between each belief about mathematics factors and the achievement of mathematic

Beliefs about mathematics learning were moderately correlated
with the conception of nature mathematics. Students who viewed
mathematics as dynamic knowledge tended to be more interested
in mathematics learning. Beliefs about mathematics learning were
strongly correlated with beliefs in mathematics performance.

RQ1: How do students believe in mathematics
in the Indonesian context?

In the first factor (See Appendix), students expressed strong
beliefs in the role of mathematics teachers as indicated by
the highly mean result of the “beliefs in the role of the teacher”
factor (3.40-4.40, on a 5-point Likert scale). Students viewed
that their teacher was really friendly in mathematics learning
(M = 4.16, SD = .99). Students strongly expressed that their
mathematics teacher listens to them carefully if they have any
questions (M= 4.38, SD = 0.91) and understand their students
if the students face some difficulties in mathematics learning
(M = 4.02, SD = 1.10). Students believe that their teachers
have tried to make mathematics lesson to be not bored learning
(M= 4.24, SD = 1.04) and give students time to explore new
things (M = 4.23, SD = 1.04)

Second, beliefs in nature mathematics. Students hold strong
beliefs about nature mathematics as indicated by the mean
result of the items in this factor (4.11-4.68, on a 5-point Likert
scale). For further analysis, we found that students perceived
that mathematics evolved, dynamics, and the new this still can
be discovered (M =4.28, SD=0.93). Students viewed problem-
solving in mathematics requires smart thinking (M = 4.44, SD
= 1.01), and there are many ways to find the right solution in
mathematics problems (M = 4.37, SD = 0.91). Students also
expressed that all people could study mathematics (M = 4.40,
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SD = 0.93), and mathematics has been used by many people in
daily life (M =4.41, SD = 0.93).

The third is the belief in mathematics learning. Generally,
students expressed moderate beliefs in mathematics learning
according to the mean result of the corresponding items in this
factor (3.20-3.44 on a 5-point Likert scale). In mathematics
learning, students expressed the belief that they could
understand mathematics content, even if it was very difficult
(M = 3.30, SD = 1.24). Students expressed that they like
mathematics (M = 3.20, SD = 1.32) and are interested in
mathematics learning (M = 3.25, SD = 1.32). However,
the mean result for neutral in these beliefs was also high, as
indicated by the median results (median = 3.00) of the items.
The fourth is beliefs about mathematics performance. Students
showed moderate beliefs, as indicated by the mean result of
the items (M = 3.64 to 3.94). Students expressed that they
were quite confident about getting good grades in mathematics
learning (M = 3.94, SD = 1.09), and they wanted to show other
people that they are good at mathematics (M =3.76, SD = 1.25).
Students want to show others that they are better than other
students in mathematics learning (M = 3.69, SD = 1.25).
Students also viewed that with mathematics, someone can use
their skills to understand more comprehensive problems in
daily life (M = 3.64, SD = 1.07).

RQ2: Do gender inequality exist in term of
mathematical beliefs?

Table 3 compares boys’ and girls’ beliefs about mathematics
education factors. An independent sample #-test was used to

examine whether the gender differences generated different
beliefs and performance in mathematics learning.

ERIES Journal
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Independent Variables Boys (217) Girls (319) F t(534) P Cohen’s d
M | so | m | sp
Beliefs in the teacher 4.24 0.79 4.23 0.72 2.43 0.11 .92 0.01
Nature of mathematics 4.32 0.69 4.42 0.61 3.87 -1.76 .08 -0.16
Mathematics learning 3.46 1.05 3.24 1.05 0.33 2.35 .01* 0.21
Mathematics performance 3.76 0.95 3.76 0.95 0.41 -.03 .97 -.00

Note: * significant p < .05, ** significant p <.001

Table 3: Boys’ and Girls’ mathematical beliefs differences

The independent sample ¢-test result indicated no significant
differences between boys’ and girls’ students’ beliefs about
the teacher, the nature of mathematics, and mathematics
performance. Boys and girls were different in their beliefs
about mathematics learning (p < 0.01), where the boys
(M = 3.46, SD = 1.05) gained higher beliefs than the girls
(M = 3.24, SD = 1.05). However, the differences between
them were small (d =0.21).

RQ3: How do students believe in mathematics
education across levels?

Table 4 describes the result of the #-test to identify whether
there are differences in students’ beliefs about mathematics
education across the level. According to the result of the #-test,
there were no differences in students’ beliefs in the nature,
learning, and performance of mathematics. Students in
grade eight are different from students in grade ninth in their
beliefs about the teachers with a small effect size (d = 0.26).

Students in grade eight hold stronger beliefs about the role of
a teacher than students in grade nine; (M = 4.24, SD = (.73
vs. M =4.09, SD = 0.79, respectively).

RQ4: Are there significant differences that
can be identified through the investigation of
beliefs about mathematics education based on
ethnicity?

Table 5 describes the result of the #-test for the differences in
mathematical beliefs based on ethnicity. The result showed
that Javanese students and Madurese were equal in believing
mathematics teachers, nature, and performance in mathematics.
However, the differences between the two were significant
in the beliefs in mathematics learning. The differences
between the two was medium based on the value of Cohen’s
d (d = 0.33). Javanese students have higher beliefs about
mathematics learning (M = 3.42, SD = 1.04) than Madurese
students (M = 3.07, SD = 1.06).

Independent Variables Eight (410) Ninth (126) t(534) Cohen’s d
M | M|
Beliefs about the teacher 4.24 0.73 4.09 0.79 3.82 2.44 .01* 0.26
Nature of mathematics 4.41 0.63 4.29 0.68 3.87 2.22 .07 0.19
Mathematics learning 3.32 1.06 3.34 1.05 0.02 -.24 .81 -0.03
Mathematics performance 3.79 0.92 3.66 1.02 2.91 1.37 17 0.14

Note: * significant p <.05, ** significant p <.001

Table 4: The differences in epistemological beliefs about math based on a level of study

Javanese (400) | Madurese (136)

Independent Variables F t(534) p Cohen’s d
M | sb | m | sp
Beliefs about the teachers 4.28 0.72 4.13 0.80 3.43 1.96 .05 0.19
Nature of mathematics 4.39 0.63 4.35 0.68 0.03 0.69 .49 0.07
Mathematics learning 3.42 1.04 3.07 1.06 0.60 3.35 .001%** 0.33
Mathematics performance 3.79 0.94 3.66 0.97 0.41 0.51 .16 0.14

Note: * significant p <.05, ** significant p <.001

Table 5: The differences in epistemological beliefs about math based on ethnicity

DISCUSSIONS

This study explores students’ beliefs about mathematics
in the Indonesian context. We also investigated relevant
factors (e.g., gender and region) and their relation to these
beliefs. We found explored the students’ tendencies toward
mathematics. Also, we found differences in students’
conceptions of mathematical knowledge based on gender and
ethnicity preferences in the Indonesian context. The findings
of this study contributed to improving the quality of
mathematics education in the Indonesian context.

ERIES Journal
volume 16 issue 3

Firstly, we found that students expressed strong beliefs in
the role of the teacher in mathematics learning. Students
showed that their mathematics teacher is friendly, cares about
students’ problems, and try to create an interesting lesson about
mathematics. Students also showed that their math teachers had
taught them to understand the process of mathematics rather than
memorizing. How teachers interact with students may contribute
to students’ beliefs in the role of teachers, like the appreciation
of the students by the mathematics teachers (Li et al., 2021).
Therefore, in the mathematics context, mathematics educators
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emphasize the process rather than memorizing. Also, since this
study took place in East Java, all of the schools taught students
to highly appreciate the role of teachers because, in this region,
the teaching profession is highly valued. The norm guide students
were unthinkable for a student to address a teacher by “talking
down” or “talking intimately” to the teacher (Quinn, 2011).
Consequently, students highly believe that their mathematics
educators know everything, as well as students’ problems.

We found students expressed a strongly believe in the nature of
mathematics. Rather than perceiving mathematics as a statics
knowledge, students viewed mathematics is always evolving
and that new things still can be discovered. Also, the finding of
this study revealed that they believe that there are many ways to
solve mathematics problems. Students also highly believe that
everyone can learn mathematics. Our interpretation of this stage,
the student’s daily life activities, such as interaction with digital
technology to access mathematics information, may be why
students believe in many ways to solve problems in mathematics.
Interestingly students also believe that everyone can understand
mathematics rather than believing that mathematics competence
is genetics matters. Most students believe that hard work can
reach the best grade in mathematics.

However, the data on students’ beliefs about mathematics learning
showed that the number of students who expressed disagreement or
strongly agreed with the item “T like mathematics™ was very high.
Also, students 32% strongly disagree or disagree with the item
“I am very interested in mathematics.” This data indicated that, in
reality, many students don’t interest in mathematics. This finding
was in contrast with previous beliefs, such as beliefs in the
nature of mathematics and mathematics teachers. The possible
explanations, the way teachers transform mathematics learning,
and the nature of mathematics are not the single factors behind
students’ motivation to study mathematics. The experience failed
repeated also contributed to students’ beliefs about mathematics
(Usher and Pajares, 2009; Ozcan and Kiiltiir, 2021). With respect
to students’ beliefs in mathematics performance, the finding of
this study revealed that students expressed a strong belief they
would get a good score in mathematics. They have external
orientation beliefs such as the inner desire to show that they have
good capability in mathematics to their peers or their mathematics
teachers. This finding is in line with the finding by (Wang et al.,
2022), which revealed that Asian students tend to have high
confidence that they are capable in mathematics. Students also
expressed beliefs to show that they are better than other students.
This finding is quite surprising since many students expressed
did not agree with the previous beliefs. Although they were not
like mathematics, they wanted to show they had the capability in
mathematics. Indeed, further analysis is necessary to explain more
comprehensively the contradiction of these beliefs, they believe
that everyone can study mathematics and believe in gaining
high scores in mathematics on the one hand, and they don’t like
mathematics on the other.

Second, we found that boys and girls were equal in
the conception of mathematical knowledge except for beliefs
in mathematics learning. The finding of this study told us boys
had higher beliefs in mathematics learning. For instance, boys
hold stronger beliefs that they like mathematics, are interested
in mathematics learning, and understand the course material in

192| Printed ISSN  Electronic ISSN
2336-2375 1803-1617

mathematics even if it was difficult for them than girls. For these
beliefs, the data is contrary to Vuletich et al. (2020), but it is in
line with Dustan et al. (2022), Liou et al. (2021), and Seo et al.
(2019) that found boys hold stronger beliefs in mathematics
than girls. Seo et al. (2019) mentioned that girls students tend
to perceive mathematics as more difficult for them than boys
students. However, further investigation is necessary to confirm
the differences between the two in the context of beliefs in
mathematics learning.

Third, we found that students in eighth grade hold stronger beliefs
about the teacher than in ninth grade. For example, students
hold stronger beliefs that their mathematics teachers have tried
to make mathematics learning interesting, their teachers care
about students’ problems, and their teachers really understand
students’ problems in mathematics learning. This finding is in
line with the prior research (Liou et al., 2021; Mozahem et al.,
2021; Passolunghi et al., 2014), which mentioned the differences
in beliefs about mathematics in different grades, where students
in the lower grade level study tend to have stronger beliefs
than students in the higher level study. Pupils’ experience and
interaction with the teachers over the years may contribute to these
beliefs. Mozahem et al. (2021) in their study argue that the source
of personal beliefs like mastery experience, vicarious experience,
social persuasion, and physiological state is the factor behind the
decreasing or lower beliefs in different grades. According to the
cognitive development theory, the change of beliefs in the form
of the development of mental cognition is a process that concerns
the totality of the knowledge structure (Zhan et al, 2022).

Fourth, this study’s finding revealed differences between students
based on their ethnicity in their beliefs about mathematics
learning. Javanese students hold stronger beliefs in mathematics
learning than Madurese students. Javanese students are much
more interested in mathematics learning than Madurese students.
Also, they expressed more confidence in understanding the most
difficult topic in math than Madurese students. This finding
reveals the same result as the previous research (Seo et al.,
2019), which reported the differences in beliefs based on cultural
differences. Social cognitive theory (Bandura, 2001) suggests that
sociocultural factors influence individual behavior through their
psychological mechanism. Cultural embeddedness contributed to
shaping the ways individual beliefs are developed.

Although the present study provided a wealth of information
regarding beliefs about mathematics education, several limitations
should be noted. The present study focused on explaining students’
beliefs about mathematics education. We did not investigate
the extent to which these beliefs influence students’ performance
in mathematics. Future research and the investigation of these
beliefs in the Indonesian context should identify the relation of
this belief to other aspects such as performance and motivation
achievements. This research examined students’ beliefs based
on the self-report that failed to explain a deep understanding of
students’ beliefs personally. Future research should be considered
to do a deep interview with students to investigate their beliefs
about mathematics education. This study used a small sample and
compared the beliefs of students based on two regions. However,
the small sample in the present study did not represent all
Indonesian contexts. Therefore, future research should consider
the generalizability of the sample.
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IMPLICATION

This study found that students hold strong beliefs about the
teacher, the nature of mathematics, and the performance of
mathematics. We found significant differences in students’
beliefs in mathematics learning based on gender and
grade preferences. Also, we found differences in beliefs in
mathematics performance based on cultural differences.
The finding of this study has some implications for teaching
practices. Since the findings tell us that students hold strong
beliefs about the teacher, mathematics educators can increase
students’ performance by providing a good example of
mathematics. Because students will follow the ways teachers
deal with mathematics. Mathematics educators should put
some effort into increasing girls’ beliefs in mathematics

learning. Mathematics educators are necessary to maintain
students’ beliefs in mathematics learning since our data found
that students’ beliefs in grade ninth lower than students in
grade eight, for example, by involving gamification strategy
in mathematics learning. For the policy maker, this data
can be used how to ensure the equity of education based on
the differences in culture and region.
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APPENDIX

STUDENTS’ MATHEMATICS-RELATED BELIEFS SYSTEMS

Variables Mean Med SD SE
Beliefs about teacher
My teacher is very friendly 4.16 4.00 0.99 0.04
My teacher listens carefully 4.38 5.00 0.91 0.39
My teacher understands my difficulties 4.02 4.00 1.11 0.04
My teacher cares about me when | have difficulties 3.40 4.00 1.10 0.05
My teacher appreciates me even if my result is not good 4.40 5.00 0.94 0.04
My teacher really wants me to learn new things 4.27 5.00 0.96 0.04
My teacher tries to make mathematics lessons interesting 4.24 5.00 1.04 0.04
My teacher wants me to understand the content, not just memorize it 4.38 5.00 0.96 0.04
My teacher gives me time to find new problems and to try out possible solutions 4.23 5.00 1.04 0.05
xzi;i:r;ii provided me with a thorough step-by-step explanation before handing me an 430 5.00 1.03 0.04
Beliefs about nature mathematics
I think | can use what | learn in mathematics in other courses 4.11 4.00 1.02 0.04
Solving mathematics problems is demanding and requires thinking, even for smart students 4.44 5.00 1.01 0.04
Mathematics is used by many people in their daily life 4.41 5.00 0.93 0.04
Mathematical knowledge continues to expand, & new things are found all the time 4.28 5.00 0.93 0.04
There are several ways to find the correct solution to a mathematics problem 4.37 5.00 0.91 0.04
Anyone can learn mathematics 4.40 5.00 0.93 0.05
chhoooodszgjttehematlcal assignments that | can learn from even if | am not at all sure of getting 419 5.00 1.08 0.05
If I try really hard, | will understand very well in math 4.52 5.00 0.84 0.04
| am only satisfied when | get a good grade 4.68 5.00 0.75 0.03
Beliefs about mathematics learning
I can understand even the most difficult material 3.30 3.00 1.24 0.05
I like to learn mathematics every time 3.20 3.00 1.32 0.06
| am very interested in mathematics learning 3.25 3.00 1.32 0.06
| can understand course materials in mathematics 3.47 4.00 1.15 0.05
| prefer mathematics tasks for which | have to exert myself to find the solution 3.44 4.00 1.27 0.05
Beliefs about mathematics performance
I am confident that | will get a good grade in mathematics. 3.94 4.00 1.09 0.47
Mathematics enables students to better understand the world he live in 3.64 4.00 1.07 0.05
| want to show the teacher that | am better than most other students 3.69 4.00 1.25 0.05
| want to do well in mathematics to show the teacher and my friends how good | am at it 3.76 4.00 1.19 0.05
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IDENTIFYING THE FACTORS
INFLUENCING MATHEMATICS
TEACHERS” GRADING PRACTICES
REGARDING STUDENTS" IN-CLASS
PERFORMANCE: A RELIABILITY AND
VALIDITY STUDY

ABSTRACT

This study aims to develop a scale to identify the factors influencing mathematics teachers’ grading
practices regarding students’ in-class performance. The study was carried out with 180 secondary
and 140 high school mathematics teachers from the southwestern region of Turkiye. The scale’s
construct validity was determined using item analysis, exploratory factor analysis (EFA), and
confirmatory factor analysis (CFA). The EFA results showed that the scale consisted of a 5-point Likert-
type scale with 36 items under eight factors (mathematical knowledge and skills, social behaviors,
affective skills, effort, homework performance, follow-up test results, academic exam results, and
external benchmarks). The scale explained 70.02% of the total variance, with factor loadings ranging
from 0.50 to 0.92. The item-total correlations ranged from 0.36 to 0.64, and t-test results for the
item discrimination index were significant. The Cronbach’s alpha coefficient for the overall scale was
calculated to be 0.92. The CFA results indicated that the scale model had a good fit (Chi-square/
df = 1.39; RMSEA = 0.051; IFl = 0.98; NNFI = 0.97; CFl= 0.98; and SRMR = 0.062). Based on the
findings, the scale is a valid and reliable instrument that may be used in determining the factors
influencing mathematics teachers’ grading practices.
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Grading, mathematics, participation in classroom activities, performance assessment, scale
development

HOW TO CITE

Birgin O., Yilmaz M. (2023) ‘Identifying the Factors Influencing Mathematics Teachers’
Grading Practices Regarding Students’ In-Class Performance: A Reliability and Validity
Study’, Journal on Efficiency and Responsibility in Education and Science, vol. 16, no. 3, pp.
196-207. http://dx.doi.org/10.7160/eriesj.2023.160304

Highlights

Full research paper

Osman Birgin*™*
Murat Yilmaz?

1Usak University, Faculty of Education,
Department of Mathmatics and Science
Education, Turkiye

2100YIl Mehmetcik Middle School,
Denizli, Turkiye

* gsman.birgin@usak.edu.tr

Article history
Received

November 25, 2022
Received in revised form
January 23, 2023
Accepted

March 6, 2023

Available on-line
September 23, 2023

This study aimed to develop a scale to identify the factors influencing the grading of students’ in-class math performance.
The study was carried out with 180 secondary and 140 high school mathematics teachers from Tiirkiye.

The EFA and CFA results confirmed the construct validity of the scale.
A valid and reliable scale with 36 items and eight subfactors (mathematical knowledge and skills, social behaviors,
affective skills, effort, homework performance, follow-up test results, academic exam results, and external benchmarks)
was created.

INTRODUCTION

One of the primary functions of education is to prepare
students to account for changing individual and societal
demands over time. In today’s information and technology
era of rapid changes and developments, high-level thinking
skills such as conceptual learning, making assumptions,
problem-solving, criticizing, critical thinking, analyzing, and
producing have increased in importance (Birgin, 2011). Many
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student-centered education approaches, such as cooperative
learning, project-based learning, and social constructivist
learning, have been proposed in response to these demands
as alternatives to the traditional teacher-centered education
approach (Shepard, 2000). Connecting concepts to everyday
life, actively participating in the teaching process, and
allowing students to construct their knowledge in a social
learning environment are all critical components of a student-
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centered education approach (National Council of Teachers of
Mathematics [NCTM], 2000). Assessment is an integral and
formative part of the teaching process in the student-centered
education approach, focusing on both the learning product and
the learning process (Stiggins, 1997; Wiliam, 2011). As aresult,
the student-centered education approach necessitates the use of
alternative assessment tools and methods that allow students
to determine their learning performance, reveal their strengths
and weaknesses, and measure high-level knowledge and skills
(Birgin and Baki, 2009).

Assessment in education serves several purposes, including
determining student success and deficiencies in the learning-
teaching process; determining the effectiveness of teaching
methods; revealing the weak and strong aspects of the applied
curriculum; and monitoring student development (Ministry
of National Education [MoNE], 2018). For effective and
efficient assessment, both formative and summative purposes
must be considered (Black and Wiliam, 1998; Stiggins,
1997). A summative assessment is performed at the end of
the process to evaluate the teaching. Instead of at the end of
instruction, formative assessment necessitates process-oriented
assessment. Rather than grading, formative assessment seeks
to identify instructional deficiencies (Birgin, 2011). As a result,
formative assessment focuses on student performance and helps
to eliminate deficiencies and organize students’ knowledge.
Multiple-choice, matching, true-false, and fill-in-the-blank
questions are frequently used in traditional assessment methods.
Traditional assessment methods, however, fall short of ensuring
students’ growth throughout the process and addressing their
learning deficits (Bennett, 2011; Guskey, 2011). On the other
hand, student-centered assessment strategies provide teachers
and students with new responsibilities. In this regard,
the student is given the responsibility of actively engaging in
the process and assessing both himself and his peers, while
the teacher is responsible for planning and organizing the
learning environment and assessing both the learning product
and the learning processes (Shepard, 2000; Wiliam, 2011). As
a result, the student-centered assessment approach requires
the use of alternative assessment tools such as performance
assessments, projects, portfolios, self- and peer-assessments,
observations, interviews, structured grids, and concept maps in
addition to traditional assessment tools to track a student’s progress
during the learning process and provide the necessary feedback.
When reviewing the literature, it is notable that some studies
have focused on determining the factors that influence teachers’
classroom assessment practices and grading behaviors (e.g.,
Bursuck et al., 1996; Cizek et al., 1995; Duncan and Noonan,
2007; Frary et al., 1992; Mc Millan et al., 2002; Sun and
Cheng, 2014). The results of studies conducted in different
countries have shown that many non-academic factors as well
as academic achievement are effective in determining student
grades. These factors include exam success, attendance,
effort, attitude, homework habits, attendance, classroom
behaviors, responsibility, bringing textbooks and materials,
personal care behaviors, grade distribution in the classroom,
grade distribution of other teachers, and school success policy
(e.g., Cizek et al., 1995; Cheng and Sun, 2015; Frary et al.,
1993; McMillan, 2001; McMillan et al., 2002; Randall and
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Engelhard, 2010). Furthermore, research has shown that
teachers’ grading practices differ depending on the curricula in
the countries (e.g., Cheng and Sun, 2015; Duncan and Noonan,
2007; Demir et al., 2018; Suurtamm et al., 2010), the school
type and grade level (Adams and Hsu, 1998; Cizek et al., 1995;
Mc Millan, 2001), the in-service training support that teachers
receive (Acar-Erdol and Yildizli, 2018; Zhang and Burry-
Stock, 2003), school policies (Brookhart, 1994; Veldhuis et al.,
2013), and the teachers’ beliefs about assessment methods
(e.g., Adams and Hsu, 1998; Sun and Cheng, 2014).

The mathematics curriculum in Turkey, which was updated in
2018 based on a student-centered education approach, focuses
on the student’s performance in the classroom and learning
process as well as exam success. Previous studies have revealed
that Turkish teachers lack the knowledge to use alternative
assessment tools and methods recommended by the curriculum
(e.g., Acar-Erdol and Yildizli, 2018; Serin, 2015) and prefer
traditional assessment methods over alternative assessment
methods (e.g., Birgin and Baki, 2009; Demir et al., 2019).
Furthermore, teachers’ alternative assessment practices were
found to be negatively impacted by insufficient in-service
training and material support (e.g., Akcadag, 2010; Ozeng and
Cakir, 2015; Yildizli, 2020), a heavy course load, crowded
classrooms, resistance to change, and pressure from central
exams (e.g., Birgin and Baki, 2012; Demir et al., 2018).
Although studies on teachers’ grading practices in some
countries have been conducted (e.g., Cross and Frary, 1999;
Cheng and Wang, 2007; McMillan, 2001; Randall and
Engelhard, 2010; Sun and Cheng, 2014; Zhao et al., 2016), it
has been noticed that there is no scale to identify the factors
influencing the grading practices of mathematics teachers in
Tiirkiye. Therefore, this current study aims to develop a scale
to identify the factors affecting Turkish mathematics teachers’
grading practices.

Teachers’ Grading Practices and Affecting
Factors

Classroom assessment has been a complex process. There are
several stages to this process, including the development and
use of assessment tools, sharing and assessing results, and
deciding on instructional strategies (Bennett, 2011). The choice
of instructional activities, the observation of the student’s
growth during the teaching process, and the evaluation of his
participation in the course activities are additional requirements
for this procedure (Zhang and Burry-Stock, 2003). At this
point, teachers’ knowledge, abilities, and application strategies
for classroom assessment are critical. In this context, some
research has concentrated on the factors that influence grading
and how teachers grade students in the classroom.

According to research findings (e.g., Adams and Hsu, 1998;
Duncan and Noonan, 2007; Zhang and Burry-Stock, 2003),
teachers’ lack of knowledge and inadequacies about assessment
methods raise concerns about the quality of classroom
assessment practices. Furthermore, previous research (e.g.,
Acar-Erdol and Yildizli, 2018; Brookhart, 1993; 1994; Cizek
et al., 1995; Cheng and Sun, 2015; Cross and Frary, 1999;
Frary et al., 1992; Guskey, 2011; McMillan, Myran, and
Workman, 2002; McMillan, 2001; Sun and Cheng, 2014) has
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shown that when determining a student’s end-of-term grade,
teachers generally do not consider the assessment experts’
recommendations but partially do consider non-academic
success factors such as homework, class participation, effort,
ability, and attitude. Furthermore, it was revealed that teachers’
grading practices differ according to the grade level (e.g.,
Bursuck et al., 1996; Duncan and Noonan, 2007; Gullickson,
1985; McMillan et al., 2002; Randall and Engelhard, 2010),
field or course type (e.g., Duncan and Noonan, 2007; Frary
et al., 1993; McMillan, 2001; Zhang and Burry-Stock, 2003),
and county education systems and cultures (e.g., Cheng and
Wang, 2007; Suurtamm et al., 2010; Zhao et al., 2016).
Bursuck et al. (1996) found that when grading students,
primary and secondary school teachers consider factors such
as effort, bookkeeping, class attendance, class participation,
and preparation, with primary school teachers emphasizing
student ability more than secondary and high school teachers.
Duncan and Noonan (2007) determined in their study of 513
high school teachers that teachers value behaviors that promote
success in grading practices (e.g., ability level, student effort,
participation in the lesson, development, study habits, and
negative behavior in the classroom) more than out-of-class
benchmarks (e.g., the school’s informal success policy, grade
distribution of other teachers, and student success in previous
years). Furthermore, mathematics teachers are less concerned
with these factors than other branch teachers (social sciences,
English, and visual arts).

McMillan et al. (2002) investigated classroom teachers’ grading
and assessment practices, as well as the factors they consider
when grading students and the types of assessments they
use. Six factors have been identified as influencing teachers’
assessments of student success. Teachers were found to place
a higher value on academic achievement and achievement-
enhancing behaviors such as effort and development in grading
while placing a lower value on factors such as doing homework,
comparing with other students, the grade distribution of other
teachers, and being on the borderline. Randall and Engelhard
(2010) conducted a study with 516 elementary, secondary,
and high school teachers in America, and found that teachers
primarily follow the school district’s official academic success
policy and give grades based on success. However, they
revealed that for borderline students, some teachers consider
non-academic factors such as motivation, effort, and behavior.
Similarly, Cizek et al. (1995) found that 61% of teachers use
non-academic criteria in grading, such as behavior and effort.
Cross and Frary (1999) revealed that 37% of secondary school
teachers consider behavior and attitude, and Frary et al. (1992)
determined that 31% of teachers agree that student behavior
should be considered in grading. Based on previous research, it
can be stated that it is necessary to take caution when deciding
the grading, as non-academic factors and arbitrary grading
practices will have a negative impact on the validity and
reliability of students’ grades.

Determination of Primary and Secondary School
Students’ Math Grades in Tirkiye

In Turkey, the Ministry of National Education (MoNE)
updated the mathematics curriculum after 2005 to reflect
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student-centered education approaches. The mathematics
curriculum (MoNE, 2018) emphasized the importance of
monitoring the development of students’ cognitive, affective,
and psychomotor knowledge and skills, valuing assessment
practices for recognition and shaping, and considering both
the learning process and the learning product in determining
student success. It is encouraged to use alternative assessment
tools and methods (project, performance, portfolio, group
work, self-assessment, rubrics, etc.) in addition to traditional
assessment tools to identify student progress and achievement
in the learning process.

The Preschool Education and Primary Education Institutions
Regulation (MoNE, 2014: 7) of the Ministry of National
Education emphasizes the following factors in determining
student success: Exam scores and participation in class
activities are used to assess student success in the fourth
grade of primary school. Exam scores, participation in
course activities, and, if applicable, project work are used to
assess the success of middle school students. The regulation
defines participation in classroom activities as ‘work that
students do in the classroom or at school, activities that
enable them to use and develop their cognitive, affective,
and psychomotor skills such as critical thinking, problem-
solving, reading comprehension, and research, as well as to
evaluate their performance’ (MoNE, 2014: 1). Furthermore,
participation in class activities will be awarded three times
for the mathematics course that exceeds two hours per week.
Students are required to complete at least one performance
study per semester and a project for at least one course per
academic year. It is suggested that, in addition to academic
success, student participation in class activities, as well as
cognitive, affective, and psychomotor development, be taken
into account when determining student achievement grades.
Following curriculum updates, some studies on teachers’
assessment practices have been conducted in Tiirkiye over
the last two decades. Only a few studies have examined
the mathematics teachers’ decision-making and grading
practices in Tiirkiye (Y1ldizli, 2020). There is a need for a scale
to assess the factors that influence students’ participation
in in-class mathematical activities in deciding their grades,
considering that the Turkish mathematics curriculum was
revised in 2018 and that in-class activities place a focus
on participation. As a result, this study contributes to the
development of a scale to identify the factors influencing
students’ decision-making performance in math class.

METHOD

In scale development studies, it is suggested that participation
is based on volunteerism and sampling of the attribute being
assessed (DeVellis and Thorne, 2021). The convenient
sampling method enables the selection of people who are easily
available and eager to volunteer for the research. As a result,
participants were informed about this study and provided with
an informed consent form.

Participants

The participants in this study are divided into two groups.
The exploratory factor analysis of the scale was performed
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with Study Group I, and the confirmatory factor analysis
of the scale was performed with Study Group II. Details of
the participants in the study were summarized in Table 1.
Data were obtained from a total of 320 mathematics teachers
in a province in the southwestern region of Tiirkiye, 180 in
middle schools (5th—8th grade) and 140 in high schools (9th—
12th grade). In this study, 49.7% (n = 159) of the participants
were female, and 50.3% (n = 161) were male teachers.

Study Group | (n = 170)

50% (n = 160) of the participants work in the city center,
31.6% (n = 101) of whom work in the provincial center, and
18.4% (n = 59) of whom work in rural areas. In terms of
professional seniority, 15.3% of participants have a seniority
of 1-5 years; 20.6% of them have a seniority of 610 years;
15.6% of them have a seniority of 11-15 years; 16.6% of
them have a seniority of 16-20 years; and 31.9% of them
have a seniority of over 20 years.

Study Group Il (n = 150) Total (n = 320)

Gender Middle School | High School | Middle School | HighSchool | n

Female 48 35 44 32 159 49.7
Male 45 34 43 39 161 50.3
Seniority

1-5 years 12 11 14 12 49 15.3
6-10 years 20 14 17 15 66 20.6
11-15 years 16 10 14 10 50 15.6
16-20 years 17 12 15 9 53 16.6
+ 20 years 28 22 27 25 102 31.9

Table 1: Participants

The Development Process of the Scale

Table 2 summarizes the development processes of the scale to
determine the factors that mathematics teachers consider when
grading students’ in-class math performance.

To begin the process of developing scale items, the literature
on teachers’ grading practices was reviewed (e.g., Brookhart,
1993; 1994; Cheng and Sun, 2015; Cizek et al., 1995; Duncan
and Noonan, 2007; Frary et al., 1993; McMillan, 2001;
McMillan et al., 2002; Sun and Cheng, 2014; Suurtamm et al.,

2013). Furthermore, the assessment practices recommended
in the Turkish primary and secondary school mathematics
curricula were investigated. Moreover, the grading procedures
and principles stated in the regulation of the primary and
secondary education institutions in Tiirkiye (MoNE, 2014)
were reviewed. Following the literature review, a pool of
45 items was created by taking into account the characteristics
and factors used to grade the student’s participation in
classroom activities and performance.

Stage Procedure

Making an item pool: e  Reviewing national and international studies and creating a draft item pool

Assuring the face and
content validity:

e Obtaining comments from subject matter experts and math teachers on the draft items’ content,
language, and expression suitability
e Making changes to the scale items based on the suggestions

Implementation of the
draft scale:

Applying the draft scale to the mathematics teacher to ensure the scale’s validity and reliability

Item analysis: e  Calculating item-total correlation and item discrimination

Analysis construct validity:

Kaiser-Meyer-Olkin (KMO) and Bartlett’s sphericity tests were used to assess construct validity.
Performing exploratory factor analysis (EFA) and confirmatory factor analysis (CFA)

Reliability: e Calculating Cronbach’s alpha coefficient

Table 2: Development stages of the scale

The draft scale was reviewed by two mathematics education
experts, a measurement and assessment expert, and two
educational sciences experts to ensure its content and face
validity. Five items were removed, three new items were
added, and some items were corrected in response to expert
opinions and suggestions. Furthermore, the opinions of eight
experienced mathematics teachers were solicited in terms of
content, language, and expression, and corrections were made to
the three items following their suggestions. There are 43 items in
total in the final draft scale to determine the features and factors
that are taken into account in the grading of the student’s in-class
mathematics performance. A 5-point Likert scale was used to
respond to the scale item (1 = not at all, 5 = completely).
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The validity and reliability of the scale were carried out in two
stages. In the first stage, the scale was administered to 170
mathematics teachers for item analysis of the draft scale. Both
the item discrimination index and the item-total correlation
were computed. The item discrimination index was determined
using 27% lower and 27% upper group methods. To assess the
scale’s conformance with the construct validity, the Kaiser-
Meyer-Olkin (KMO) sample fit test and Bartlett’s sphericity
test were first performed (Field, 2005). To examine the factor
structure of the scale, exploratory factor analysis (EFA) was
performed using principal component analysis and oblique
rotation method (direct oblimin), which allow correlations
between the factors. The Cronbach’s alpha coefficient was used
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to assess the reliability of the scale as well as that of its sub-
dimensions. In the second stage, confirmatory factor analysis
(CFA) was carried out on 150 mathematics teachers using
LISREL 8.8 to assess the model’s fit for the scale’s factors.

Data Analysis

The scale was applied to the participants, and their responses
to each item were scored from 1 (not at all) to 5 (completely).
The statistical software programs LISREL 8.5 and SPSS 17.0
were used to conduct the data analysis. For the convenience of
the analysis and the assumptions, the evaluation of the blank
data, the normality test, the linearity, and the determination of
extreme values (excluding the -3 and +3 values of the standard
deviation) were evaluated before the data analysis. Outlier data
scores were removed from the analysis. The answers provided
by 140 high school math teachers and 180 middle school
math teachers were evaluated as a result of the data analysis.
It was found that the kurtosis (-0.724) and skewness (-0.294)
values for the scale, which ranged from +1 to -1, indicated
a normal distribution. The discrimination indices of the items
were examined for the 27% lower and 27% upper groups, as
well as the item-total correlation values. Also, EFA and CFA
were performed to confirm the construct validity of the scale.
Cronbach’s alpha coefficient was calculated to determine
the reliability of the scale.

RESULTS

This section presents the item analysis test results for
the construct validity and reliability of the scale, the EFA and
CFA, and reliability test findings.

Findings Relating to the Scale’s Item Analysis

Item-total correlation and #-test scores for 27% of the upper
and lower groups were calculated for the scale’s item analysis.
Apositive and high item-total correlation indicates that the test’s
internal consistency is good and that the items exhibit similar
behaviors. The degree to which items identify individuals in
terms of the measured feature can also be determined using
item-total correlation. According to the literature, highly
discriminating items have an item-total correlation of 0.30
or higher; items between 0.20 and 0.30 can be included in
the scale or modified if they are judged essential; and items less
than 0.20 should be eliminated from the scale (DeVellis and
Thorne, 2021). For this reason, when selecting the items for
the scale, it was assumed that the item-item correlation was not
extremely high (> 0.90) and that the item-total correlation was
above 0.30. One item with an item-total correlation between
0.20 and 0.30 (= 0.237 for B13) and two items with item-total
correlations below 0.20 (» = 0.108 for B36 and » = 0.194 for
B37) were excluded from the scale. The item-item correlation
values calculated for the remaining 40 items in the scale were
found to be not very high (» < 0.90), and the significant item-
total correlation values ranged from 0.36 to 0.64 (Table 3).

To assess the distinctiveness of the items on the scale,
the item mean scores of the 27% upper and lower groups
were compared using the z-test. The significant difference is
considered evidence of the internal consistency of the scale
(DeVellis and Thorne, 2021). As shown in Table 3, the #-test
results for the 40 items on the scale were determined to be
significant (p < 0.01). Based on these findings, it was accepted
that the items on the scale were distinctive.

Item No Item-Total Correlation t-value Item No Item-Total Correlation t-value
Bl 0.508** 5.464** B22 0.640** 9.249**
B2 0.570** 6.690** B23 0.509** 6.477**
B3 0.417** 6.883%* B24 0.529%** 7.852%*
B4 0.438** 7.635%* B25 0.537** 6.758%*
B5 0.493** 7.829** B26 0.493** 7.283**
B6 0.485** 7.241%* B27 0.557** 6.628**
B7 0.493** 7.805%* B28 0.592%** 7.332%*
B8 0.511** 7.075%* B29 0.552%** 8.419**
B9 0.496** 4.740** B30 0.596** 8.557**
B10 0.501** 5.608** B31 0.494** 8.617**
B11 0.544%* 5.706** B32 0.602** 8.290**
B12 0.512** 5.245** B33 0.597** 8.247**
B14 0.542** 7.823** B34 0.599** 7.816**
B15 0.519** 7.078** B35 0.570** 7.017**
B16 0.509** 7.470%* B38 0.479%** 7.046%*
B17 0.524** 7.154%* B39 0.354%** 5.008**
B18 0.561** 6.578** B40 0.455** 6.562**
B19 0.588** 7.358** B41 0.544** 8.314**
B20 0.507** 6.951%* B42 0.510** 7.937%*
B21 0.519** 6.946** B43 0.367* 5.022%*

*p < 0.05 **p < 0.01
Table 3: Item analysis results for the scale
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Findings Relating to the Exploratory Factor
Analysis (EFA)

Factor analysis is a statistical technique for combining
variables that assess the same structure (Field, 2005).
To determine the scale’s factor structure, EFA was performed.
Bartlett’s sphericity test and Kaiser-Meyer-Olkin (KMO)
proficiency test results were examined to determine whether
the data were adequate for factor analysis. It is emphasized
that for the data to be suitable for factor analysis, the result
of the KMO test should be greater than 0.60 and the result
of the Bartlett’s sphericity test should be significant (Field,
2005). In this study, the KMO test result was found to be
0.867, and the Bartlett’s sphericity test result was significant
(= 4899.104, p < 0.001). These findings indicated that
the data were suitable for factor analysis.

Principal component analysis and the oblique rotation method
(direct oblimin) were used to conduct EFA. The oblique rotation
method allows the factors to correlate (Tabachnick and Fidell,
2007). In the process of factor analysis, it was required that
the factor loadings of the items be at least 0.40 and that, when
the items were collected under different factors, the difference
between the factor loadings be at least 0.10. According to the
first EFA results, the scale was categorized into nine factors
with an eigenvalue above 1.00, which could account for

71.63% of the total variance. Four items (B14, B15, B35,
and B40) were found to have high values in several factors,
with the difference between factor loadings being smaller than
0.10. Due to this, it was decided to remove four items from
the scale and repeat factor analysis on the remaining 36 items.
The results of repeated factor analysis indicated eight factors
with eigenvalues greater than one, accounting for 70.02%
of the total variance, with factor loadings ranging from 0.50
to 0.92. The factor analysis results are shown in Figure 1 as
a line graph of the eigenvalues, and the sub-factor loadings are
shown in Table 4.

According to the results of the principal component analysis,
the common factor variances of the items varied from 0.545
to 0.854, and the total variances explained by each factor after
oblique rotation were 29.35%, 8.82%, 8.60%, 6.67%, 5.41%,
4.19%, 3.62%, and 3.32%, respectively. As seen in Table 3, the
first-factor loadings ranged from 0.509 to 0.733, the second-
factor loadings ranged from 0.626 to 0.808, the third-factor
loadings ranged from 0.800 to 0.923, the fourth-factor
loadings ranged from 0.789 to 0.852, the fifth-factor loadings
ranged from 0.709 to 0.836, the sixth-factor loadings ranged
from 0.575 to 0.830, the seventh-factor loadings ranged from
0.839 to 0.893, and the eighth-factor loadings ranged from
0.501 to 0.873.
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Figure 1: Eigenvalue screen plot graph of the scale

The sub-factors that resulted from the EFA were given names
by considering the properties of the items they include.
The sub-factor items of the scale were given in Appendix.
The first factor, which contains seven items, was given the
name ‘mathematical knowledge and skills’. Due to external
benchmark factors influencing the student’s academic
performance, the second factor, which contains five items, was
given the name ‘external benchmarks’. Because they reflect the
student’s social attitudes and behaviors in the classroom and at
school, the third factor, which contains six items, was given
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the name ‘social behaviors’. The fourth factor, which contains
three items, was given the name ‘homework performance’.
The fifth factor, which contains four items, was given the name
‘effort’. The sixth factor, which contains six items, was given
the name ‘affective skills’. The seventh factor, which contains
two items, was given the name ‘academic exam results’.
The eighth factor, which contains three items, was given
the name ‘follow-up test results’.

The Pearson correlations between the scale’s overall scores and
its sub-factors were calculated as another construct validity
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Factor Common Variance | Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7 Factor 8
B17 0.643 0.733
B18 0.728 0.728
B16 0.557 0.713
B21 0.573 0.689
B19 0.715 0.577
B20 0.661 0.529
B22 0.597 0.509
B43 0.668 0.808
B4l 0.668 0.764
B38 0.585 0.757
B39 0.583 0.742
B42 0.545 0.626
B31 0.806 -0.923
B34 0.775 -0.863
B32 0.854 -0.861
B30 0.813 -0.856
B33 0.688 -0.804
B29 0.694 -0.800
B4 0.817 0.852
B3 0.796 0.852
B5 0.770 0.789
B9 0.746 0.836
B12 0.725 0.826
B11 0.759 0.744
B10 0.611 0.709
B24 0.668 -0.830
B26 0.706 -0.740
B27 0.749 -0.734
B28 0.630 -0.616
B23 0.646 -0.589
B25 0.679 -0.575
B2 0.834 0.893
Bl 0.735 0.839
B7 0.777 -0.873
B8 0.816 -0.843
B6 0.591 -0.501
Eigenvalue: 10.56 3.17 3.09 2.40 1.95 1.51 1.31 1.20
Explained Variance: 29.35% 8.82% 8.61% 6.68% 5.42% 4.19% 3.63% 3.32%
Cronbach’s alpha (a): 0.90 0.85 0.93 0.83 0.90 0.86 0.83 0.80
Table 4: Pattern matrix of scale and factor loadings
Variables 1 b 3 4 5 () 7 8
Total Scale Score 0.708™ 0.335™ 0.642™ 0.557" 0.585™ 0.621™ 0.643™ 0.565™
1. Math Knowledge and Skills - 0.216™ 0.334™ 0.351" 0.393™ 0.547" 0.454™ 0.405™
2. External benchmarks - 0.284™ 0.072 0.011 0.243™ 0.008 0.228™
3. Social Behaviors - 0.341™ 0.329™ 0.521™ 0.193" 0.256™
4. Homework performance - 0.410™ 0.365™ 0.127 0.438™
5. Effort - 0.438™ 0.200™ 0.279™
6. Affective skills - 0.371™ 0.279™
7. Academic exam results - 0.208™

8.

Follow-up test results

*p < 0.05 **p < 0.01
Table 5: Pearson correlation coefficient for scale sub-factors (n = 170)
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indicator (Table 5). Table 5 revealed a moderately positive and
significant relationship between the overall scale and the sub-
factors (p < 0.01), ranging from 0.335 to 0.708. Additionally,
it was found that the scale sub-factors did not have a high
correlation.

Findings Relating to the Confirmatory Factor
Analysis (CFA)

CFA is another way to test the scale’s construct validity (Field,
2005). The most common goodness-of-fit indices of the model
in the CFA were used to decide whether a model should be
accepted or not. Fit indices used in this current study include
Chi-square (y?), Chi-square/degrees-of-freedom ratio (y*df),
Standardized Root of Squared Residual (SRMR), Goodness of
Fit Index (GFI), Non-Normed Fit Index (NNFI), Incremental
Fit Index (IFI), Comparative Fit Index (CFI), Root Mean
Square Error of Approximation (RMSEA), and Adjusted
Goodness-of-Fit Index (AGFI). For model fit, the ratio of y*/df
should be less than 3, but less than 5 is also acceptable. When
CFI, NNFI, IFI, and GFT are higher than 0.85, AGFTI is higher
than 0.80, and SRMR and RMSEA are less than 0.08, the
model is a good fit (DeVellis and Thorne, 2021; Kline, 2016).

The items on the scale in this study were loaded under
eight factors based on EFA analysis. The 36-item scale

was administered to 150 math teachers, and Ist-order CFA
was performed with the LISREL 8.8. The Chi-square test
for goodness-of-fit in the CFA was first calculated to be
x* =908.46 (df = 566, p < 0.001), and the ratio of y*/df was
found as 1.60, which was less than 3. There were correlations
found between the measurement errors of items B16 and B17,
B18 and B19, B20 and B21, B30 and B31, and B33 and B34.
Following the necessary modifications based on the analysis
results, a path diagram with 36 items consisting of this eight-
factor structure was created (Figure 2). The standardized factor
loadings of the model items ranged from 0.49 to 0.94, and the
t-test results for items were significant (p < 0.01).

According to Table 6, the fit indices for the Ist-order CFA
after structure modifications were found to be y*df = 1.39
(> =782.01, df =561, p < 0.001), which was less than 3. This
result showed the model had a good fit (Kline, 2016). Other fit
indices for the final model were determined to be RMSEA =
0.051, NNFI=0.97, IFI = 0.98, GFI = 0.77, CFI1 = 0.98, AGFI
= 0.73, and SRMR = 0.062, respectively. Some fit indices
(RMSEA, NNFI, IFI, and SRMR) indicated that the scale
model had a good fit, whereas AGFI and GFI fit indices
indicated that the model had an acceptable fit (DeVellis and
Thorne, 2021; Kline, 2016). These findings confirm the scale’s
factor structure.

CFA X df x/df RMSEA | NNFI IFI GFI CFI AGFI SRMR
1st-order after structure modification 782.01 561 1.39 0.051 0.97 0.98 0.77 0.98 0.73 0.062
2nd-order after structure modification 816.71 581 141 0.052 0.97 0.98 0.77 0.98 0.73 0.070

Table 6: Fit indices of the 1st- and 2nd- order CFA of the scale

A second-order CFA was also performed to determine the structural
relationship between the scale and the sub-factors. The results in
Table 7 indicated that the standardized factor loadings of the 1st-
order latent variables in the model ranged from 0.21 to 0.86, and
the #-test results were significant (p <0.01). All of the fit indices for

the 2nd-order after structure modification in Table 6 (y* = 816.71,
df =581, y*/df=1.41, RMSEA = 0.052, NNFI = 0.97, IFI = 0.98,
GFI = 0.77, CFI = 0.98, AGFI = 0.73, and SRMR = 0.070)
confirmed that the model had a good and acceptable fit (DeVellis
and Thorne, 2021; Kline, 2016).

2nd-order Variable 1st-Order Variable Factor loading | Error Variance t-value
1. Social Behaviors 0.70 0.50 7.67 0.50
2. Math Knowledge and 0.86 0.25 9.16 0.74
Skills
3. Effort 0.73 0.47 8.79 0.53
4. Affective skills 0.80 0.36 7.64 0.64
Grading 5. External benchmarks 0.21 1.02 2.13 0.04
6. Homework 0.74 0.46 9.34 0.54
performance
7. Follow-up test results 0.58 0.47 5.34 0.53
8. Academic exam 0.62 0.60 6.76 0.39
results
Table 7: Factor loadings in the 2nd-order CFA for the scale model
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Figure 2: Factor loadings in the 1st-order CFA (standardized factor loadings)
Findings Relating to the Reliability Test 0.83 (Homework), 0.80 (Follow-up test results), and 0.83
The reliability coefficient for scales measuring affective (Academic exam results), respectively (Table 4).
characteristics is recommended to be higher than 0.70 (Field,

2005). The overall Cronbach’s alpha (a) coefficient of the DISCUSSION AND CONCLUSION

scale was calculated as o = 0.92 in this study. The Cronbach’s  The study aimed to develop a scale to determine the factors that
alpha (a) coefficients for sub-factors were found to be 0.93 mathematics teachers consider when grading their students’ in-
(Social behaviors), 0.89 (Math knowledge and skills), 0.90 class math performance. Item-total correlation and a ¢-test for
(Effort), 0.86 (Affective skills), 0.85 (External benchmarks), 27% of the upper and lower groups were calculated for item
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analysis. It is suggested that the item-total correlation was
greater than 0.30, and any items with a score between 0.20 and
0.30 were modified and improved (DeVellis and Thorne, 2021).
In this study, three items were excluded because the item-
total correlation of one item was less than 0.20, and two items
were between 0.20 and 0.30. The item-total correlation for the
remaining items ranged from 0.36 to 0.64, and the #-test results
for the upper and lower groups were significant (p <0.01). These
findings indicated that the item discrimination of the scale was
within an acceptable level (Field, 2005).

In the first stage of this study, EFA was performed on the scale’s
construct validity using principal component analysis and oblique
rotation method (Oblimin), where factors are allowed to correlate.
In this study, the Kaiser-Meyer-Olkin (KMO) value was 0.867,
and Bartlett’s sphericity test chi-square value was 4899.104
(p <0.001). These findings demonstrated the feasibility of EFA
(Tabachnick and Fidel, 2007). The first-factor analysis results
revealed a nine-factor scale with eigenvalues greater than
one. Four items were removed from the analysis since their
factor loadings were less than.40 or had cross-loading. After
performing the factor analysis for the remaining items, it was
found that the scale composed of eight factors with 36 items,
with factor loadings ranging from 0.50 to 0.92, accounting
for 70.02% of the total variance. In social sciences, total
variances ranging from 40% to 60% are considered sufficient
on multi-factorial scales (Tabachnick and Fidell, 2007).
These findings demonstrated that the scale’s sub-factors and
related items were sufficient to explain the factors influencing
math teachers’ grading practices. The correlation between the
sub-factors and the overall scale was moderately significant,
ranging from 0.34 to 0.71.

In this study, the items in the sub-factors were examined, and
the sub-factors were labeled as ‘mathematical knowledge and
skills’, ‘external benchmarks’, ‘social behaviors’, ‘homework
performance’, ‘effort’, ‘affective skills’, ‘academic exam
success’, and ‘follow-up test results’, respectively. Some of
the grading factors that emerged in this study are consistent
with previous studies (e.g., Cheng and Sun, 2015; Cizek et al.,
1995; Duncan and Noonan, 2007; Frary et al., 1993; McMillan,
2001; McMillan et al., 2002). McMillan (2001) identified six
factors for grading practice (i.e., academic enabling behaviors,
use of external benchmarks, academic achievement, use of extra
credit and borderline cases, use of graded homework, and use of
homework not graded). Duncan and Noonan (2007) determined
two factors for grading practices: ‘academic enabling
behaviors’ (e.g., ability level, student effort, participation in

the lesson, development, study habits, and negative behavior
in the classroom) and ‘use of external benchmarks’ (e.g.,
the school’s informal success policy, grade distribution of other
teachers, and student success in previous years). Chen and Sun
(2015) revealed three factors for grading practice: the ‘norm/
objective-references factor’ (e.g., learning goal, other students’
grades), the ‘efforts factor’ (e.g., homework, effort, improvement,
work habit), and the ‘performance factor’ (e.g., academic, non-
academic performance, academic ability). Previous research
has shown that certain non-academic factors are effective in
determining students’ grades, and these factors differ depending
on grade level and country. In contrast to previous research,
the academic success factor for grading in this study emerged
as two different sub-factors (follow-up test results and academic
exam results). This finding could be explained by the fact that
academic exams are an official requirement in the Turkish
education system, whereas the follow-up test results are optional.
CFA is another method for determining scale construct validity
(Field, 2005). First- and second-order CFA was performed on 150
math teachers who were not part of the EFA group in this study.
The results of the Ist-order CFA after structure modifications
indicated that the standardized factor loadings for each item
ranged from 0.51 to 0.94, and the #-test results were significant.
The model fit indices were found to be at a good and acceptable
level (Kline, 2016; Tabachnick and Fidell, 2007). Moreover, the
results of second-order CFA showed that the model had good fit
indices. These findings confirmed the scale’s sub-factors structure.
The reliability coefficient for the scales should be greater than
0.70 (DeVellis and Thorne, 2021). In this study, Cronbach’s
alpha coefficient for the overall scale was calculated to be
0.92, and Cronbach’s alpha coefficients for the sub-factors
ranged from 0.80 to 0.93. The reliability analysis revealed
that the overall reliability of the scale and its sub-factors
was satisfactory.

The findings of this study revealed that the scale, which consists of
36 items and eight sub-factors, was a valid and reliable instrument
for identifying the factors influencing mathematics teachers’
grading practices regarding students’ in-class performance.
As aresult, it can be stated that the scale will contribute to future
research in this field.
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APPENDIX

SCALE ITEMS

To what extent do you consider the following characteristics or factors in determining a student’s participation and performance in math course

activities? (1 = not at all, 5 = completely)

Factor 1: Mathematics Knowledge and Skills (7 items, Cronbach's alpha = 0.89)

Item 7 (B20). Matematiksel dil ve sembolleri kullanma becerisini (Ability to use mathematical language and symbols)
Item 8 (B18). Problem ¢6zmede 6grendigi bilgileri kullanmasini (Using the learned knowledge to solve problems
Item 9 (B17). Matematiksel bilgileri kavramasini (Understand mathematical knowledge)

Item 10 (B21). Sahip oldugu matematik yetenek diizeyini (Mathematics ability)

Item 11 (B19). Muhakeme etme ve akil yiiriitme becerisini (Reasoning skills)

Item 12 (B16). Matematiksel kural, formiil ve bilgileri hatirlamasini (Recall mathematical rules, formulas and information)
Item 13 (B22). Derslerde gosterilen pratik zeka gostergeleri (Practical intelligence indicators shown in the lessons)
Factor 2: External Benchmarks (5 items, Cronbach’s alpha = 0.85)

Item 24 (B38). Diger derslerdeki basarisini (Achievement level in other courses)

Item 25 (B43). Diger okullarin not/basar1 politikasini (Other school’ grade/achievement policy)

Item 26 (B39). Diger 6grencilere gore bagari durumunu (Achievement status compared to other students)

Item 27 (B41). Okul idaresinin basar1 politikasini (The achievement policy of the school administration)

Item 28 (B42). Sinifin matematik bagar1 diizeyini (Mathematics achievement level of the class)

Factor 3: Social Behaviors (6 items, Cronbach's alpha = 0.93)

Item 1 (B32). Sinif igindeki sosyal ve ahlaki davranislar1 (Social and moral behavior in the classroom)

Item 2 (B31). Diger dgretmenler yonelik saygisi ve iletisimini (Respect and communication with other teachers)
Item 3 (B34). Sinif i¢i ve okul kurallarina uyma (To comply with classroom and school rules)

Item 4 (B30). Ders dgretmenine yonelik saygisi ve iletisimi (Respect and communication towards the course teacher)
Item 5 (B29). Smuf arkadaslarina yonelik saygisi ve iletisimi (Respect and communication towards classmates)
Item 6 (B33). Smuf disindaki sosyal ve ahlaki davranislari (Social and moral behavior outside the classroom)
Factor 4: Homework Performance (3 items, Cronbach's alpha = 0.83)

Item 29 (B4). Ev 6devlerinin niteligi ve kalitesini (The quality of homework)

Item 30 (B3). Ev 6devlerinin zamaninda yapilmasin (Timely completion of homework)

Item 31 (BS5). Ekstra yapilan aragtirma ddevlerini (Extra research assignments)

Factor 5: Effort (4 items, Cronbach's alpha = 0.90)

Item 14 (B9). Derste gostermis oldugu gayret ve ¢abasini (Effort in the lesson)

Item 15 (B12). Derslere katilim diizeyi ve sikligin1 (Level and frequency of participation in classes)

Item 16 (B11). Siireg icinde gosterilen gelisim performansini (The improvement performance shown in the process)
Item 17 (B10). Smuf i¢inde sorulara dogru cevap verme sikligini1 (Frequency of answering questions correctly in class)
Factor 6: Affective Skills (6 items, Cronbach's alpha = 0.86)

Item 18 (B24). Dersi sevme (Loving the lesson)

Item 19 (B26). Matematik ¢aligmalarina géniillii olmasini (Volunteering in mathematics studies)

Item 20 (B27). Derse yonelik tutum (Attitude towards the lesson)

Item 21 (B23). Derse karst ilgisi ve onem verme diizeyi (Interest and giving importance to the lesson)

Item 22 (B25). Ogrenme istekliligi (Willingness to lesson)

Item 23 (B28). Derse yonelik 6z-giivenini (Confidence in the lesson)

Factor 7: Academic Exam Results (2 items, Cronbach's alpha = 0.83)

Item 35 (B1). Yazili smavlardaki performansini (Performance in written exams)

Item 36 (B2). Derse iliskin proje gorev performansini (Project task performance related to the course)

Factor 8: Follow-up Test Results (3 items, Cronbach s alpha = 0.80)

Item 32 (BS). Unite/izleme test sonuglarini (Unit test results)

Item 33 (B7). Deneme sinav sonuglarini (Trial exam results)

Item 34 (B6). Yapilan ara siav (quiz) sonuglarini (The results of the pop quizzes)

Items removed from the scale:

B13. Derse devam-devamsizlik durumunu (Course attendance-absence status)

B14. Ders arag-gereclerini diizenli olarak getirmesini (Bring the course equipment regularly)

B15. Verilen gorev ve sorumluluklarini yerine getirmesini (To fulfill the assigned duties and responsibilities)

B35. Kisisel bakim, giyim ve temizligini (Personal care, clothing and cleaning)

B36. Velinin statiisiinii (Parent’s status)

B37. Diger 6gretmenlerin not dagilimini (Distribution of grades of other teachers)

B40. Velinin 6gretmen ile iletisim diizeyi (Parent’s level of communication with the teacher)
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ECONOMICS SUBJECTS AND ITS
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AND DIFFERENT ECONOMIC
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ABSTRACT

Digital storytelling (DST) is one of the alternative teaching methods and previous research shows its
positive impact on students’” motivation and learning outcomes, especially in humanities subjects.
In vocational subjects such as economics, the effectiveness of this method is questionable. 856
respondents aged 15 to 19 from six business academies in the Czech Republic took partin the testing,
which focused on the effectiveness of digital storytelling in economics. This paper presents other
possible factors that may have influenced students’ performance in the post-test. A comparison of
the results from the pre-tests and post-tests of the experimental and control groups showed that
the students from the experimental group reached higher mean values in the post-test than the
students from the control group. It was also found that in the group that used digital storytelling,
the year of study and the initial knowledge of the students assessed in the pre-test influenced the
mean post-test scores. On the other hand, the factor of students’ gender was not demonstrated.
At the end of the testing, a questionnaire survey was conducted to investigate students’ views on

digital storytelling and their preferences for teaching methods.
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The use of the alternative teaching method DST does not differentially affect learning outcomes by gender.
The use of the alternative teaching method DST differentially affects learning outcomes by year of study in high school.

The use DST method and standard teaching in economics does not have a differential effect on the learning outcomes of
students with lower pre-test scores.
The use of DST method and standard teaching in economics has a differential effect on the learning outcomes of students
with higher pre-test scores.
DST method has a higher effect on students’ learning outcomes with higher pre-test scores than standard teaching.

INTRODUCTION

Digital storytelling, abbreviated as DST, is one of the tools that
can be used to draw the attention of the audience and convey
information and knowledge. In earlier times, storytelling was
one of the few ways people passed on their experiences, advice,
and traditions. With the proliferation of printing, computers,
databases, and electronic communication, information has
become freely available in endless quantities and people are
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now overwhelmed by information. It is becoming increasingly
difficult to engage the viewer and the story is once again proving
to be a powerful tool in business communication (Dolan, 2017),
marketing (Mengu et al., 2017; Phillips, 2012), personal life
(Ramsden and Hollingsworth, 2013) and education (Miller,
2014). As Frazel (2010) wrote in his book, digital storytelling
is a modern expression of old art. Digital stories are created
using audiovisual technology and with the development of

ERIES Journal
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information technology and other tools, there are new ways to
use this ‘old art’. People share their experiences through social
networks (YouTube, Instagram, tik-tok, etc.) and present them
as personal stories (Sanchez-Lopez et al., 2020). Storytelling
creators use photos, videos, text, music, the narrator’s voice,
and sound effects to create multimedia presentations on a given
topic. Stories can connect theoretical knowledge with real life
and attract, inspire and evoke positive and negative emotions.
Linking listening and visual perception with the experience of
certain emotions can help to better understand and remember
the information presented. For example, better memorization
through the elicitation of emotions was confirmed by a survey
conducted in 2014 in Greece (Papadopoulou and Vlachos,
2014). The main aim of the research was to find out whether
the repetition of already known concepts using the DST method
and inducing emotions would help in better memorization.
The research results show an improvement in language skills,
higher motivation, and engagement of students in the learning
process. All the mentioned attributes of this tool predispose
digital storytelling to be used in the process of education.

Ongoing research around the world verifies the benefits of
multimedia and digital storytelling in education. In their article,
the authors (Wu and Chen, 2020) reviewed research on the use
of digital storytelling conducted between 1993 and December
2018. The studies cited in the article and many others show the
overwhelmingly positive impact of this alternative teaching
method on student motivation, critical thinking, and academic
achievement. Pupils in primary schools (Hung et al., 2012;
Liu, Huang and Xu, 2018; Tsou et al., 2006; Yang and Wu,
2012), secondary schools (Lestari et al., 2019; Lin et al., 2013)
and universities (Goldingay et al., 2018; Hafner and Miller,
2011) perceive digital stories in teaching as diversification
of teaching and linking theoretical knowledge with real life.
The results of studies show that especially in foreign language
teaching (Afrilyasanti and Basthomy, 2011; Anderson and
Macleroy, 2016; Heathfield, 2014; Yang and Wu, 2012),
literature (Balaman, 2018; Yuksel, Robin and McNeil, 2021),
psychology (Belland, 2017) and other humanities and social
sciences, digital storytelling has positive results on students’
learning outcomes and motivation. This teaching method
has also been tested in mathematics (Niemi et al., 2018),
technology, and natural sciences (Belland, 2017), and also here
a positive effect was confirmed mainly on the cognitive results
of the students. In contrast, Stocchetti (2016) together with
other authors of the articles, points out that the role of digital
storytelling is often overestimated and highlights the benefits
and risks of using information technology in education. Some
research shows contradictory results. Research conducted in
a junior elementary school in Taiwan in 2014 during English
language and literature classes evaluated the DST method
as unsatisfactory. Students were not shown to have a better
understanding of the selected concepts, nor was there evidence
of a positive effect on students’ motivation (Liu et al., 2014).
The authors reached similar results in a survey that was also
conducted in a primary school in Taiwan in 2017. Some
students were more motivated after using the method, while
others were demotivated (Belland, 2017; Huang et al., 2017).
Belland (2017) investigated the effectiveness of digital stories
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in STEM subjects, i.e., science, technology, engineering, and
mathematics, and points out that the high effectiveness of this
method may not be true in all subjects.

In economics subjects, according to available sources, a survey
was conducted in 2001 at a university in Bratislava (Andrasik,
2023). Using digital stories, students were introduced to several
possible causes of economic behaviour that affect the business
cycle and then explained the mathematical methods that
solved the given problem. However, this study did not
investigate the impact of using different teaching methods.
Another survey focused on the use of digital storytelling in
economics courses was conducted by the authors (Lestari
et al., 2019). The authors focused on the influence of
alternative teaching methods on students’ motivation and
the atmosphere during the teaching. The results, which were
obtained by means of a questionnaire survey, show that
students rated the effectiveness of the media used and digital
storytelling very positively. However, this research also did
not investigate the impact of digital storytelling on student
learning outcomes in an economics subject.

Many factors influence the effectiveness of the digital storytelling
teaching method, such as the subject taught, the topic, the chosen
story, and its processing. Each person is an individual, perceives
the world around him/her differently, and is focused on
different stimuli. As Minhova (2012) states, a large number of
images can increase the cognitive load of students and can be
distracting. Interpretation can become confusing and complex.
It is important to include lesson-specific visual material and
to select it with the age and mental level of the learners in
mind. In the author’s opinion, the verbal presentation should
remain the basic teaching method and pictorial material should
serve as a supplement to facilitate understanding of the material
(Minhova, 2012). As Pratten (2015) states, the key to the success
of digital storytelling in education is to create a story that appeals
to as many audiences as possible. An important prerequisite is
the author’s understanding of the audience. The author must
be able to put himself/herself in the shoes of the listener and
create a story based on age, gender, education, or social status
(Pratten, 2015). In schools, students are usually divided into
classes according to age, which is optimal for creating a digital
story for a given class. However, there may be differences in
knowledge of the subject. Another variable that can affect
the effectiveness of the story being told is the gender of
the student. Teaching in schools is done together in most
subjects, and digital stories may affect males and females
differently.

The aim of this research is to discover whether the effect
of digital storytelling on students’ learning outcomes in
an economics subject is related to the year of study of
the students, their prior knowledge of the economics,
and the gender of the student. First, the methodology of
the pedagogical experiment and the method of data collection
are described. The results are presented in four subsections.
The first subchapter focuses on differences in post-test scores
by year of study. The second subchapter reports whether there
are significant differences in post-test score based on the
student’s gender, and the third subchapter examines the effect
of DST as a function of pre-test performance. The questionnaire
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survey focusing on students’ motivation and critical thinking
is evaluated in the fourth subsection. The results obtained are
summarized in the discussion chapter, the limitations of this
pedagogical experiment and suggestions for further research
are given in the conclusion.

MATERIALS AND METHODS

Based on the given objective, mixed research was carried out,
where quantitative research is predominant, complemented by
qualitative research. First, pilot research was conducted with
a small number of respondents in which the test instruments were
validated on a different economic topic. A total of 82 business
academy students in the Czech Republic were randomly divided
into two groups and taught using two different methods on the topic
“Total and Marginal Utility”. The students in the experimental
group (n = 41) watched the digital storytelling and the students
in the control group (n = 41) listened to the teacher’s explanation
with the support of the presentation. Several changes in
methodology were made after the pilot phase. The total number
of six questions in the pre-test and post-test was increased to
16 due to the higher reliability of testing, and the total number
of six questions in the questionnaire survey was increased to
10. Unlike the pedagogical experiment, the pilot phase was
conducted in person (Nunvarova et al., 2023).

A total of six business academies from the Czech Republic
participated in the pedagogical experiment, which was conducted
during online learning from February to June 2021 via MS Teams.
Atotal of 856 respondents from all four grades of business-oriented
secondary schools, i.e., aged 15 to 19, were tested. Students were
randomly divided into two independent groups in each grade.
There was a total of 430 students in the experimental group and
426 students in the control group. The economic topic “Demand,
Supply and Price Elasticity” was selected for testing based on
the Framework Curriculum, which is mandatory for all business
academies, and the School Curriculum of all participating schools.
Testing was carried out only in those classes in which this topic had
not yet been covered. Jana Nunvarova, one of the authors of this

Figure 1: Diagram of testing schedule, (source: own processing)
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article, who is also an economics teacher at the business academy,
created a digital storytelling (DST) called “How Vojta sold shoes”.
DST has been validated by experts and was used in the teaching
of an experimental group. The video lasts a total of 7 minutes and
tells the story of a boy who has just graduated from a business
academy and has been offered to take over his family’s shoe
shop. Through his mistakes, the young inexperienced salesman
gradually tests his knowledge from the business academy,
the basic principles of the market mechanism and the theoretical
knowledge of price elasticity of demand. In the control group, the
concepts of demand, supply and price elasticity were explained
using the standard method, i.e., teacher explanation supported by
a presentation. The effectiveness of both methods on students’
learning outcomes was verified by the same tests for both groups.
The pre-test and post-test contained a total of 16 identical closed
questions on the given economic topic. The reliability of the test
was verified using the Kuder-Richardson formulas20 (Mares
et al., 2015). The observed value of 0.714 satisfies the lower limit
for a test with good reliability.

Students in the experimental and control groups were tested
separately for one class period, i.e., for 45 minutes. As shown
in the flowchart in Figure 1, both groups were first introduced to
the testing procedure via MS Teams and completed the pre-tests
using MS Forms. Then, the experimental group students watched
the digital storytelling and the control group students listened to
the teacher’s explanation with the support of the presentation.
After introducing the given economic topic using different
teaching methods, students of both groups completed the post-
tests. In order to evaluate which method suited them better for
the topic, a second teaching method was applied to both groups
after completing the post-tests. The students in the experimental
group listened to the teacher’s explanation supported by
the presentation and the control group watched DST. At the end
of the lesson, both groups completed a questionnaire focusing on
students’ motivation and critical thinking. In it, students could
give their opinions on both teaching methods and answer the
questions using a Likert scale.
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The data obtained from the pre-tests, post-tests, and
questionnaire survey were processed using MS Excel and
the calculations were performed using IBM SPSS Statistics
26 software. A significance level of 5% was considered when
performing the tests. The students’ academic performance
was compared not only between the experimental and control
groups, but also depending on the duration of study, gender
of the students or their initial knowledge. The gender of
the students was determined by the binary categorization of male
and female, as usually indicated at birth. The length of study
was determined by the year the student attended at the time of
testing. It was not considered if a student repeated a year for
any reason. For example, although he/she would have studied
one year longer, he/she would have lacked the knowledge of
the next year. Initial knowledge of a given economic topic was
assessed through a pre-test which students complete before
using the standard or alternative teaching method. Specifically,
students’ performance was compared according to their group
affiliation, determining the pre-test’s 1% and 4" quartiles. Students
were divided into a group of those who performed worse in the
pre-test and a group of those who performed well in the pre-test.
For these two groups, it was assessed whether storytelling was
a better way of teaching for them.

In this paper, we would like to deal with the following
hypotheses:

HI: In the group that used the DST method, gender has an
impact on the mean score of the post-test.

H?2: In the group that used the DST method, the year of study
has an impact on the mean score of the post-test.

H3: The use of DST methods in economics has a different effect
on the post-test scores of students who are in the first quartile
(Q1) according to the pre-test results.

H4: The use of DST methods in economics has a different
effect on the post-test scores of students who fall into the fourth
quartile (Q4) according to the pre-test results.

RESULTS

The students’ initial knowledge of supply, demand and
price elasticity was tested using a pre-test containing
16 closed questions. After using the DST method in the
experimental group and the teacher’s explanation supported by
the presentation in the control group, a post-test was used to
determine the differences in the students’ results. The results
of the paper (Nunvarova, Poulova, Prazak & Klimova, 2023)
were that students in the experimental group had slightly worse
results in the pre-test than students in the control group and that
students in the experimental group achieved the same results
in the post-test as students in the control group. This means
that the DST method is not worse than standard teaching
methods. Furthermore, repeated measures ANOVA showed
that students in the experimental group had a higher individual
mean success rate in the post-test than students in the control
group. The similar result can be verified by the #-test performed
on the difference between the individual score of the post-test
and the pre-test. The mean difference score of the experimental
group (n, = 430) is 1.754 (s.d. 2.677) and the mean difference
score of the control group (n,= 426) is 1.228 (s.d. 2.667).
Using the #-test for two independent samples with equal
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variances (Levene’s test, F(1, 854) = 0.108, p-value = .743),
we can see that the difference score of the experimental group
is significantly higher than the difference score of the control
group (#(854) = 2.879, p-value = 0.002). This means that the
students in the experimental group who were taught with the
help of storytelling achieved higher scores in the post-test
individually.

Here we present other possible factors that were recorded and that
might influence the students’ results in the post-test. In particular,
we consider the following factors: group (experimental/control,
430/426), gender (male/female, 304/552) and class (4 classes of
high schools - the class 1 includes students in their first year of
study etc., 140/301/258/157).

Data were analyzed using ANOVA with three factors given.
The results showed that the factor group (F(1, 850) = 0.225,
p-value 0.636) and the factor gender (F(1,850)=0.378, p-value
0.539) were not significant in the post-test. On the other hand,
the factor class was found to be significant (F(3, 850) = 3.309,
p-value 0.020) and, therefore, a more detailed analysis was
conducted focusing on this factor. None of the interactions
between the factors are significant. Based on these results, we
do not have sufficient evidence for hypothesis H1 that gender
has an impact on the mean score of the post-test. We have
also found evidence for hypothesis H2 that the year of study
influences the mean score of the post-test, but we will discuss
this issue in more detail in the next section.

Differences in post-test scores based on the
year of study

The analysis focusing on the factor class, which turned out to
be significant in the previous test, is divided into two steps, one
for the experimental group and one for the control group, see
Figure 2 and Table 1.

First, the one-way ANOVA test was conducted for the
experimental group with the factor class, which proved to
be significant (F(3, 426)=3.723, p-value 0.012, eta2=0.026),
which means that the factor class influences the mean score
of the post-test in the experimental group, although the effect
size is relatively small. The Tukey’s post-hoc test for multiple
comparisons shows significant differences between class 1 and
class 4 (p-value 0.038, 95% CI of the difference [-2.45, -0.05])
and between class 2 and class 4 (p-value 0.011, 95% CI of
the difference [-2.24, -0.23]). On the other hand, the results
of the one-way ANOVA test for the control group with factor
class indicate that there were no significant differences among
them (F(3, 422) = 0.565, p-value 0.638). This means that we
do not have enough evidence that the factor class influences
the mean score of the post-test in the control group. Based on
the given results, we have sufficient evidence for hypothesis
H2 that the year of study has an impact on the mean score of
the post-test in the experimental group.

Assessment of the effectiveness of alternative
learning (digital storytelling) and depending on
the results in the pre-test

Further data analysis focused on assessing the post-test

results of the experimental and control groups in relation
to their placement in the pre-test. Specifically, students’
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Figure 2: Mean post-test scores in the experimental and control groups. Error bars means 95% Cl (source: own arrangements in IBM SPSS

Statistics)
Std. Deviation GrouPed Maximum Minimum
Median

1 79 11.25 2.569 11.42 16 5

2 118 11.18 2.821 11.28 16 5

Experimental 3 153 11.67 3.122 12.00 16 2
4 80 12.50 3.052 13.39 16 3

Total 430 11.61 2.960 12.02 16 2

1 61 11.13 3.227 11.50 16 3

2 183 11.48 2.757 11.66 16 3

Control 3 105 11.56 2.835 11.90 16 2
4 77 11.75 2.754 12.00 16 6

Total 426 11.50 2.843 11.78 16 2

Table 1: Descriptive statistics of the post-test in the experimental and control groups (source: own computations in IBM SPSS Statistics)

performance was compared according to their group
membership, determining the pre-test’s 1st and 4th quartiles.
That is, students were divided into a group of those who
performed worse in the pre-test and a group of those who
performed well in the pre-test. For these two groups, it was

assessed whether storytelling was a better way of teaching
for them or not.

The descriptive statistics of the pre-test is presented in Table
2 and the corresponding quartiles of the pre-test scores are
presented in Table 3.

standard 95% confidence interval .. .
.. .. . minimum | maximum
deviation | lower limit | upper limit
Pre-test 856 10.06 2.356 9.91 10.22 p 16
Pre-test, experimental group 430 9.86 2.303 9.64 10.08 3 16
Pre-test, control group 426 10.27 2.393 10.04 10.50 2 16

Table 2: Descriptive statistics of the pre-test (source: source: own calculations in SPSS Statistics)

Based on these scores, the respondents (students) were
divided into 2 groups. The first group, which we will label S,
included all students who received a pre-test score less than
the first quartile of Q1, i.e., 9 points. This group contains 212
students, of which 118 are in the experimental group and 94
are in the control group. The second group, which we mark
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by D, includes those students who received scores greater
than or equal to the third quartile of Q3, i.e., 12 points, in
the pre-test. This group contains 230 students, of which 98
are in the experimental group and 132 in the control group.
The results of the post-test in groups S are summarized in
Table 4.

ERIES Journal
volume 16 issue 3

Ql | Q2 | a3

Pre-test 9

10 12

Table 3: Quartiles of the pre-test, (source: own calculations in SPSS Statistics)

eI 95% confidence interval o .
.. .. .. minimum | maximum
deviation | lower limit upper limit
Post-test for students S 212 9.83 3.049 9.42 10.25 2 16
Post-test, experimental group S 118 9.94 3.081 9.38 10.50 2 16
Post-test, control group S 94 9.70 3.019 9.08 10.32 2 16

Table 4: Descriptive statistics of the post-test for students with low scores in the pre-test (source: own calculations in SPSS Statistics)

Based on a t-test for the means of two independent samples
with identical variances (Levene’s test, F(1, 210) = 0.028,
p-value = 0.866) it cannot be shown at the 0.05 level of
significance that students with low scores on the pre-test (Q1)
from the experimental group perform differently than students
with low scores on the pre-test (Q1) from the control group
(t (210) = 0.565, p-value = 0.573). The difference between
teaching methods is statistically insignificant and, therefore,
we reject hypothesis H3, that the use of DST methods in

standard deviation

economics has a different effect on the post-test scores of
students who are in the first quartile (Q1) according to the pre-
test results. This means that the observations made for the group
of students labelled S who were in the first quartile of Q1 show
no difference in teaching style, and teaching using storytelling
does not result in different outcomes for this group of students
than standard teaching.

The results of the post-test in group D are summarized
in Table 5.

95% confidence interval

minimum | maximum

lower limit upper limit
Post-test for students D 230 13.44 2.037 13.17 13.70 7 16
Post-test, experimental group D 98 13.53 1.914 13.53 14.30 8 16
Post-test, control group D 132 12.73 2.060 12.73 13.44 7 16

Table 5: Descriptive statistics of the post-test for students with high scores in the pre-test (source: source: own calculations in SPSS Statistics)

Table 5 shows the values obtained in group D. The students
of the experimental group, i.e., those who were taught using
the digital storytelling method, achieved an average score
of 13.53, while the students of the control group achieved
an average score of 12.73. Based on a ¢-test for the means of two
samples with equal variance (Levene’s test, F(1, 228) = 1.854,
p-value = 0.175), it can be shown at the 0.05 significance level
that students in the experimental group, perform significantly
better than students in the control group (¢ (228) = 3.132,
p-value < 0.001). Based on these obtained results, we fail
to reject the hypothesis H4 that the use of DST methods in
economics has a different effect on the post-test scores of
students who fall into the fourth quartile (Q4) according to the
pre-test results. This means that the observations made for the
group of students (D) demonstrate a difference in teaching style
and teaching using digital storytelling shows better results for
this group of students than standard teaching.

Evaluation of a questionnaire survey focused
on student motivation and critical thinking

At the end of the testing, students in both the experimental
and control groups completed a questionnaire survey.
The questionnaire consisted of 10 closed-ended questions,
which were answered using a 4-point Likert scale (definitely no
- rather no - probably yes - definitely yes) or by selecting from
the teaching methods. Students were also given the opportunity
to write additional comments on the methods used in teaching
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economics. The graphical representation of the answers to
the selected questions shows the students’ attitude towards
the alternative method of digital storytelling.

Figure 3shows the intensity of students’ agreement with
the statement that they remembered the selected economic
concepts better after watching digital storytelling than after
standard teaching, i.e., teacher explanation supported by
a presentation. As the graph shows, 62.8% of the students in
the experimental group and 69.2% of the students in the control
group agree or strongly agree with this statement.

The next question focused on students’ preferences when
choosing between two teaching methods. Again, students
answered using a Likert scale whether they preferred digital
storytelling to standard teaching (teacher explanation
supported by a presentation) in teaching economics. As shown
in the Figure 4, 55.5% of students in the control group
preferred the alternative teaching method - digital storytelling.
In the experimental group, 45.41% of students answered
“rather yes” or “definitely yes” to this statement.

In question 9, students already directly select the teaching
method from four options. The options offered were
the alternative method of digital storytelling, standard
teaching (teacher interpretation supported by a presentation),
a combination of both options and self-study. The self-study
option was offered because the students may have already
encountered the concepts being explained, even though
this economic topic had not been discussed in the year’s
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economics course so far. As shown in Figure 5, the majority of
the students chose a combination of both options, regardless of

their inclusion in the experimental group (61.35%) or control
group (63.33%).

I can remember economic concepts better from watching the
digital storytelling than from a teacher's explanation.

33.58%

6.41%
4.39%
3 62%

Strongly Disagree Disagree

m Experimental group

49:03% 48 66%
20.54%
13.77% '
Agree Strongly Agree
m Control group

Figure 3: Graphical processing of question 4 from the questionnaire survey (source: own processing)

‘When teaching economics subjects, I prefer the digital
storytelling method to standard teaching.

43.72%

11.00%
10 87%

Strongly Disagree Disagree

m Experimental group

33.50%

44.99%
38.16%
10.51%
7 25%
Agree Strongly Agree
m Control group

Figure 4: Graphical processing of question 8 from the questionnaire survey (source: own processing)

I most understood the concepts explained by the method:

19.08%
16 13% 14.18%
5% /

Standard teachmg D1g1tal storytelling Combination of

63.33%
61.35%

9 42%  6.36%
/

Self—study
both methods

m Expedimental group = Control group

Figure 5: Graphical processing of question 9 from the questionnaire survey (source: own processing)

This result is also confirmed by the students’ opinions
written in the questionnaire survey. For example, a student
(17 years old) of the third year of business academy from
the control group wrote: “I think the teacher’s explanation

214 I Printed ISSN  Electronic ISSN
2336-2375 1803-1617

is necessary. At the same time, thanks to DST, I can better
visualize the information and connect it with the theory from
the explanation. That’s why I find the combination the best.”
The opinion of another fourth-year student (19 years old) from
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the experimental group was, “Definitely, the combination
of interpretation and storytelling is good. But it depends on
the topic being discussed and also the fact that something
different suits everyone.” Another opinion was written by
a student (19 years old) studying year 4: “I liked storytelling
and I think it is a good way to learn. I remembered the story
more. Anyway, concepts are better remembered when you
see them in front of you with the definition - as it was in the
presentation. The combination of both seems perfect to me. But
first the interpretation and then the storytelling. One learns
something about the theory and then sees it in practice.”
The students (19.08% of the experimental group and 16.03%
of the control group) who chose the standard teaching option
in question 9 explained their choice with greater clarity and
the possibility to read or note the information. As one of

the students (18 years old) of the fourth year stated, “/ often get
lost in storytelling, unlike in presentations where everything is
clear.” The opposite view was shared by a student (17 years)
from the third-year control group. “Storytelling is much more
interesting and grabs a lot more attention than a teachers
explanation. Its more memorable in an entertaining way
than just an explanation.” As shown in Figure 5, 10.15%
of the students in the experimental group and 14.18% of the
students in the control group agreed with her opinion.

One of the questions in the questionnaire survey focused on the order
of teaching methods when they are combined. In Figure 6, we can
see that a higher percentage of students from both the experimental
(50.97%) and the control group (57.95%) preferred to first listen to
the teacher’s explanation with the support of a presentation and then
watch the digital storytelling when combining the two options.

In the case of combining both methods in teaching, I prefer to use
the method first:

49.03%

42.05%

Digital storytelling

57.95%

50.97% I

Standard teaching

m Expedimental group  m Control group

Figure 6: Graphical processing of question 10 from the questionnaire survey (source: own processing)

A 17-year-old student in Year 3 from the experimental
group wrote: “Definitely the teacher’s explanation first
with the support of the presentation and then storytelling,
1 personally find it better this way. Although it is true that after
the storytelling, I already understood some of the concepts in
the presentation better.” However, the percentage difference in
the number of students who would prefer the opposite order is
not very large. For example, a student aged 16 from the second
year of the experimental group stated, “/ would prefer the DST
first and then the classical interpretation. The story was able
to keep my attention more, but I understood some things better
from the presentation. That’s why the combination of both
methods suits me probably the most.”

As can be seen from the results, the students’ opinions on
the order of teaching methods differ, but the majority of
students prefer a combination of both methods. They perceive
digital storytelling as a pleasant diversification of teaching,
stories keep their attention. Students appreciate the DST
method for linking theoretical concepts with practice and for
better memorization of selected economic concepts. A fourth-
year pupil from the experimental group wrote “Digital
storytelling is a great method to really understand the material.
It doesn 't provide the students with meaningless concepts but
puts them into practice and therefore forces them to de facto
construct the definitions of the concepts and derive them from
the information in the story. Although some of the definitions
need to be said independently afterwards, storytelling is a great
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method not only to teach students the concepts but also to show
them how they work in real life. I enjoyed it tremendously,
and the difference between the attention I personally gave to
the DST and the presentation was also a difference - without
meaning to, I caught myself distracted, not paying attention,
at the beginning of the presentation. That didnt happen to me
with DST.”

DISCUSSION

This research aimed to discover whether the effect of digital
storytelling on students’ learning outcomes in an economics
subject is related to the year of study of the students, their
prior knowledge of economics, and the gender of the student.
At the same time, a questionnaire survey was conducted to find
out students’ opinions about the digital storytelling method in
teaching economics subjects. The research was conducted from
February to June 2021 as part of online distance learning and
involved a total of 856 students aged 15 to 19 at six business
academies in the Czech Republic. The students were randomly
divided into two independent groups. The 430 respondents in
the experimental group viewed digital storytelling on the topic
of supply, demand and price elasticity, while 426 respondents
in the control group were taught by standard teaching method
(teacher’s explanation supported by a PowerPoint presentation).
The students’ initial knowledge was tested using a pre-test
containing atotal of 16 closed questions, and after the application
of the DST method and standard teaching, a post-test with
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the same questions was used to determine differences in
the student’s results. The data were analysed according to three
factors that may have influenced the students’ performance
on the post-test. These include factor group (experimental/
control), gender (male/female) and class (4 high school classes
- class 1 includes first-year students etc.). A multi-way ANOVA
test was conducted with three given factors, in which the factor
group and the factor gender were found to be not significant.
Based on these results, we do not have sufficient evidence for
hypothesis H1 that gender has an impact on the mean score
of the post-test. This result is supported by previous research
(Gerstner and Bogner, 2009; Oludipe, 2012) that tested the
effect of different teaching methods by gender and found no
significant difference in student achievement.

The factor class, on the other hand, was evaluated as
statistically significant, and therefore a more detailed analysis
was performed.

First,aone-way ANOVA test was performed for the experimental
group, which was again found to be statistically significant.
However, the one-way ANOVA test for the control group with
the factor class showed the opposite results, i.e. that the different
years of study did not show significant differences in the mean
post-test scores after using both methods. This means that we
do not have enough evidence that the factor class influences
the mean score of the post-test in the control group. Based on
the given results, we have sufficient evidence for hypothesis
H2 that the year of study has an impact on the mean score of
the post-test in the experimental group. No other research was
found in the available sources that focused on the effect of DST
on learning outcomes as a function of students’ age. According
to previous research, the DST method is suitable for all levels of
education and yields positive learning outcomes in elementary
schools (Liu, Yang and Chao, 2019), middle schools (Lin et al.,
2013), and universities (Sheafer, 2017).Usually, respondents of
the same age are tested together.

Another factor that could affect digital storytelling’s
effectiveness in teaching economics is initial knowledge of the
topic. Therefore, the results of the students of the experimental
group and control group in the post-test were assessed in
relation to their ranking in the pre-test. Students were ranked
according to their pre-test scores and divided into four groups,
according to quartiles. Based on these results, two groups were
formed. The first group (S) included all students who received
a pre-test score less than the first quartile of Q1, i.e., 9 points.
This group contained 212 students (118 in the experimental
group and 94 in the control group). These students scored
lower than the others in the pre-test and, therefore, less initial
knowledge of the economic topic can be assumed. Students
with low pre-test scores in the experimental group were not
shown to perform differently on the post-test than students with
low pre-test scores in the control group. The difference between
teaching methods is statistically insignificant, and therefore we
reject hypothesis H3 that the use of DST methods in economics
has a different effect on post-test results for students who are in
the first quartile (Q1) according to the pre-test results.

The second group (D) included students who scored greater
than or equal to the third quartile of Q3, i.e., 12 points, on
the pre-test. Thus, the initial knowledge of these students
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was better than that of the other respondents in this area.
This group contained 230 students (98 in the experimental
group and 132 in the control group). For this group (D), at
the 0.05 level of significance, it was shown that students in
the experimental group, performed significantly better than
students in the control group. Based on these obtained results
we fail to reject the hypothesis H4 that the use of DST methods
in economics has a different effect on the post-test scores of
students who fall into the fourth quartile (Q4) according to
the pre-test results. This means that the observations made for
the group of students (D), demonstrate a difference in teaching
style and teaching using digital storytelling shows better results
for this group of students than standard teaching. For students
with an average better result in the pre-test, digital storytelling
helped them understand the subject better by linking theory with
practice. The alternative method was more effective in teaching
the economic topic. In the case of students with a lower average
score on the pre-tests, their learning outcomes on the post-test
were not affected by the teaching method. Thus, it can be said
that for students with worse results, it does not matter which
teaching method is chosen. On the contrary, for students with
better learning outcomes, the choice of teaching method will
significantly affect students’ future knowledge. The results can
be compared with a study (Nwagbo, 2006) that investigated
the relative efficacy of the guided inquiry and the expository
teaching methods on the achievement in and attitude to biology
of students of different levels of scientific literacy in four
secondary schools in Nsukka, Enugu State, Nigeria. The study
found no statistically significant difference between teaching
methods and the level of scientific literacy on achievement in
biology. The study’s conclusions are inconsistent with the results
of the pedagogical experiment in terms of the effectiveness of
different teaching methods depending on the results in the pre-
test. In the pedagogical experiment, the DST method had
different effects on the post-test scores of students with higher
initial knowledge and students with lower initial knowledge.
The reason may be the difference in the subjects and teaching
methods used in testing, and the requirements for initial
knowledge (basic economic concepts and the level of science
literacy). In economics, a similar study was conducted in four
different high schools in Northern California (Mergendoller et
al., 2006). This study compared the effectiveness of problem-
based learning (PBL) and traditional instructional approaches
in teaching macroeconomics while also examining whether
PBL method had the same effect on students who demonstrated
different levels of four skills: verbal ability, interest in
economics, preference for group work, and problem-solving
efficacy. Overall, PBL was found to be a more effective
approach to teaching macroeconomics than traditional lecture.
Thus, there was no confirmed difference in effectiveness of
the teaching methods used with respect to the level of the four
chosen skills, which again represents different results with
the pedagogical experiment. In the pedagogical experiment,
the greater effectiveness of the DST method in economics was
demonstrated only for students with higher initial knowledge,
not for students with lower initial knowledge. This may again
be due to differences in teaching methods and the way students
are divided into groups. The effectiveness of teaching methods
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in economics has also been investigated in studies (Kirchherr
and Piscicelli, 2019; Wetzel et al., 1982), but none of
the mentioned studies investigated the effect of DST method.
Another issue is the motivation and interest of students in
their studies. The questionnaire survey confirmed the results
of previous research both in different subjects (Belland, 2017;
Chan et al., 2017; Jonassen, 2003; Lin et al., 2013; Miller,
2014; Schiro, 2004; Wu and Chen, 2020) and in the field of
economics (Andrasik, 2023; Lestari et al., 2019) evolutionary
animation and programmed learning. System dynamics
approach using storytelling helps understanding a multitude of
complex behaviours arisen in contemporary economy. Method
is advantageous first of all in situations where explanation of
complex phenomena is required too sophisticated mathematical
tools. Using those simulation (numerical. Students perceive
the DST method as more enjoyable than standard teaching, in
which they maintain more attention and remember more from
watching a digital story. As shown in Figure 3, more than half
of the students in the experimental and control groups agree
with the statement that they remember selected economic
concepts better after watching digital storytelling than after
standard teaching. In the next question, given a choice of
two applied teaching methods, 55.5% of the students from
the control group who first listened to the teacher’s explanation
with the support of a presentation and then watched the DST
preferred digital storytelling.

On the contrary, more than half of the students from the
experimental group (54.59%), who first applied the DST
method and then listened to the teacher’s explanation with
the support of the presentation, prefer standard teaching.
“Rather yes” or “definitely yes” to use digital storytelling to
teach economic concepts was answered by 45.41% of the
students from the experimental group; see Figure 4. The results
show that students in the control group, who already had
some knowledge of the topic from the teacher’s explanation,
perceived the digital story as a more beneficial method for
understanding the selected economic concepts. More than
half of the students in the experimental group who heard new
economic concepts for the first time in a digital story would
have preferred standard teaching. In the next question, when
students could choose not only the teaching methods used but
also the combination of both methods and self-study, the option
of combining both methods received the highest percentage.
According to the pupils’ opinions, the methods complement
each other, link economic concepts and definitions with real
life, and together they help to understand and better remember
the learning material. The results obtained are consistent with
the results of Robin’s (2009) research. The DST shows the
interconnections within the wider curriculum and facilitates
discussion of the themes presented in the story. However,
the teacher’s interpretation is irreplaceable in some subjects
and topics. These views support the theory in the book focusing
on interpersonal communication as a means of personal and
social development (Minhova, 2012). If the two methods were
combined in teaching economics, more than half of the pupils
would first integrate the teacher’s explanation with the support
of a presentation, and then complement it with a digital story
on the topic.
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The advantage of this pedagogical experiment is the large
number of respondents and the maintenance of a level playing
field for all respondents during testing due to online distance
learning. Students completed the same pre-tests and post-tests
using MS Forms. Through MS Teams, they were provided
with the same educational digital storytelling and explanation
by the same teacher with the support of the presentation. All
research participants attended a business academy at the time
of the research. The selected topic was not taught before the
pedagogical experiment. Thus, it can be assumed that the
students had an initial knowledge of the topic at the same
level. However, their knowledge of basic concepts and
general overview may have varied due to individual interest
in economics.

This study has some limitations. Although the sample
consisted of 856 students, the conclusions of the pedagogical
experiment relate only to the selected sample, and the results
cannot be generalized. The educational digital storytelling
took approximately 7 minutes so that the entire test could be
carried out within the duration of one class. Therefore, it would
be advisable to verify the results by further investigation,
for example, implementing a longer DST or with different
economic topics. The choice of the economic topic, the design
of the DST and presentation, the teacher’s interpretation and
the classroom atmosphere are other factors that could have
influenced the results of the study. Another limitation is that
the students in the experimental group performed slightly
worse in the pre-test than the students in the control group,
although the assignment of respondents to the groups was
random and the topic was not discussed in school (Nunvarova
et al., 2023). The entire testing was conducted online as part
of a distance education for Covid-19, which brought with it
a number of advantages and disadvantages. The advantage
of online instruction was the maintenance of the same testing
conditions for all 856 respondents, the disadvantage was
the lack of direct communication between teacher and student.
Some authors confirmed the importance of face-to-face
instruction and the possibility of direct communication with
the teacher (Belland, 2017; Goldingay et al., 2018). Further
research could focus on establishing the effectiveness of
DST in economics, for example, supplemented by discussion
with students in face-to-face teaching. The data obtained
were further analysed in terms of the year of study, student’s
gender, and the results in the pre-test. Other factors that could
be analysed from the data collected are the field of study or
the location of the business academy. Comparing the success
rates of different test questions could also provide interesting
results, as some questions were based on definitions and others
focused on practical examples and understanding of theory.

CONCLUSION

Digital storytelling is one of the alternative teaching methods
that has been shown to have a positive impact on student
motivation (Lestari et al., 2019), critical thinking (Yang and
Wu, 2012) and the atmosphere in teaching (Wu and Chen,
2020). The results of the pedagogical experiment conducted
in the teaching of economics in business academies support
this claim. The use of the DST method led to a higher mean
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success rate in the post-test for students in the experimental
group than for students in the control group (Nunvarova et al.,
2023). However, this improvement was very small, in contrast
to the results published in, for example, foreign language
research (Anderson and Macleroy, 2016; Heathfield, 2014) or
literature (Balaman, 2018; Yuksel et al., 2021). The data were
analysed using multi-way ANOVA test with three factors that
might influence the students’ results in the post-test. The results
showed that in the group that used the DST method, the gender
of the students did not affect the average post-test score. On
the contrary, the factor class was shown to be statistically
significant and in the group that used the DST method, the year
of study influenced the average post-test score. The third
factor was the results from the pre-test, i.e., the students’ initial
knowledge. The differential effect of the DST method and
standard teaching in economics on learning outcomes was not
proven for students who had lower pre-test score. On the other
hand, the differential effect of the DST method and standard
teaching in economics on learning outcomes was demonstrated

for students who had higher pre-test scores. For this group
of students, it was found that the effect of the DST method
is greater than that of standard teaching methods. In the final
questionnaire, students appreciated the linking of theory and
practical examples and better memorization of economic
concepts when using the DST method. Nevertheless, most
of them consider the teacher’s explanation in the economics
subject as irreplaceable. They perceive the digital storytelling
as a motivational tool and a method to support their learning.
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TECHNOSTRESS AND CONTINUANCE
INTENTION OF ONLINE LEARNING
IN HIGHER EDUCATION: EVIDENCE
FROM INDONESIA

ABSTRACT

As a developing country, Indonesia faces many obstacles in implementing online learning due
to the lack of infrastructure and technical skills. The mandated online learning policy during
the spread of the covid-19 virus became a turning point and made massive use. However,
the online learning policy raised unforeseen issues such as stress, especially among students.
This study focuses on the continuance intention of online learning among college students
in Indonesia. The person-environment fit theory serves as a theoretical anchor, with technostress
being examined as a predictor. This research uses an online questionnaire to reach 466 college
students as research participants. We used partial least square structural equation modeling
(PLS-SEM) to examine the research model. The result shows that three types of technostress
(techno-overload, techno-invasion, and techno-uncertainty) are confirmed to have a significant
negative effect on the continuance intention of online learning. Meanwhile, the other two (techno-
complexity and techno-insecurity) do not affect online learning continuance intention. The current
study contributes to the literature regarding the technostress and continuance intention of online
learning topics, especially in developing countries such as Indonesia. Furthermore, the research
provides valuable insight for policymakers and university administrators, enabling them to formulate
effective policies for mandated online learning.
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The continuance intention of online learning in developing countries has become questioned due to raised stress among

students.

Technostress consists of five types (techno-overload, techno-invasion, techno-complexity, techno-insecurity, techno-
uncertainty).
Technostress plays a role in reducing the continuance intention of online learning among college students.

Due to the many advantages of online learning, the stakeholders (e.g., government and university) should consider taking
the right policies to reduce the negative effect of online learning implementation.

INTRODUCTION

Online learning is becoming popular among developed
countries. Many universities have invested a lot of money
to implement technology in learning activities, such as
developing a learning management system (LMS) (Ashrafi
et al., 2022; Chow and Shi, 2014). However, online learning
implementation faces many obstacles in developing countries,
such as the lack of infrastructure and technical skills of
academicians (Anggraeni and Sole, 2018; Chaeruman, 2018;
Kaunang and Usagawa, 2017; Kuntoro and Al-Hawamdeh,
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2003; Lestariyanti, 2020; Pratama and Arief, 2019; Rafsanjani
etal.,2022). In addition, adopting online learning in developing
countries is becoming voluntary and limited due to a lack of
resources and government support (Acharya and Lee, 2018;
Boateng et al., 2016; Tagoe, 2012).

Although there are many challenges of online learning
adoption in a developing country, the spread of the covid-19 is
becoming a turning point in the learning activities format. Since
the spread of the covid-19 has become a pandemic worldwide,
all educational institutions in Indonesia have been forced to

ERIES Journal
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adjust learning activities to distance learning or online learning
using a learning management system (LMS).

The online learning policy has been taken against the spread of
the covid-19 virus. However, the obstacles and issues arising
from the online learning policy lead to the question of whether
online learning activities can continue to be carried out after
the covid-19 pandemic is handled. The surveys in Indonesia
show that 66% and 87% of students felt unhappy with the online
learning policy and wanted face-to-face schools, respectively
(Karana, 2020; Kemenpppa, 2020; Unicef, 2020). Another
survey shows that most students look forward to returning to
school (Handarini and Wulandari, 2020). In addition, regarding
the online education context, the continuance usage behaviour
has become the main attention of scholars (Panisoara et al.,
2020). Although online learning is starting to become popular,
the continuance intention of online learning in developing
countries such as Indonesia is still in question.

The adoption of technology in learning activities has several
benefits. For instance, the technology enables learning
activities conducted without the attendance of students and
instructors in the school (Al-Samarraie et al., 2018), offers
flexibility (Al Rawashdeh et al., 2021; Thepwongsa et al.,
2021), enhances collaboration (Alsabawy et al., 2016), and
reduces student cost (Al Rawashdeh et al., 2021). However,
the shifting of learning activities using online learning also
has a negative impact, such as developed stress for teachers
and students (Chou and Chou, 2021; Fawaz and Samaha,
2021; Mheidly et al., 2020; Sokal et al., 2020; Truzoli et al.,
2021). The stress that arises from the inability to cope with
the use of technology is called technostress.

According to the person-environment fit theory (PE fit theory),
stress is raised from a poor fit between individual abilities and
environmental demands (Chou and Chou, 2021; Pasca, 2014;
Qi, 2019). As the close relationship between online learning
and technology, technological characteristics should be
considered in weighing the poor fit (Califf and Brooks, 2020;
Chou and Chou, 2021; Qi, 2019). The current study explores
the predictors of the continuance intention toward online
learning and utilizes the PE fit theory as a theoretical anchor.
Furthermore, previous studies also claimed that continuance
usage is more important than LMS acceptance (Ashrafi et al.,
2022; Lee, 2010).

The current study provides four main contributions. First, most
studies regarding technostress and continuance intention of
online learning have been conducted in developed countries
such as Taiwan (Chou and Chou, 2021), the US (Califf and
Brooks, 2020), South Korea (Joo et al., 2016), China (Li and
Wang, 2021), Hong Kong (Qi, 2019), Turkey (Ozgiir, 2020)
technological pedagogical content knowledge (TPACK, Italy
(Truzoli et al., 2021) and Spain (Penado Abilleira et al., 2021).
However, the topics have less attention from scholars in
developing countries. Therefore, the current study will extend
the knowledge about the topics among developing countries.
Second, most of the previous studies discussed the topics from
the teachers’ perspective (Chou and Chou, 2021; Jena, 2015;
Sokal et al., 2020; Truzoli et al., 2021; Wang and Li, 2019),
and the current study captures the topics from the students’
perspective. Third, limited study regarding continuance
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intention considers emotional factors as determinants (Kim
et al., 2007; Panisoara et al., 2020). Thus, this study extends
the understanding of the topic from different perspectives.
Fourth, this study provides a scientific understanding for
policymakers in the developing country to consider the right
policy regarding online learning during the covid-19 pandemic.

THEORETICAL FRAMEWORK AND HYPOTHESES

Scholars have highlighted continuance intention for many
years. The term continuance intention also refers to a behaviour
set, including continuance and routinization following the first
acceptance (Rahman et al., 2017). Furthermore, continuance
intention is becoming a subject of theoretical development
(Rahman et al., 2017), such as information system continuance
(Amoroso and Chen, 2017; Han et al., 2018) and post-adoption
usage (Jia et al, 2017; Ong and Lin, 2016). Therefore,
continuance intention to use educational technology refers
to post-adoption behaviour and intention to continue using
technology in teaching and learning activities (Limayem and
Cheung, 2011; Wang et al., 2019).

Many factors predict continuance intention to use educational
technology. Most of the scholars explored the continuance
intention of technology using the technology acceptance model
(TAM) (Han et al., 2018; Wang et al., 2019), expectation-
confirmation model (ECM) (Ashrafi et al., 2022; Chow and
Shi, 2014; Lee, 2010), and information system continuance/
success model (Cheng, 2014; Franque et al., 2021; Jia et al.,
2017) as a theoretical anchor. However, since mandated online
learning due to the covid-19 pandemic, stress has become
an unforeseen issue in developing countries. The stress rises
due to the inability to adapt to the new technology (Chou
and Chou, 2021; Fawaz and Samaha, 2021; Mheidly et al.,
2020; Sokal et al., 2020; Truzoli et al., 2021). This situation
is known as technostress. Therefore, exploring the predictors
of continuance intention to use online learning that fits
the situation is necessary. In addition, there is limited study
regarding the continuance intention of online learning that
considers emotional factors as determinants (Kim et al., 2007;
Panisoara et al., 2020).

The current study uses the person-environment fit theory
(PE fit theory) as a theoretical anchor. We postulate that PE
fit theory fits with the current situation. The mandated online
learning led to teacher and student stress due to the inability to
deal with the new learning format (online learning), especially
in developing countries, whereby online learning was less
popular before the Covid-19 pandemic. During online learning
during the covid-19 pandemic, teachers and students have
been forced to adjust their habits from face-to-face to fully
online learning. Teachers and students also have to adapt to
the changes in the syllabus, interactions between teacher-
student and student-student, and increased course workload.
As revealed by the previous studies, the lack of adapting to
distance learning raised anxiety, a stress symptom.

According to PE fit theory, stress is raised from a poor fit
between individual abilities and environmental demands
(Chou and Chou, 2021; Pasca, 2014; Qi, 2019). In addition,
it is necessary to consider technological characteristics in
weighing the poor fit (Califf and Brooks, 2020; Chou and
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Chou, 2021; Qi, 2019). The technostress includes five types:
techno-overload, techno-invasion, techno-complexity, techno-
insecurity, and techno-uncertainty (Califf and Brooks, 2020;
Tarafdar et al., 2007; Upadhyaya and Vrinda, 2021).

The current study used the terminology of the five technostress
based on previous studies (Califf and Brooks, 2020; Tarafdar
et al., 2007; Upadhyaya and Vrinda, 2021). Techno-overload
is when technology forces users to work faster and longer
than usual. Techno-invasion describes as a situation whereby
technology forces users to work beyond office hours and blurs
their work-related and personal lives. Techno-complexity
refers to the situation where the technology makes users feel
inadequate skills. Techno-insecurity is a stressful situation
where the technology makes users feel threatened about getting
fired due to the new technology replacement or to other people
with better skills and knowledge. Techno-uncertainty refers
to the rapid changes and upgrades of technology that create
uncertainty for users. The users have to keep learning about
new technology constantly.

Other studies show that the continuance intention of online
instructionis closelyrelated to the technostress (Chou and Chou,
2021; Panisoara et al., 2020). As explained previously, there are
many obstacles to implementing online learning, especially in
developing countries, such as a lack of infrastructure, technical
skills, resources (hardware), and government support. These
obstacles developed anxiety and tension among teachers and
students, leading to stress (Joo et al., 2016; Rafsanjani et al.,
2023). During the covid-19 pandemic, all the teaching and
learning activities were switched to online learning. On the one
hand, this situation has forced all teachers and students to adapt
and learn to keep up with the new technology. On the other
hand, they must learn the subject or the material simultaneously.
This situation is prone to increased teacher and student stress
levels (Panisoara et al., 2020).

Technostress
1. Techno-overload
Techno-invasion

The scholars have also revealed that technostress has
negative effects on personal life (e.g., depression, social or
relationship problems), as well as professional life (e.g., poor
job performance, reduced job satisfaction, and organizational
commitment) (Panisoara et al., 2020; Salo et al., 2019).
The negative effects of technostress due to mandated online
learning will lead to poor performance and satisfaction.
Accordingly, we hypothesized that technostress could be
a factor that prevents the academicians, such as students,
from continuing to use online learning, especially when all
the educational institutions return to normal activities.

H1. Techno-overload negatively affects the continuance
intention of online learning

H2. Techno-invasion negatively affects the continuance
intention of online learning

H3. Techno-complexity negatively affects the continuance
intention of online learning

H4. Techno-insecurity negatively affects the continuance
intention of online learning

HS. Techno-uncertainty negatively affects the continuance
intention of online learning

Current study

The current study explores the predictor of continuance
intention of online learning in a developing country like
Indonesia. Online learning faces many challenges in Indonesia
due to the lack of infrastructure and the technical skills of
academicians. The challenges of online learning implementation
promote unforeseen issues such as stress, especially among
students. Therefore, we use the technostress as a starting point
to explore the predictors. According to the literature review,
technostress consists of five types (techno-overload, techno-
invasion, techno-complexity, techno-insecurity, and techno-
uncertainty).

Contimuance

Techno-complexity
Techno-msecurity
Techno-uncertainty

h = W N

Figure 1: Conceptual model

METHOD
Participants

This study used an online questionnaire to reach the participants.
The questionnaire was distributed by email directly to
the college students and by networks of educators (lecturer
and student association). We explained clearly the research
objectives, the significance of the study, and the variables
to be investigated on the online questionnaire homepage.
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intention toward
online learning

The survey was conducted from April until June 2022, while
all the universities in Indonesia still conducted an online
learning policy. To be eligible for the study, the participants
must be college students and take online learning for at least
one semester due to the covid-19 pandemic. Four hundred
eighty-seven students enrolled in the survey, and 466 were
considered valid. The respondents’ characteristics of this study
are presented in Table 1.
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Characteristics size %

Female 338 72.53%
Gender

Male 128 27.47%

1st-year student 164 35.19%

2nd-year student 153 32.83%
Academic Standing

3rd-year student 118 25.32%

4th-year student 31 6.65%

Economics, business, management & accounting 157 33.69%

Law 48 10.30%

Engineering 56 12.02%
Discipline

Arts & Humanities 43 9.23%

Education 89 19.10%

Others 73 15.67%

Table 1: Respondents’ characteristics (N = 466)

Instrument

This study measured the variables using the items from
previous studies. We also adjusted and reworded the items to
fit the higher education context. We measured the technostress
variable through five types: techno-overload, techno-
invasion, techno-complexity, techno-insecurity, and techno-
uncertainty. We adopted the items developed by Tarafdar et al.
(2007), Tarafdar et al. (2010), and Li and Wang (2021). For
the continuance intention of the online learning variable, we
adopted the items developed by Bhattacherjee (2001), Ashrafi
et al. (2022), and Franque et al. (2021).

Data analysis

This study used structural equation modelling (SEM) with
partial least squares as an estimation technique in SmartPLS
software to analyze the research data. We performed three
steps to examine the research model (model specification,
outer model evaluation, and inner model evaluation) (Hair
et al.,, 2014). First, we specify the research model based
on the literature (figure 1). Second, we evaluate the outer
model through confirmatory factor analysis (CFA), including
the validity and reliability of the measurement model. Third,
we evaluate the inner model through the coefficient of
determination (R?), cross-validated redundancy (Q?%), path
coefficients, and the effect size (f?).

Before conducting data analysis using multiple steps of
PLS, we perform data cleaning first. Out of the 487 research
participants, 480 met the eligibility requirements; the
participants must be college students and take online learning
for at least one semester due to the covid-19 pandemic. Among
the remaining 480 participants, we identified missing values
in the dataset. We dropped the research participant(s) with
missing values. As a result, 466 data that met the requirements
for further analysis remained.
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RESULTS
Outer model evaluation

The first procedure of data analysis is outer model evaluation. We
evaluate the outer model through convergent validity (loading
factor and AVE), discriminant validity, and composite reliability.
The result (table 2) informs that the convergent validity of all
constructs is established. It indicates that all items’ loading factor
is higher than 0.70, and the AVE of all constructs is higher than
0.5 (Hair et al., 2017). The composite reliability of all constructs
was upper than 0.70. In addition, we also performed cross-
loading through Fornell and Larcker method (1981) to ensure
the discriminant validity. The result (table 3) illustrates that
the discriminant validity of this study was established.

Inner model evaluation

After the outer model was established, we performed the inner
model evaluation through coefficient determination (R?), cross-
validated redundancy (Q?%), path coefficients, and the effect
size (). The result (table 4) remarks that the R? value is 0.766,
indicating that the four technostress types have a substantial
predictive power (Hair et al., 2017; Hair et al., 2014). This
result also indicates that 76.6 percent of continuance intention
toward the online learning variant can be explained by the four
types of technostress (techno-overload, techno-invasion, techno-
complexity, techno-insecurity, and techno-uncertainty). The O
calculation remarks that four types of technostress have a value
of 0.643, which indicates the exogenous constructs (four types
of technostress) have a large predictive relevance on endogenous
constructs (continuance intention of online learning) (Hair et al.,
2017). Furthermore, the result of the £ calculation shows that
techno-overload, techno-invasion, and techno-uncertainty have
a medium to large effect on the continuance intention of online
learning. Meanwhile, techno-complexity and techno-insecurity
have a small effect (Cohen, 1988; Hair et al., 2014).
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Constructs Item Loading factor AVE Composite reliability
ovi 0.829
Ov2 0.744
Techno-overload ov3 0.926 0.687 0.916
Oov4 0.876
Oov5 0.754
Invl 0.811
Techno-invasion Inv2 0.768 0.635 0.839
Inv3 0.811
Coml 0.815
Techno-complexity Com2 0.919 0.784 0.916
Com3 0.918
Insl 0.887
Techno-insecurity Ins2 0874 0.770 0.930
Ins3 0.853
Ins4 0.895
Uncl 0.788
Techno-uncertainty Unc2 0.763 0.635 0.839
Unc3 0.838
cil 0.924
Continuance intention CI2 0,938 0.844 0.942
Ci3 0,893
Table 2: Loading factor, AVE, and composite reliability
TO Tinv TC Tins TU cl
TO 0.829
Tinv 0.695 0.897
TC 0.705 0.714 0.885
Tins 0.724 0.639 0.745 0.877
TU 0.569 0.638 0.520 0.528 0.897
cl 0.718 0.790 0.608 0.653 0.762 0.919

Note: TO = Techno-overload; Tinv = Techno-invasion; TC = Techno-complexity; Tins = Techno-insecurity; TU = Techno-uncertainty; Cl =

Continuance intention.

Table 3: Discriminant validity

Relationship

Techno-overload - Continuance intention

Techno-invasion - Continuance intention

Techno-complexity - Continuance intention

Techno-insecurity - Continuance intention

Techno-uncertainty - Continuance intention

0.766

QZ

0.643

0.274
0.262
0.031
0.026
0.583

Table 4: Inner model evaluation
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Last, table 5 shows the hypotheses testing. The result shows that
this study rejects the null hypotheses of H1, H2, and HS. This
means techno-overload, techno-invasion, and techno-uncertainty
significantly affect the continuance intention of online learning.

On the other hand, this study fails to reject the null hypotheses
of H3 and H4 on a 10% significance level, which means techno-
complexity and techno-insecurity have no significant effect on
the continuance intention of online learning.

Hyphotesis Relationship
H1 Techno-overload - Continuance intention -0.361 0.059 0.006 Null hypothesis rejected
H2 Techno-invasion - Continuance intention -0.325 0.056 0.037 Null hypothesis rejected
H3 Techno-complexity - Continuance intention -0.076 0.098 0.495 Fail to reject null hypothesis
H4 Techno-insecurity - Continuance intention -0.041 0.109 0.369 Fail to reject null hypothesis
H5 Techno-uncertainty - Continuance intention -0.607 0.045 <0.001 Null hypothesis rejected

Table 5: Path coefficients and hypotheses testing

Figure 2: The structural model with standardized path coefficient
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DISCUSSION

The research finding shows that only three of five technostress
(techno-overload, techno invasion, and techno-uncertainty)
have significant negative effects on the continuance intention
of online learning. Meanwhile, the other two technostress
(techno-complexity and techno-insecurity) have no effect on
the continuance of online learning. Despite some hypotheses
are rejected, our research model has large predictive power.
This is evidenced by the R? calculation that remarks 0.766,
that’s means 76.6 percent of the online learning continuance
intention can be explained by the exogenous constructs
(technostress). As predicted, the higher students’ technostress,
the lower the continuance intention of online learning. This
study strengthened the previous studies that revealed that
technostress and continuance intention of online learning has
a negative relationship (Chou and Chou, 2021; Joo et al., 2016;
Panisoara et al., 2020). Furthermore, the current finding is
also in line with the PE fit theory as a theoretical anchor of
the study. PE fit theory refers to the personal ability to deal
with environmental demands (Chou and Chou, 2021; Pasca,
2014; Qi, 2019). A good fit leads to positive outcomes and
well-being, while a poor fit will raise stress and ill-being.

The current finding shows that the mandated online learning
during the covid-19 pandemic has raised students’ stress.
Most students reported a lack of ability to deal with online
learning. Students need to deal with new and unfamiliar
technology in online learning, such as learning management
systems (LMS) and video conferences. The students reported
some obstacles, such as hardware and internet connection
problems, experiencing learning difficulties in adapting to the
new syllabus, class interaction, and finding a conducive space.
Some students also reported feeling the course workload
has increased during online learning, and they have to learn
more independently than face-to-face learning. In addition,
the students have to deal with a tight schedule regarding
the time of task completion and submission. These situations
could trigger stress (technostress) and reduce the continuance
intention of online learning.

In more detail, the first hypothesis remarks on the relationship
between techno-overload and the continuance intention of
online learning. Techno-overload refers to when the technology
forces the users to work faster and longer than usual. The
situation fits with the students’ experience. They feel the course
workload has increased during online learning compared to
offline learning. Furthermore, the students also have to face
a tight task completion and submission schedule. Hence,
using technology during online learning has led students to
overload activities. The students must work faster and longer
to deal with online learning activities. This finding is in line
with the previous studies. The use of technology contributes
to longer working days. (Califf and Brooks, 2020; Ragu-
Nathan et al., 2008).

The second hypothesis examines the relationship between
techno-invasion and the continuance intention of online
learning. The research participants reported spending much time
independently doing assignments or understanding a particular
topic during online learning. Sometimes, to chase deadlines,
the students have to sacrifice their weekends. This situation fits
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with techno-invasion, whereby the technology leads the users
to work beyond office hours and blurs their work-related and
personal lives. Hence, this finding strengthens the previous
finding that technology was interfering with the work-life
balance (Califf and Brooks, 2020; Johari et al., 2018).
Regarding the third unconfirmed hypothesis, the link between
techno-complexity and continuance intention of online
learning. This finding was contrary to the previous findings that
the complexity of technology makes the user feel inadequate
skills and increases the technostress (Califf and Brooks,
2020; Tarafdar et al., 2007; Upadhyaya and Vrinda, 2021).
The following reasons could explain this finding. Some students
reported that they have no problem with the complexity of
technology during online learning. The students reported they
must learn harder to utilize and maximize the new technology
at the beginning of online learning. Still, they quickly adapted
after the third and fourth weeks. In addition, the complexity
of online learning technology makes them interesting and
challenging. Hence, we can assume that the students have
adequate skills to learn and adapt to the technology during
mandated online learning.

A similar situation occurred with the fourth hypothesis. This
study failed to confirm the relationship between techno-
insecurity and the continuance intention of online learning.
This finding contradicts the previous study that revealed that
users felt threatened and feared being replaced by someone
with better technical skills and knowledge (Califf and Brooks,
2020; Tarafdar et al., 2007; Upadhyaya and Vrinda, 2021).
The logical explanation was reported by the students as research
participants. The students reported cooperating on utilizing
the online learning technology during online learning. Students
with better skills and knowledge will teach and explain how
to use the technology, such as learning management systems
(LMS) features. Therefore, we assume the students do not feel
threatened by other students with better technological skills.
Last, techno-uncertainty. The students sometimes reported
being confused by the rapid changes and upgrades of online
learning technology. For instance, at the beginning of mandated
online learning, around March 2020, the features of LMS were
quite simple. However, many features were added to LMS
a couple of months later. This situation forced the students to
keep learning about the new features constantly. Therefore,
we assume the students are concerned about quick changes
in online learning technology. This finding was in line with
the previous result that rapid technological changes create user
uncertainty and stress (Tarafdar et al., 2007; Upadhyaya and
Vrinda, 2021).

CONCLUSION AND IMPLICATION

Technostress has been a significant negative predictor of
continuance intention toward online learning. However,
only three of five technostress types fit the current finding
(techno-overload, techno-invasion, and techno-uncertainty).
The students experienced a congruous situation with three
technostress types that play as a trigger for technostress.
Meanwhile, the other types of technostress (techno-complexity
and techno-insecurity) were unfit for the situation reported by
students. The students have no problem with the complexity of
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online learning technology. In addition, the students also said
that they felt no worry about the difference in ability regarding
utilizing the online learning technology.

The current finding has theoretical and practical contributions.
First, we extend the knowledge of continuance intention
toward online learning from another perspective, PE fit
theory, rather than the popular model such as the technology
acceptance model (TAM), expectation confirmation model
(ECM), and information success model. In addition, this study
also enriches the understanding of continuance intention that
considers emotional factors as determinants, the technostress.
Second, this study also fills a gap about the continuance
intention and technostress topic, whereby the previous studies
were mostly conducted in developed countries. Compared to
the developed countries where online learning is more popular,
the current study revealed that the problem that arises from
mandated online learning in developing countries is the lack
of adaptation regarding the use of technology. Students
unfamiliar with online learning technology need time to
understand the technology. The situation forced the students
to spend much time mastering online learning technology.
Then, the students feel the online learning activities increase
the course’s workload, interfering with their personal lives and
forcing them to keep learning continuously due to the quick
changes in online learning technology. As a result, the situation
triggers technostress and reduces the continuance intention
toward online learning.

Third, this study extends the knowledge about technostress
and continuance intention from the student’s perspective.
The previous study revealed that techno-insecurity becomes
a problem from the teacher’s perspective. The teachers feel
threatened and fear being replaced by someone with better
skills and knowledge related to technology (Califf and
Brooks, 2020). But, from the student’s perspective, the peers
with better technological knowledge could be tutors rather
than competitors. In addition, from the teacher’s perspective,
techno-uncertainty is not a trigger of technostress because they
acclimated to the uncertain working environment (Califf and
Brooks, 2020). On the contrary, the rapid changes in online
learning technology (techno-uncertainty) for the students are
becoming a concern that leads to technostress.

Last, the current finding provides a basic understanding
for policymakers in developing countries to consider
another policy following the mandated online learning to
reduce the negative effect. The current study found that

mandated online learning raised unforeseen issues, such as
the technostress. Technostress will reduce the continuance
intention toward online learning. As highlighted by scholars,
online learning has many advantages (Cojocariu et al., 2014;
Dhawan, 2020; Singh and Thurman, 2019). Therefore, we
recommend that policymakers such as government and
university administrators take the policy to reduce the negative
effect of mandated online learning. The government should
provide adequate infrastructure to run online learning well.
The university should adjust the syllabus to reduce the course
workload; hence, the students have adequate time to complete
the academic work and not interfere with their personal
lives. In addition, the universities could provide a supporting
team, such as IT experts, to help the students face problems
during online learning. Furthermore, universities may conduct
a survey to identify high-risk students and give free counselling
to reduce the technostress.

In conclusion, the current study has revealed that technostress
reduces the continuance intention of online learning among
college students, especially in developing countries such as
Indonesia. This finding should concern the government and
university administrators because online learning has many
advantages. We should increase the continuance intention of
online learning among Indonesian college students to take
advantage of online learning. The closure of educational
institutions due to the covid-19 pandemic should become
the turning point to increasing online learning and making it
popular and familiar, especially in developing countries.

LIMITATION

The current study has several limitations. First, we are using
unbalanced gender participants. The current study was
dominated by females (72.53%) than males (27.47%) as
research participants. As highlighted by scholars, gender is
closely related to life and job satisfaction (Joshanloo and
Jovanovi¢, 2020; Jovanovié, 2017; Okpara et al., 2005).
As we know, the construct of satisfaction was closely related
to emotional factors such as stress. Second, the previous
studies also highlighted that mental illness symptoms (e.g.,
anxiety, stress, and depression) increased after college
entry (Andrews and Wilding, 2004), and the peak appeared
between 18 and 25 ages (Brown, 2016). Unfortunately,
the current study did not control the two variables (gender
and age). Therefore, we are concerned that gender and age
could interfere with the current result.

REFERENCES

Acharya, B., and Lee, J. (2018) ‘Users’ perspective on the adoption of
e-learning in developing countries: The case of Nepal with a conjoint-
based discrete choice approach’, Telematics and Informatics, Vol.
35,No. 6, pp. 1733—1743. https://doi.org/10.1016/j.tele.2018.05.002

Al Rawashdeh, A. Z., Mohammed, E. Y., Al Arab, A. R., Alara, M.,
Al-Rawashdeh, B., and Al-Rawashdeh, B. (2021) ‘Advantages
and Disadvantages of Using e-Learning in University Education:
Analyzing Students’ Perspectives’, Electronic Journal of e-Learning,
Vol. 19, No. 3, pp. 107-117. https://doi.org/10.34190/ejel.19.3.2168

ERIES Journal
volume 16 issue 3

Al-Samarraie, H., Teng, B. K., Alzahrani, A. 1., and Alalwan, N.
(2018) ‘E-learning continuance satisfaction in higher education:
a unified perspective from instructors and students’, Studies in
Higher Education, Vol. 43, No. 11, pp. 2003-2019. https://doi.or
2/10.1080/03075079.2017.1298088

Alsabawy, A. Y., Cater-Steel, A., and Soar, J. (2016) ‘Determinants
of perceived usefulness of e-learning systems’, Computers

in Human Behavior, Vol. 64, No., pp. 843-858. https://doi.
org/10.1016/j.chb.2016.07.065

Electronic ISSN

Printed ISSN I 227
1803-1617

2336-2375


https://doi.org/10.1016/j.tele.2018.05.002 
https://doi.org/10.34190/ejel.19.3.216
https://doi.org/10.1080/03075079.2017.1298088
https://doi.org/10.1080/03075079.2017.1298088
https://doi.org/10.1016/j.chb.2016.07.065
https://doi.org/10.1016/j.chb.2016.07.065

Amoroso, D. L., and Chen, Y. (2017) ‘Constructs Affecting
Continuance intention in consumers with mobile financial apps
: a dual factor approach’, Journal of Information Technology
Management, Vol. 28, No. 3, pp. 1-24.

Andrews, B., and Wilding, J. M. (2004) ‘The relation of depression
and anxiety to life-stress and achievement in students’, British
Journal of Psychology, Vol. 95, No. 4, pp. 509-521. https://doi.
org/10.1348/0007126042369802

Anggraeni, D. M., and Sole, F. B. (2018) ‘E-Learning Moodle, Media
Pembelajaran Fisika Abad 21°, Jurnal Penelitian dan Pengkajian
Ilmu Pendidikan: e-Saintika, Vol. 1, No. 2, pp. 57. https://doi.
org/10.36312/e-saintika.v1i2.101

Ashrafi, A., Zareravasan, A., Rabiee Savoji, S., and Amani, M. (2022)
‘Exploring factors influencing students’ continuance intention
to use the learning management system (LMS): a multi-
perspective framework’, Interactive Learning Environments,
Vol. 30, No. 8, pp. 1475-1497. https://doi.org/10.1080/10494
820.2020.1734028

Bhattacherjee, A. (2001) ‘Understanding Information Systems
Continuance: An Expectation-Confirmation Model’,
MIS Quarterly, Vol. 25, No. 3, pp. 351-370. https://doi.
0rg/10.2307/3250921

Boateng, R., Mbrokoh Alfred, S., Boateng, L., Senyo Prince, K., and
Ansong, E. (2016) ‘Determinants of e-learning adoption among
students of developing countries’, The International Journal of
Information and Learning Technology, Vol. 33, No. 4, pp. 248—
262. https://doi.org/10.1108/1JILT-02-2016-0008

Brown, P. (2016) The invisible problem? Improving students’ mental
health, Banbury Road: Higher Education Policy Institute.

Califf, C. B., and Brooks, S. (2020) ‘An empirical study of techno-
stressors, literacy facilitation, burnout, and turnover intention
as experienced by K-12 teachers’, Computers & Education, Vol.
157, 103971. https://doi.org/10.1016/j.compedu.2020.103971

Chaeruman, U. A. (2018) ‘Encouraging E-Learning Implementation’,
Jurnal Teknodik, Vol. 12, No. 1, pp. 25-31. https://doi.
org/10.32550/teknodik.v12i1.417

Cheng, Y.-M. (2014) ‘Extending the expectation-confirmation
model with quality and flow to explore nurses’ continued
blended e-learning intention’, Information Technology &
People, Vol. 27, No. 3, pp. 230-258. https://doi.org/10.1108/
ITP-01-2013-0024

Chou, H.-L., and Chou, C. (2021) ‘A multigroup analysis of factors
underlying teachers’ technostress and their continuance intention
toward online teaching’, Computers & Education, Vol. 175,
104335, https://doi.org/10.1016/j.compedu.2021.104335

Chow, W. S., and Shi, S. (2014) ‘Investigating Students’ Satisfaction
and Continuance Intention toward E-learning: An Extension of
the Expectation — Confirmation Model’, Procedia - Social and
Behavioral Sciences, Vol. 141, No., pp. 1145-1149. https://doi.
org/10.1016/1.sbspro.2014.05.193

Cohen, J. (1988) Statistical Power Analysis for the Behavioral
Sciences, 2nd edition, New York: Routledge.

Cojocariu, V.-M., Lazar, 1., Nedeff, V., and Lazar, G. (2014) ‘SWOT
Anlysis of E-learning Educational Services from the Perspective
of their Beneficiaries’, Procedia - Social and Behavioral
Sciences, Vol. 116, pp. 1999-2003. https://doi.org/10.1016/].
sbspro.2014.01.510

Dhawan, S. (2020) ‘Online Learning: A Panacea in the
Time of COVID-19 Crisis’, Journal of Educational
Technology Systems, Vol. 49, No. 1, pp. 5-22. https://doi.
org/10.1177/0047239520934018

228' Printed ISSN  Electronic ISSN
2336-2375 1803-1617

Fawaz, M., and Samaha, A. (2021) ‘E-learning: Depression,
anxiety, and stress symptomatology among Lebanese
university students during COVID-19 quarantine’, Nursing
Forum, Vol. 56, No. 1, pp. 52-57. https://doi.org/10.1111/
nuf.12521

Fornell, C., and Larcker, D. F. (1981) ‘Structural Equation
Models with Unobservable Variables and Measurement
Error: Algebra and Statistics’, Journal of Marketing
Research, Vol. 18, No. 3, pp. 382-388._ https://doi.
org/10.2307/3150980

Franque, F. B., Oliveira, T., and Tam, C. (2021) ‘Understanding the
factors of mobile payment continuance intention: empirical
test in an African context’, Heliyon, Vol. 7, No. 8, E07807.
https://doi.org/10.1016/j.heliyon.2021.e07807

Hair, J. F., Hult, G. T. M., Ringle, C. M., and Sarstedt, M. (2017). 4
primer on partial least squares structural equation modeling
(PLS-SEM), 2nd edition, Thousand Oaks: Sage.

Hair, J. F., Sarstedt, M., Hopkins, L., and G. Kuppelwieser, V.
(2014) ‘Partial least squares structural equation modeling
(PLS-SEM)’, European Business Review, Vol. 26, No. 2, pp.
106—121. https://doi.org/10.1108/EBR-10-2013-0128

Han, M., Wu, J., Wang, Y., and Hong, M. (2018) ‘A Model and
Empirical Study on the User’s Continuance Intention in Online
China Brand Communities Based on Customer-Perceived
Benefits’, Journal of Open Innovation: Technology, Market,
and Complexity, Vol. 4, No. 4, 46. https://doi.org/doi:10.3390/
joitmc4040046

Handarini, O. 1., and Wulandari, S. S. (2020) ‘Pembelajaran
Daring Sebagai Upaya Study From Home (SFH) Selama
Pandemi Covid 19°, JPAP (Jurnal Pendidikan Administrasi
Perkantoran), Vol. 8, No. 3, pp. 496-503. https://doi.
org/10.26740/jpap.v8n3.p496-503

Jena, R. K. (2015) ‘Technostress in ICT enabled collaborative
learning environment: An empirical study among Indian
academician’, Computers in Human Behavior, Vol. 51, pp.
1116-1123. https://doi.org/10.1016/j.chb.2015.03.020

Jia, Q., Guo, Y., and Barnes, S. J. (2017) ‘Enterprise 2.0 post-
adoption: Extending the information system continuance
model based on the technology-Organization-environment
framework’, Computers in Human Behavior, Vol. 67, pp. 95—
105. https://doi.org/10.1016/j.chb.2016.10.022

Johari, J., Yean Tan, F., and Tjik Zulkarnain, Z.1. (2018) ‘Autonomy,
workload, work-life balance and job performance among
teachers’, International Journal of Educational Management,
Vol. 32, No. 1, pp. 107-120. https://doi.org/10.1108/IJEM-10-
2016-0226

Joo, Y. J., Lim, K. Y., and Kim, N. H. (2016) ‘The effects of
secondary teachers’ technostress on the intention to use
technology in South Korea’, Computers & Education,
Vol. 95, pp. 114-122.  https://doi.org/10.1016/].
compedu.2015.12.004

Joshanloo, M., and Jovanovi¢, V. (2020) ‘The relationship between
gender and life satisfaction: analysis across demographic
groups and global regions’, Archives of Womens Mental
Health, Vol. 23, No. 3, pp. 331-338. https://doi.org/10.1007/
s00737-019-00998-w

Jovanovi¢, V. (2017) ‘Measurement Invariance of the Serbian
Version of the Satisfaction With Life Scale Across Age, Gender,
and Time’, European Journal of Psychological Assessment,
Vol. 35, No. 4, pp. 555-563. https://doi.org/10.1027/1015-
5759/2000410

ERIES Journal
volume 16 issue 3

Karana, K. P. (2020) The survey during learning from home policy
among the students in Indonesia, [Online], Available: https://
www.unicef.org/indonesia/id/press-releases/indonesia-
survei-terbaru-menunjukkan-bagaimana-siswa-belajar-dari-
rumah [27 Dec 2021].

Kaunang, S. T. G., and Usagawa, T. (2017) ‘A New Approach
for Delivering e-Learning Complex Courses in Indonesia’,
International  Journal of e-Education, e-Business,
e-Management e-Learning, Vol. 7, No. 2, pp. 132-145.
https://doi.org/10.17706/1JEEEE.2017.7.2.132-145

Kemenpppa. (2020) Hearing Indonesian children’s voices
about covid-19 through the AADC-19 survey, [Online],
Available:  https://www.kemenpppa.go.id/index.php/page/
read/29/2638/mendengar-suara-anak-indonesia-tentang-
covid-19-melalui-survei-aadc-19 [27 Dec 2021].

Kim, H.-W., Chan, H. C., and Chan, Y. P. (2007) ‘A balanced
thinking—feelings model of information  systems
continuance’, International Journal of Human-Computer
Studies,Vol. 65,No. 6, pp.511-525. https://doi.org/10.1016/j.

ijhcs.2006.11.009
Kuntoro, R. D., and Al-Hawamdeh, S. (2003) ‘E-Learning in
Higher Educational Institutions in Indonesia’, Journal of

Information & Knowledge Management, Vol. 2, No. 4, pp.
361-374. https://doi.org/10.1142/S0219649203000553

Lee, M.-C. (2010) ‘Explaining and predicting users’ continuance
intention toward e-learning: An extension of the
expectation—confirmation model’, Computers & Education,
Vol. 54, No. 2, pp. 506-516. https://doi.org/10.1016/].
compedu.2009.09.002

Lestariyanti, E. (2020) ‘Mini-Review Pembelajaran Daring
Selama Pandemi Covid-19: Keuntungan dan Tantangan’,
Jurnal Prakarsa Paedagogia, Vol. 3, No. 1, pp. 89-96.
https://doi.org/10.24176/jpp.v3il.4989

Li, L., and Wang, X. (2021) ‘Technostress inhibitors and creators
and their impacts on university teachers’ work performance
in higher education’, Cognition, Technology & Work, Vol.
23, No. 2, pp. 315-330. https://doi.org/10.1007/s10111-020-
00625-0

Limayem, M., and Cheung, C. M. K. (2011) ‘Predicting the
continued use of Internet-based learning technologies:
the role of habit’, Behaviour & Information Technology,
Vol. 30, No. 1, pp. 91-99. https://doi.org/10.1080/014492
9X.2010.490956

Mheidly, N., Fares, M. Y., and Fares, J. (2020) ‘Coping With
Stress and Burnout Associated With Telecommunication and
Online Learning [Review]‘, Frontiers in Public Health, Vol.
8, 574969. https://doi.org/10.3389/fpubh.2020.574969

Okpara, J. O., Squillace, M., and Erondu, E. A. (2005) ‘Gender
differences and job satisfaction: a study of university
teachers in the United States’, Women in Management
Review, Vol. 20, No. 3, pp. 177-190. https://doi.
org/10.1108/09649420510591852

Ong, C.-S., and Lin, M. Y.-C. (2016) ‘Is being satisfied enough?
Well-being and IT post-adoption behavior: An empirical study
of Facebook’, Information Development, Vol. 32, No. 4, pp.
1042-1054. https://doi.org/10.1177/0266666915587032

Ozgiir, H. (2020) ‘Relationships between teachers’ technostress,
technological pedagogical content knowledge (TPACK),
school support and demographic variables: A structural
equation modeling’, Computers in Human Behavior, Vol.
112, 106468. https://doi.org/10.1016/j.chb.2020.106468

ERIES Journal
volume 16 issue 3

Panisoara, 1. O., Lazar, 1., Panisoara, G., Chirca, R., and Ursu, A. S.
(2020) ‘Motivation and Continuance Intention towards Online
Instruction among Teachers during the COVID-19 Pandemic:
The Mediating Effect of Burnout and Technostress’, International
Journal of Environmental Research and Public Health, Vol. 17,
No. 21, 8002. https://doi.org/10.3390/ijerph17218002

Pasca, R. (2014) ‘Person-Environment Fit Theory’, in Michalos
A. C. (ed.), Encyclopedia of Quality of Life and Well-Being
Research, pp. 4776-4778, Dordrecht: Springer. https:/doi.
0rg/10.1007/978-94-007-0753-5_2155

Penado Abilleira, M., Rodicio-Garcia, M.-L., Rios-de Deus, M. P.,
and Mosquera-Gonzalez, M. J. (2021) ‘Technostress in Spanish
University Teachers During the COVID-19 Pandemic [Original
Research]’, Frontiers in Psychology, Vol. 12, 617650. https://doi.
org/10.3389/fpsyg.2021.617650

Pratama, H. F. A., and Arief, S. (2019) ‘Pengaruh pemanfaatan
e-learning, lingkungan teman sebaya, dan motivasi belajar
terhadap prestasi belajar’, J-PIPS (Jurnal Pendidikan Illmu
Pengetahuan Sosial), Vol. 6, No. 1, pp. 1-12. https:/doi.
org/10.18860/jpips.v6il.7811

Qi, C. (2019) ‘A double-edged sword? Exploring the impact of
students’ academic usage of mobile devices on technostress and
academic performance’, Behaviour & Information Technology,
Vol. 38, No. 12, pp. 1337-1354. https://doi.org/10.1080/014492
9X.2019.1585476

Rafsanjani, M. A., Pamungkas, H. P., Laily, N., and Prabowo, A.
E. (2022) ‘Online Learning During the Covid-19 Pandemic:
Readiness and Satisfaction among Indonesian Students’, Center
for Educational Policy Studies Journal, Vol. 12, No. 3, pp. 149—
165. https://doi.org/10.26529/cepsj.1113

Rafsanjani, M. A., Wijaya, P. A., Baskara, A., and Wahyudi, H. D.
(2023) ‘Mental health and learning achievement during the
COVID-19 outbreak: A lesson from online learning among
Indonesian college students’, Obrazovanie i Nauka, Vol. 25, No.
3, pp. 155-173. https://doi.org/10.17853/1994-5639-2023-3-
155-173

Ragu-Nathan, T. S., Tarafdar, M., Ragu-Nathan, B. S., and Tu, Q.
(2008) ‘The Consequences of Technostress for End Users
in Organizations: Conceptual Development and Empirical
Validation’, Information Systems Research, Vol. 19, No. 4, pp.
417-433. https://doi.org/10.1287/isre.1070.0165

Rahman, M. N. A. R., Zamri, S. N. A. S., and Leong , K.
E. (2017) ‘A Meta-Analysis Study of Satisfaction and
Continuance Intention to Use Educational Technology’,
International Journal of Academic Research in Business and
Social Sciences, Vol. 7, No. 4, pp. 1059-1072. https://doi.
org/10.6007/1IJARBSS/v7-i4/2915

Salo, M., Pirkkalainen, H., and Koskelainen, T. (2019) ‘Technostress
and social networking services: Explaining users’ concentration,
sleep, identity, and social relation problems’, Information Systems
Journal, Vol. 29, No. 2, pp. 408-435. https://doi.org/10.1111/
isj.12213

Singh, V., and Thurman, A. (2019) ‘How Many Ways Can We Define
Online Learning? A Systematic Literature Review of Definitions
of Online Learning (1988-2018)’, American Journal of Distance
Education, Vol. 33, No. 4, pp. 289-306. https://doi.org/10.1080/
08923647.2019.1663082

Sokal, L., Trudel, L. E., and Babb, J. (2020) ‘Canadian teachers’
attitudes toward change, efficacy, and burnout during the
COVID-19 pandemic’, International Journal of Educational
Research Open, Vol. 1, 100016. https://doi.org/10.1016/].

ijedro.2020.100016

Electronic ISSN

Printed ISSN I 229
1803-1617

2336-2375


https://doi.org/10.1348/0007126042369802
https://doi.org/10.1348/0007126042369802
https://doi.org/10.36312/e-saintika.v1i2.101
https://doi.org/10.36312/e-saintika.v1i2.101
https://doi.org/10.1080/10494820.2020.1734028
https://doi.org/10.1080/10494820.2020.1734028
https://doi.org/10.2307/3250921
https://doi.org/10.2307/3250921
https://doi.org/10.1108/IJILT-02-2016-0008
https://doi.org/10.1016/j.compedu.2020.103971
https://doi.org/10.1108/ITP-01-2013-0024
https://doi.org/10.1108/ITP-01-2013-0024
https://doi.org/10.1016/j.compedu.2021.104335
https://doi.org/10.1016/j.sbspro.2014.05.193
https://doi.org/10.1016/j.sbspro.2014.05.193
https://doi.org/10.1016/j.sbspro.2014.01.510
https://doi.org/10.1016/j.sbspro.2014.01.510
https://doi.org/10.1177/0047239520934018  
https://doi.org/10.1177/0047239520934018  
https://doi.org/10.1111/nuf.12521
https://doi.org/10.1111/nuf.12521
 https://doi.org/10.2307/3150980
 https://doi.org/10.2307/3150980
https://doi.org/10.1016/j.heliyon.2021.e07807
https://doi.org/10.1108/EBR-10-2013-0128
https://doi.org/doi:10.3390/joitmc4040046
https://doi.org/doi:10.3390/joitmc4040046
https://doi.org/10.26740/jpap.v8n3.p496-503
https://doi.org/10.26740/jpap.v8n3.p496-503
https://doi.org/10.1016/j.chb.2015.03.020
https://doi.org/10.1016/j.chb.2016.10.022
https://doi.org/10.1108/IJEM-10-2016-0226
https://doi.org/10.1108/IJEM-10-2016-0226
https://doi.org/10.1016/j.compedu.2015.12.004
https://doi.org/10.1016/j.compedu.2015.12.004
https://doi.org/10.1007/s00737-019-00998-w
https://doi.org/10.1007/s00737-019-00998-w
https://doi.org/10.1027/1015-5759/a000410
https://doi.org/10.1027/1015-5759/a000410
https://www.unicef.org/indonesia/id/press-releases/indonesia-survei-terbaru-menunjukkan-bagaimana-si
https://www.unicef.org/indonesia/id/press-releases/indonesia-survei-terbaru-menunjukkan-bagaimana-si
https://www.unicef.org/indonesia/id/press-releases/indonesia-survei-terbaru-menunjukkan-bagaimana-si
https://www.unicef.org/indonesia/id/press-releases/indonesia-survei-terbaru-menunjukkan-bagaimana-si
https://doi.org/10.17706/IJEEEE.2017.7.2.132-145
https://www.kemenpppa.go.id/index.php/page/read/29/2638/mendengar-suara-anak-indonesia-tentang-covid
https://www.kemenpppa.go.id/index.php/page/read/29/2638/mendengar-suara-anak-indonesia-tentang-covid
https://www.kemenpppa.go.id/index.php/page/read/29/2638/mendengar-suara-anak-indonesia-tentang-covid
https://doi.org/10.1016/j.ijhcs.2006.11.009
https://doi.org/10.1016/j.ijhcs.2006.11.009
https://doi.org/10.1142/S0219649203000553
https://doi.org/10.1016/j.compedu.2009.09.002
https://doi.org/10.1016/j.compedu.2009.09.002
https://doi.org/10.24176/jpp.v3i1.4989
https://doi.org/10.1007/s10111-020-00625-0
https://doi.org/10.1007/s10111-020-00625-0
https://doi.org/10.1080/0144929X.2010.490956
https://doi.org/10.1080/0144929X.2010.490956
https://doi.org/10.3389/fpubh.2020.574969
https://doi.org/10.1108/09649420510591852
https://doi.org/10.1108/09649420510591852
https://doi.org/10.1177/0266666915587032
https://doi.org/10.1016/j.chb.2020.106468
https://doi.org/10.3390/ijerph17218002
https://doi.org/10.1007/978-94-007-0753-5_2155
https://doi.org/10.1007/978-94-007-0753-5_2155
 https://doi.org/10.3389/fpsyg.2021.617650
 https://doi.org/10.3389/fpsyg.2021.617650
https://doi.org/10.18860/jpips.v6i1.7811
https://doi.org/10.18860/jpips.v6i1.7811
https://doi.org/10.1080/0144929X.2019.1585476
https://doi.org/10.1080/0144929X.2019.1585476
https://doi.org/10.26529/cepsj.1113
https://doi.org/10.17853/1994-5639-2023-3-155-173
https://doi.org/10.17853/1994-5639-2023-3-155-173
https://doi.org/10.1287/isre.1070.0165
https://doi.org/10.6007/IJARBSS/v7-i4/2915
https://doi.org/10.6007/IJARBSS/v7-i4/2915
https://doi.org/10.1111/isj.12213
https://doi.org/10.1111/isj.12213
https://doi.org/10.1080/08923647.2019.1663082
https://doi.org/10.1080/08923647.2019.1663082
https://doi.org/10.1016/j.ijedro.2020.100016
https://doi.org/10.1016/j.ijedro.2020.100016

Tagoe, M. (2012) ‘Students’ perceptions on incorporating elearning
into teaching and learning at the University of Ghana’,
International Journal of Education and Development using
Information and Communication Technology (IJEDICT), Vol. 8,
No. 1, pp. 91-103.

Tarafdar, M., Tu, Q., Ragu-Nathan, B. S., and Ragu-Nathan, T.
S. (2007) ‘The Impact of Technostress on Role Stress and
Productivity’, Journal of Management Information Systems,
Vol. 24, No. 1, pp. 301-328. https://doi.org/10.2753/MIS0742-
1222240109

Tarafdar, M., Tu, Q., and Ragu-Nathan, T. S. (2010) ‘Impact of
Technostress on End-User Satisfaction and Performance’,
Journal of Management Information Systems, Vol. 27, No. 3, pp.
303-334. https://doi.org/10.2753/M1S0742-1222270311

Thepwongsa, 1., Sripa, P., Muthukumar, R., Jenwitheesuk,
K., Virasiri, S., and Nonjui, P. (2021) ‘The effects of a
newly established online learning management system: the
perspectives of Thai medical students in a public medical
school’, Heliyon, Vol. 7, No. 10, E08182. https://doi.
org/10.1016/j.heliyon.2021.e08182

Electronic ISSN
1803-1617

Printed ISSN

230
I 2336-2375

Truzoli, R., Pirola, V., and Conte, S. (2021) ‘The impact of risk and
protective factors on online teaching experience in high school
Italian teachers during the COVID-19 pandemic’, Journal of
Computer Assisted Learning, Vol. 37, No. 4, pp. 940-952. https://
doi.org/10.1111/jcal.12533

Unicef. (2020) Plans for back to school during Covid-19, [Online],
Available: https://indonesia.ureport.in/opinion/4283/ [14 Jan 2022].

Upadhyaya, P., and Vrinda. (2021) ‘Impact of technostress on
academic productivity of university students’, Education and
Information Technologies, Vol. 26, No. 2, pp. 1647-1664. https://
doi.org/10.1007/s10639-020-10319-9

Wang, L.-Y.-K., Lew, S.-L., Lau, S.-H., and Leow, M.-C. (2019)
‘Usability factors predicting continuance of intention to use
cloud e-learning application’, Heliyon, Vol. 5, No. 6, E01788.
https://doi.org/10.1016/j.heliyon.2019.e01788

Wang, X., and Li, B. (2019) ‘Technostress Among University
Teachers in Higher Education: A Study Using Multidimensional
Person-Environment Misfit Theory [Original Research]’,
Frontiers in Psychology, Vol. 10, 1791. https://doi.org/10.3389/

fpsyg.2019.01791

ERIES Journal
volume 16 issue 3


https://doi.org/10.2753/MIS0742-1222240109
https://doi.org/10.2753/MIS0742-1222240109
https://doi.org/10.2753/MIS0742-1222270311
https://doi.org/10.1016/j.heliyon.2021.e08182
https://doi.org/10.1016/j.heliyon.2021.e08182
https://doi.org/10.1111/jcal.12533
https://doi.org/10.1111/jcal.12533
https://indonesia.ureport.in/opinion/4283/
https://doi.org/10.1007/s10639-020-10319-9
https://doi.org/10.1007/s10639-020-10319-9
https://doi.org/10.1016/j.heliyon.2019.e01788
https://doi.org/10.3389/fpsyg.2019.01791
https://doi.org/10.3389/fpsyg.2019.01791

THE COMPLEX EVALUATION

OF THE IMPACT OF COVID-19
PANDEMIC AT UNIVERSITIES: A SOFT
COMPUTING APPROACH

ABSTRACT

The COVID-19 pandemic impacted the educational process since the teaching process has
been forced to go online in many countries. This enforced change revealed the weaknesses
and strengths of the national educational systems and particular institutions. This article aims
to analyse the impact of COVID-19 at selected European universities and assess the satisfaction
of students, teachers, IT staff and management. This study is unique for its systematicity and
complexity — it aggregates the opinions of all interested groups of stakeholders, distinguishes
several time periods (before, during and after the pandemic), and allows the respondents
to express hesitance in their evaluation. The evaluation model uses fuzzy sets to capture
the uncertainty and to aggregate the opinions of different stakeholder groups. The empirical
results show that most of the satisfaction development is the same or similar for all institutions
examined. Then, the pandemic strongly influenced the satisfaction of all stakeholder groups
at the universities examined. This impact was mostly negative, however, several lessons learnt
have been revealed. Therefore, it was shown that it is highly beneficial to include these aspects
to obtain a reliable picture of overall satisfaction.
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A complex model is established that covers all important stakeholder groups at various time stages with respect to the

COVID-19 pandemic.

The possibility of expressing hesitance in answers is considered.
The forced switch to the online environment caused a substantial decrease in satisfaction for most stakeholder groups at
all involved in terms of almost all factors.
At all involved universities, overall satisfaction improved at the end of the pandemic, however, the final level differs with
the countries.
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INTRODUCTION

The COVID-19 pandemic and the related measures applied by
national governments have forced many schools all around
the world to switch to online teaching mode instead of the regular
on-site regime (Marinoni et al., 2020; UNESCO, 2020). For many
of them, it was an absolutely first experience with distant learning,
which came unexpectedly. For many universities, it cannot be
considered a full-featured online teaching but a crisis teaching.
Diverse stakeholders groups were affected differently and usually
had different expectations, satisfactions and complaints. These
valuable, often hardy to exactly explain, experience should be
collected, processed, and explained. Various surveys have been
conducted among universities worldwide from different aspects:
from general aspects (see, e.g., Duraku and Hoxha, 2021);
from psychological aspects (see, e.g., Akour et al., 2020; Sitko-
Dominik, 2021; Kim et al., 2021), motivation (Altbach and de
Wit, 2020), technical aspects (Van der Graaf et al., 2021). More
details are in Section 2. Many studies do not focus on a particular
consequence of distance learning, but rather an evaluation of its
quality and satisfaction of the stakeholders. The conclusions of
these studies often differ substantially. But to our best knowledge,
not a single survey has considered the hesitance of respondents
caused by various factors. Collecting, processing and interpreting
results in this environment is a demanding task. In addition, various
stakeholder groups differ in the number of people and the relevant
questions. In this environment, questionnaires should be tailored
to each group. To solve this task, we adopted concepts from fuzzy
sets and fuzzy logic in general (e.g., Galindo, 2008; Kacprzyk and
Zadrozny, 2009), the theory of aggregation functions (summarized
in, e.g., Grabisch et al., 2009; Grabisch, 2003), and the method
for flexible data collection (including hesitance) and evaluation of
answers proposed in Zapletal et al. (2023).

This article explores the experience and satisfaction with distance
learning during the COVID-19 pandemic compared to before and
after the pandemic situation (or at least when restrictions were
relaxed) at selected European universities. The idea was to ask
influenced stakeholder groups at universities about their opinions
on the past development of working in an online regime, as well
as its current state. This will help to reach three following aims:

*  Describe the situation from the perspective of diverse
interested groups (students, teachers, management,
students’ affairs departments, IT staff) at universities.
Knowledge of differences between the institutions
(cultural, social, technical) and between attitudes
of different groups can be the source for further
improvement and harmonisation of the systems.

* Understand the developments in the time from
the beginning of the pandemic, during the pandemic, and
after releasing restrictions. Knowledge of the adaptation
of different stakeholders groups in four countries can be
compared with the other works and a source for various
sociological research.

*  Explore the impact of hesitance on answers, i.e., whether
respondents have clear opinion, or rather use this option
to declare their hesitance. The recorded hesitance can
also be a source for further research related to areas of
a higher hesitance and the development of hesitance in
time.
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The analysis done in this paper is based on the survey performed
at four European universities (Technical University of Ostrava,
Czech Republic; Technical University of Kosice, Slovakia;
University of Economics Katowice, Poland; University of
Santarem, Portugal) in 2021 within the project DANTE -
Digital Area for Networking Teachers and Educators no.
2020-1-CZ01-KA226-HE-094368. The first three countries
have similar higher education systems, are culturally and
geographically close to each other, and were affected by
the covid pandemic at the same time, and universities were
pushed to the transition to online under similar conditions
with little experience in distance education. Meanwhile, the
Portuguese university exists in a different environment and has
long experience in distance education as it provides educational
activities in multiple countries on different continents.

The rest of this paper is organised as follows. First, the state-
of-the-art analysis is introduced in Sec. 2. This analysis is
focused on (a) mapping the satisfaction with blended learning
at universities and (b) requirements relevant to collecting and
processing uncertain answers and interpreting the results. This
analysis gave space for adopting the methodology which is
introduced in Sec. 3. Sec. 4 is devoted to the data collection.
Namely, the questionnaire designed within the project and the
survey realisation are presented there. The core section of this
report is Sec. 5, since the results are introduced and thoroughly
discussed there. The article ends with the concluding messages
in Sec. 6.

STATE-OF-THE-ART ANALYSIS RELATED TO
DISTANCE LEARNING AND SURVEYS

This section introduces existing studies and approaches of
distance learning evaluation and requirements for covering
hesitance of answers as well as the relevant concepts required
for the survey among the participating universities.

Evaluation of blended and distance learning

A sudden switch to lockdown during the COVID-19 pandemic
forced teachers and students into online teaching and learning.
The UNESCO study (2020) claims that the nationwide closures
affected more than 91% of the world student population.
This unprecedent change brought many troubles as well as
opportunities. It is natural that immediately after this enforced
change occurred, a large wave of research was focused on
distance learning and the recognised issues. Most of the
studies performed are supported by surveys among students,
teachers, or even parents; see Duraku and Hoxha (2021).
The studies differ in the geo ical location where the survey was
conducted and in the levels of education. It should be noted
that the COVID-19 lockdown affected the people surveyed not
only by closing schools, but also in other areas of their lives.
Therefore, it should be taken into account that if the online
regime is applied during the “regular” (meant non-pandemic)
period, the evaluation of distance learning could be different.

The lack of direct social contacts, the necessity to adopt new
skills in a short time, and crucial changes in time management
are the most frequently mentioned reasons in the literature. The
study presented by Akour et al. (2020) confirmed the negative
psychological impact of distance teaching during the COVID-19
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pandemic (the study has been implemented in Jordan). Hoofman
and Secord (2021) showed that the necessary rapid adaptation
of both students and teachers was uneasy and had some
negative impacts. They also confirmed the negative impact of
the situation on students’ mental health. The analysis was more
focused on high schools, thus, many evaluation criteria are not
applicable in our study. However, an interesting conclusion is
that computational knowledge suffered more during lockdown
than the knowledge of language, arts, etc. Duraku and Hoxha
(2021) explored the possible negative impacts of the sudden
change in the teaching regime on teachers’ mental health. They
showed that forced distance learning during the COVID-19
pandemic has a significant impact on the deterioration of mental
health and even behavioural changes for children. Jakubowski
and Sitko-Dominik (2021) focused purely on teachers’ mental
health during the pandemic in Poland because they felt under
high pressure, especially during the first part of the lockdown.
The study confirmed that the pandemic and related online
teaching caused a blurring of the frontiers between teachers’
professional and private lives. Kim et al. (2021) also explored
the impact of closing and reopening schools on teachers’
satisfaction and well-being. A group of 24 teachers from UK
basic and secondary schools was surveyed and the results
showed that the school governments should support teachers to
feel autonomous, competent, and connected with colleagues.
Next, Goudeau et al. (2021) explored that distance learning
during the lockdown will probably increase the social class
gaps in society. Mishra et al. (2020) concluded that it is
necessary to develop multimodal approaches to achieve course
content objectives for a better learning outcome to deal with
the complexity of online education and emphasised the role
of high-quality technical equipment. It is worth highlighting
that the study by Mishra et al. (2020) has been applied in India
where the conditions are hardly comparable to those of Central
and Western Europe. Despite that, many criteria for assessment
in India are the same as in the European environment.
Duraku and Hoxha (2021) showed the crucial role of good
communication among teachers, students, and parents.
Furthermore, the satisfaction of the students and teachers
is highly dependent (one cannot expect a highly satisfied
student if teachers feel frustrated and vice versa), thus they
propose that teachers should feel involved and motivated for
changes. Van der Graaf et al. (2021) emphasized the necessity
of improving the technological support by both hardware and
software to provide efficient distance learning. According
to Shim and Lee (2020), students and academics argue that
distance learning is “inferior” and not of the same quality as
face-to-face lessons. Means and Neisler (2020) presented the
study that showed that satisfaction and motivation decreased
substantially during the pandemic (more than 50% of US
students felt dissatisfaction after going online). Altbach and
de Wit (2020) saw the main challenge of distance learning
during the pandemic in keeping the motivation of students to
work hard enough even without face-to-face contact.

On the other hand, there are also studies that reveal the positive
impact of distance learning during the pandemic. Almendingen
et al. (2021) surveyed Norwegian university students. Their
results showed that students got used to distance learning quite
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quickly (a significant improvement was apparent in a couple
of months) because of the high-quality support from online
teaching materials and frequent communication with teachers
by software. However, students suffered from a lack of social
contact during the lockdown. Khalil et al. (2020) performed
a qualitative study among medical students in Saudi Arabia.
This study came with interesting results that the online
modality was well received by students and their performance
improved during distance learning.

Some studies also looked into the future and asked questions
like “what online tools should also be preserved for times after
the pandemic”. It would be too simplifying to claim that if
students and teachers felt highly satisfied with distance learning
during COVID-19, then this way of learning should also be
used also in the future (and vice versa). UNESCO (2020) claims
that despite all troubles caused by a sudden switch to the online
environment, the situation in the last two years provided an
unprecedented opportunity to increase the resilience of
national education systems and transform them into equitable
and inclusive systems. Rapanta et al. (2020) claim that online
teaching is an essential part of the professional preparedness of
universities anywhere in the world nowadays. ..

The enthusiasm for maintaining at least some elements of
distance learning in the future is also shared with some studies
built on surveys. Pokhrel and Chhetri (2021) conducted
a survey among teachers and students at different levels of
education in Bhutan. The authors found that both students
and teachers should be focused on use of different online
educational tools and after the normal classes resume, they
should be encouraged to continue using them. In the study by
Khalil et al. (2020), medical university students in Saudi Arabia
would mostly prefer online learning also for the future despite
they confessed that they had to deal with several challenges
during the lockdown period like technical troubles, troubles
during exams, etc.

The studies mentioned above helped us to choose the set of
evaluation criteria for our complex model (distinguishing
didactical, technical, and social factors seems to be reasonable).
The factors must be adapted to the fact that our survey has
been done in universities in Western and central Europe.
We considered different groups of stakeholders. Teachers and
students are straightforward, considering our aim, but we want
to make our model more complex. We also asked the other
members of staff at universities: IT staff (they play a crucial
role during the online regime, like technical support), members
of the study affairs department, and university management.
Duraku and Hoxha (2021) claim that communication among all
these stakeholder groups is even more vital during the distance
mode than in the face-to-face mode.

Satisfaction with a school in general is a qualitative measure
highly influenced by emotions and hesitance in expressing
them. Therefore, it is highly reasonable to allow interviewees
to reveal their feelings as accurately as possible by including
the uncertainty in answers (classical linguistic evaluation
scales such as the Likert scale covering only answers from
absolutely yes to absolutely no are not sufficient; see Zapletal
et al. (2023)). To the authors’ best knowledge, no such study
has been published so far (at least for the COVID-19 period).
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Another contribution of the study should lie in the aggregation
of partial satisfaction of individuals through all considered
criteria and for all members of each stakeholder group
together. The complexity of the proposed model should help
to understand the distance learning process in a more systemic
way than in past studies.

The needs and requirements for flexibility in the
survey and evaluation of answers

Valuable information can be obtained by collecting and
analysing opinions from diverse stakeholder or respondent
groups, which usually have different backgrounds and are
variously affected by the topics under survey (Albert and
Tullis, 2013).

The following requirements should be considered:

*  Stakeholder groups naturally have different levels
of expertise and skills, as well as they differ in
preferences and goals (teachers, students, technical staff,
etc.). Therefore, questionnaires should be tailored to each
group to improve their cooperation in surveys (Snijkers
et al., 2013; Torres van Grinsven, 2015). In addition, the
hesitation when providing categorical answers should
also be supported.

» Different sizes of these groups. It causes differences in
the number of questionnaires filled in by each group,
the different number of questions and their granularity and,
therefore, the need for a robust and flexible aggregation
(Rakovska and Hudec 2019; Svaa et al., 2021).

*  The evaluation should be performed at the individual
level, as well as at the level of the respondents’ groups
and among the groups considering the relevancies of
subsets of the groups related to the particular evaluation
(Zapletal et al., 2023).
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In our opinion, a survey which does not consider these
requirements could be considered simplified. Anyway, this
work considers the conducted survey in a complex way to
cover the hesitance and aggregation of answers influenced
by the hesitance. When hesitance should not be collected, the
adopted model does not change. It only uses precise (crisp)
values instead of fuzzy numbers and elastic quantifiers.

To achieve this, we adopted the fuzzy logic theory and
the theory of aggregation functions. The next section explains
the preliminaries of these theories and the method initially
proposed in Zapletal et al. (2023).

METHODOLOGY AND METHODS

Since the proposed methodology is based upon the uncertainty
expressed by hesitance and vague data, preliminaries of
the fuzzy sets are introduced in this section.

A fuzzy set 4 (a subset of universe X) is expressed by the
membership function x (x), which assigns the membership
degree a, o [0, 1], to each x X (Zadeh, 1965). The set
of x for which the assigned membership degree is equal to
1 is called the core of the fuzzy set (core(4)). The set of x for
which the assigned membership degree is positive is called
the support of the fuzzy set (supp(4)); see, e.g., Klir and Juan
(1995).

Two examples are fuzzy concept, in our case, positive opinion
and fuzzy number, in our case, the answer m with hesitation
are shown in Figure 1, where the dashed line stands for the
precise answer m and the crisp opinion positive. Triangular
fuzzy numbers are more suitable to express hesitance around
a particular answer. The modal point is only in this value,
while the level of hesitance is reflected in the skewness of the
support. In case of trapezoidal fuzzy set, an interval express
answer and, therefore, the hesitance is maximal in its vicinity.
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Figure 1: Fuzzy sets: a) triangular fuzzy number A(a, m, b) and fuzzy concept positive opinion (Zapletal et al., 2023)

In this work, the answers covering hesitance should be
aggregated. The extension principle of fuzzy numbers (Ramik
and Vlach, 2012; Zadeh, 1996) formalises the summarisation of
fuzzy sets and multiplication by a parameter. When piecewise
liner membership functions are used, then the extension
principle is straightforwardly simplified. Thus, the sum of two

fuzzy numbers and is expressed
as
’ (1
while multiplication by parameter is calculated as
2
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Note that the parameter p is any non-negative real number
(including 0, as multiplication with 0 leads to the singleton 0).
Thus, the arithmetic mean of three fuzzy numbers 4, B, C is
computed as

¢

where p = 1/3.

The next required concept is the possibility measure that a fuzzy
number A belongs to the fizzy concept FC. It is calculated as
(Galindo, 2008)

“

An example of three fuzzy numbers and their respective
possibilities to belong to the fuzzy concept is depicted in Figure 2.
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Hpo(X), Rno(X) .
4 negative

opinion (NO)

positive
opinion (PO)

apo

bpo opinion

Figure 2: Definition of positive and negative opinion and example of a possibility measure for three fuzzy numbers: Pos(A,, PO) =0, Pos(A,,

PO) = a, Pos(A,, PO) =1

Next, we need a linguistic quantifier for most of the calculations
to calculate the validity of the sentence: Most of the respondents

A
o (y)
1

have positive (neutral, negative) opinion. Quantifier most of is
depicted in Figure 3.

Figure 3: Linguistic relative quantifier most of. (Zapletal et al., 2023)

A formal structure of quantified sentence is Q entities have
P, where Q is quantifier and P predicate. The validity of
such a sentence is calculated as (Yager 1982, Kacprzyk and
Zadrozny 2005)

; )

where 7 is the number of entities and pQ(x) 1, (x) formalise
the quantifier Q and the predicate P, respectively.

In the theory of aggregation functions, three main axioms,
monotonicity, and two boundary conditions: 0, 0,...,0)=0and
A1, 1,..., 1)= 1 should be met (Grabisch et al., 2009). When not
a single respondent answer belongs to the positive opinion, the
validity of the summarised sentence is 0. On the contrary, when
all the answers express a clear positive opinion, the validity is
1. When the number of positive answers increases, the result
of aggregation either remains the same or increases. Therefore,
all three axioms of the proposed method for evaluating opinions
related to evaluating education are met.

Furthermore, this aggregation way mitigates the influence
of careless answers (that is, respondents who provide
neighbouring values instead of the desired ones are evaluated
similarly (Rakovska and Hudec 2019)) and handles hesitance
in responses. Moreover, this approach deals with the group
sizes of the problem of the unbalanced respondents and their
backgrounds. It causes a different number of questions in
each respondent group, because questionnaires are tailored
to these groups.

Using this approach, we can compare opinions of different
stakeholders’ groups regarding the education at the beginning
of COVID-19, during the pandemic, and after the relaxation
of the pandemic measures at one university and among
the participating universities.
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An overall opinion for a university considering all stakeholder
groups can be calculated by various aggregation functions,
because the result for each stakeholder group is in the unit
interval. Aggregation by arithmetic mean is a possible solution
but oversimplified because groups do not have the same
relevance for different criteria. This can be covered by weights,
but weight also weak points (see, e.g., Dujmovi, 2018).
Aggregation among respondents’ groups should consider
the relevance of groups and subsets of groups. It could be
managed by the fuzzy measure and the discrete Choquet
integral. More details related to the theory of this robust
approach are in, e.g., Grabisch et al., 2009.
The adopted methodology can be concluded in the following
3 steps:
*  Expressing each individual opinion with hesitance using
a triangular fuzzy number.
* All opinions provided by a single individual are
aggregated for all questions.
»  The possibility of belonging to the predefined quantities
‘positive’ and “negative” opinion is calculated (4).
»  The aggregation of individual values is aggregated using
linguistic quantifiers ‘most of” (5).

INPUT DATA

As mentioned earlier, the survey by the questionnaire has been
used to gather the required input data (opinion and hesitance).
This questionnaire and the related survey are described in this
section.

Structure of the questionnaire

The questionnaire has been built based on the interactive
discussion and mutual agreement among the members of
the project team from four participating universities. VSB —
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Technical University of Ostrava (Czech Republic), Technical
University of KoSice (Slovakia), University of Economics in
Katowice (Poland) and University of Santarem, (Portugal).
The questions were chosen to cover all the important factors
that influence the satisfaction of all university stakeholders
with the distance learning during the COVID-19 pandemic.
The set of questions varies with the stakeholder groups because
the whole set is not relevant for all groups.
The following five groups have been considered:

*  Teachers (T).

*  Students (S).

*  University management (M).

*  Study affairs office (SA).

» IT staff (IT).
Regardless of the groups, all questions were evaluated using the

Likert scale. Value 1 corresponds to the lowest satisfaction with
a factor; value 5 corresponds to the highest satisfaction with the
given factor. To be able to assess the progress in time, the questions
were tied with the three time stages: Before the pandemic (P0), at
the beginning of the pandemic (P1), at the realisation of the time of
the survey (P2), i.e., more or less at the end of the pandemic, or at
the time of a significant reduction of pandemic restrictions. Next,
the interviewees could express their level of certainty in provided
answers. (0 =I"m absolutely sure with my answer, 1 =1 feel a weak
hesitance, 2 = I feel strong hesitance and therefore my answer is
driven mostly by my feelings). The very last evaluated factor was
the weight of each evaluated criterion (1 = weak importance,
2 = medium importance, 3 = strong importance). The list of
questions that evaluate satisfaction with past and current states
can be found in Table 1.

Question group Question Groups of respondents Periods
Do you consider the quality of the internet sufficient? S P1, P2
L Do you consider your HW equipment sufficient? S, T,IT P1, P2

Technical issues — -

Are you satisfied with the SW platform used at lessons? S, T,IT P1, P2

Are you satisfied with the helpdesk support? S, T,IT P1, P2

Do you find the lessons attractive? S,T,M PO, P1, P2

Do you feel motivated to work hard? TS PO, P1, P2

Do you find the time demand of your duties adequate? S, T,IT,SA, M PO, P1, P2
i ir?

Teaching issues Do you thlnk_ that;ests are falr.I — . S, T,IT PO, P1, P2
Do you consider the cou.rs_e evaluation by students at the S, T SA M PO, P1, P2
end of a semester beneficial?

Do Yqu consider the support by digital study materials ST PO, P1, P2
sufficient?

Ar.e you satisfied with the quality of direct communication T M, SA PO, P1, P2
with students?

Ar.e you satisfied with the quality of indirect communication T M, SA PO, P1, P2
with students?

Are you satisfied with the quality of direct communication S M PO, P1, P2

Communication with teachers? 4

issues Are you satisfied with the quality of indirect communication S M PO, P1, P2
with teachers? !

Are you satisfied with the quality of communication with PO, P1, P2
. S, T,M

non-teaching staff?

Are you satisfied with the communication of information by 5, T SA, IT. M PO, P1, P2

university management?

Table 1: Questions of the questionnaire with distinguishing groups and time periods.

The triangular fuzzy numbers, representing individual opinions
on each question, are established as follows. The core of each
number is equals the selected value from the Likert scale
(1 to 5). The support is calculated based on the expressed
hesitance level (from O to 2) as an interval:

That means that the fuzzy number collapses to the crisp value
if there is no hesitance in the answer. The bounds are set to
respect the levels of the Likert scale.

A fuzzy sets positive opinion and negative opinion can be
found in Fig. 2. The way how these sets have been defined, has
been adopted from Zapletal et al. (2023).

Realisation of the survey

The questionnaire has been implemented in Google Forms;
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see Appendix B. Each university prepared its own language
mutation (in Czech, Slovak, Polish, and Portuguese language).
All respondents responded voluntarily. All participating
students study economics full-time study programmes.
Another criterion that had to be met was that all students must
be at least in the third year of study (to compare the state before
and during the pandemic).

Regarding the teachers, no restrictions have been put in place.
Most teachers teach economic-orientated courses. However,
teachers of mathematics and informatics also participated in
the survey. The IT department includes non-teaching staff
responsible for IT support (without further specification). The
study affairs department consists of checking whether students
meet all legislative requirements and duties. The management
group consists of the members of the dean’s office (presidents)
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and vice-deans (vice-presidents), the heads of institutes and
departments, or people who guarantee the study programmes.
The number of surveyed individuals at the participating

universities and with distinguished respondent groups can
be found in Table 2. These numbers respect the size of the
institutions surveyed.

No. of respondents CZ (Ostrava) SK (Kosice) PL (Katowice) PT (Santarem)
Students 294 221 333 153
Teachers 55 27 113 52
IT staff 9 6 6
Study affairs dept. 10 46 27
Management 4 6 12 8

Table 2: Numbers of interviewees
RESULTS

This section presents the results of the survey analysis. To
keep the clarity of the outputs, we abbreviated the findings
from the participating universities in the following way: VSB
— Technical University of Ostrava (CZ), Technical University
of Kosice (SK) University of Economics in Katowice (PL) and
University of Santarem (PT).

The comparison of the revealed levels of satisfaction between
universities at a given time period can potentially have some
explanatory power. However, one must be very careful with
the conclusions. To some extent, the scale’s perception can
be influenced by the language mutation and other factors. In
spite of this fact, a substantially worse evaluation in PT by
students, teachers, and IT staff (and the other way around
better evaluation by the management) would definitely be
worth further investigation. However, we will focus more on
the development of the opinions in time. The revealed pattern
shows well the impact of distance learning and the pandemic.
By observing the proportion of positive and negative opinions
in general, we recorded a decrease in the proportion of
satisfied individuals at the beginning of online teaching. At
the end of the fully distant teaching period, the proportion
of respondents with a positive opinion increased. In many
cases, it exceeded the proportion of positive opinion before
the pandemic. There are several exceptions where the increase
in satisfaction was revealed between all consecutive periods:
in the study affairs department in SK and PT, students in
PL, management except of PL, and IT department in PL
(information about IT staff satisfaction in Slovakia before the
pandemic is, unfortunately, missing). These exceptions suggest
that the pandemic has been managed extremely well. In the
case of the study affairs departments, such development is
reasonable since many processes have been digitalised (and
thus made more comfortable for the staff). The development
from the perspective of the IT department was caused mainly
by the significant improvement of IT equipment (and maybe
by increased importance of this department during the distance
learning period too). The university management is probably
very well aware of the demandingness of the COVID period
for both teachers and students. Therefore, its increasing trend
in satisfaction can be related with the sense of pride towards
these groups. It should be noted that the results in CZ have
potentially been impacted to some extent by the political cycle.
The reason of the pattern in the case of the Polish students is
not traceable from the results, but it is for sure good news for
both teachers and management of the university in Katowice.
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In general, the proportion of students and teachers positive
outlook was lower than in the student affairs departments and
management at the beginning of the pandemic. It was observed
in all countries. The reason might be that processing some
bureaucratic issues online is not as demanding as the teaching
process. The most significant decrease is recorded in the PT,
mainly in case of students. Presumably, in south Europe, people
generally prefer direct contact and communication. After the
pandemic, in the student affairs department, the proportion of
positive opinion is the highest in PL (0.97), while the proportion
of positive responses among the students was the lowest in
PT (0.72). The positive opinion at the end of the pandemic
outperforms the positive opinion before the pandemic, whereas
in a few cases, it reaches almost the same value or was slightly
below (students in PT). The lowest positive opinion was in the
IT department in SK at the start of the pandemic (0.46) and
among students in PT (0.63). The maximal positive opinion
was recorded in student department affairs in SK and in IT
department in PT. The resulting proportion of positive overall
opinions is shown in Figure 4.

When one looks at a negative opinion, only in one case most
of respondents have a negative opinion: IT department in
Slovakia. The main reason is a insufficient level of equipment
with technologies and the unfairness of exams in the online
environment. In the Department of student affairs, the
proportion was highest 0.32 (CZ), among teachers (PT) 0.39,
in management 0.41 (PL), among the students 0.47 (PT), and in
the IT department 0.86 (SK), which was the highest proportion
of negative opinion. All these values were revealed for the
beginning of the pandemic.

We recorded similar behaviour among teachers and students
(with the exception of Polish and Portuguese students already
discussed above). The highest positive opinion is recorded
after the pandemic of 0.91 (SK), while the highest negative
opinion was 0.32 (PL) at the beginning of the pandemic.

The resulting proportion of negative overall opinions are
shown in Figure 5, respectively.

At the end, let us take a look at the impact of the hesitance
in the provided evaluations. For this reason, the results have
been recalculated ignoring the effect of the uncertainty, i.e.,
like all respondents were sure about their answers. This is
reflected in the aggregated level on the whole respondents’
groups managed by the quantifier most of (5). For instance,
students in PT have more positively rated all the stages when
considering hesitance than those without this option (Figure 6).
Interestingly, the same observation was recognised in the other
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Figure 4: The overall result of the survey among different stakeholder groups — positive opinions.

Figure 5: The overall result of the survey among different stakeholder groups — negative opinions.
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universities for students and teachers (where the differences are
lower). When applying the quantifier most of to the negative
opinions, the resulting membership degree is equal to 0 for all
stakeholder groups. That means that we can be sure that there
is no group where most of individuals agree.

Generally, the results with and without hesitance do not
change significantly. This is not so surprising result,
because the target respondent groups are involved in
university activities, i.e., they are more or less familiar

with this environment. The results with hesitance have
shown a slightly stronger positive opinion than the results
when respondents were not able to express hesitance. We
recorded that those who responded who are more involved
in the survey under evaluation and are more experienced
have a lower difference in answers.

This raises a question for future research. It would be welcome
to realise survey considering hesitance among the general
public for, e.g., topics related to the activities in cities.

Figure 6: The results of quantified aggregation most of the students have positive opinion for students in Portugal: a) without hesitance,

and b) with hesitance.

Detailed discussion on the results

To support the aggregated results and explain them better, let
us explore more the results of the selected questions. As for
the drops of the overall satisfaction between the pre-pandemic
period and the beginning of the pandemic, and their return
back up (regardless whether below or above the original level),
the following issues contributed the most:
e The motivation to work hard decreased rapidly after
switching to the online regime for both students and teachers.
For all universities except for SK, the values improved
(however, not up to the original level). This exception is
not so surprising since the teaching process had still been
kept partially online in SK. This general pattern indicates
how demanding the beginning of the pandemic was in
all universities. This result is in line with Gongalves et al.
(2020), Ferraro et al. (2020), and Lassoued et al. (2020).
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* The motivation discussed above is strongly related
to the attractivity of the lessons. Both these
factors followed more or less the same pattern
of development. No study has been found that
included the attractivity of the lessons in the online
environment. However, Chen et al. (2020) revealed
a substantially decreased engagement of the students
in the lessons, which can be regarded as one of
the factors of attractivity.

*  University teachers revealed increased time at the
beginning of the pandemic (unlike students whose
satisfaction in terms of this factor remained almost
the same when going online). Due to a lack of
experience with online teaching, teacher evaluation is
highly reasonable. This result is supported by the study
performed by Marek et al. (2021).
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»  Students and teachers are aware of the better availability
of study materials. This factor is rather objective because
teachers were forced to write down new materials
quickly to make the teaching process manageable for
students. Lassoued et al. (2020) concluded their study
with the recommendation to provide more online
materials to keep the quality and satisfaction of students
when learning online.

* All questioned groups (students, teachers, IT staff,
management) expressed that the exams online are
far from being fair as in the face-to-face regime. This
conclusion is fully in line with the analysis by Gongalves
et al. (2020), where Portuguese students were surveyed.

* The quality of direct communication with students
decreased rapidly at the beginning of the pandemic
at all universities. Some students could feel lost after
the sudden switch, demotivated, and the phenomenon
of a black passenger can also be one of the reasons.
On the other hand, the satisfaction with the direct
communication of students with teachers remained more
or less the same in time. The only exception is Poland,
which can at least partially explain the extraordinary
satisfaction of Polish students discussed at the beginning
of this section. Worse communication between students
and teachers was mentioned in the list of the main
obstacles of distance learning by Gongalves et al. (2020).

* All questioned groups (students, teachers, IT staff,
management) are aware of improvement in technical
support since the beginning of the pandemic: hardware
and software equipment. Universities and students
have invested significant financial resources to bridge
the pandemic as smoothly as possible. It is a great
benefit that this equipment is still available for users
even for the future. The issue of bad technical equipment
is emphasised especially in studies performed in
the developing countries, like Lassoued et al. (2020),
but this study confirms that this aspect should not be
underestimated in developed economies too.

Unfortunately, it is not possible to compare the aggregated
results, since almost no study also compared the opinions for
the return to the on-site regime after the pandemic. Almendingen
et al. (2021) is an exception where the (positive) progress in
satisfaction during the pandemic is revealed. This progress was
also confirmed to some extent in this study. It can be expected
that some other studies devoted to this issue will be conducted
soon. In general, the decrease in satisfaction (despite not being
as aggregated as it is presented here) in the case of students
and teachers is a common conclusion of most studies, see, e.g.,
Ferraro et al. (2020) where the quantified decrease in terms of
some factors was revealed, or see other studies cited in state of
the art analysis in Section 2.

A note to the possible further work

Research has focused on distance learning from various
perspectives. But what is still missing is the evaluation of
the perspective of disabled students (Rakovska and Kanalikova,
2019). The proportion of disabled students is significantly
lower and due to different kinds of disability, creating suitable
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surveys (past experiences and future preferences) is very
demanding.

Another issue, which has not been considered in this study,
and which was discussed by some other researchers, is
the impact of online learning on the health of stakeholders,
see Jakubowski and Sitko-Dominik (2021). Many studies
confirmed the increased level of stress and disorders caused
by learning and teaching in the online regime; see Marek et al.
(2021) or Chen et al. (2020).

If we want to get the overall overview of a university (and
compare universities), considering all respondents categories,
we should consider so-called coalitions of groups. For example,
in the evaluation of the content of (online) teaching, students
and teachers are more relevant than technical staff and the
student affairs department. When evaluating technical support,
the situation is the opposite.

Assigning  weights to groups is a problematic and
oversimplified solution because it does not consider weights of
the aforementioned sets of groups. The answer could be applying
so-called capacities by fuzzy measures and aggregation by
Choquet integral, see Grabisch (2009). The special cases of
this integral are arithmetic and weighted arithmetic mean (in
the case when all groups are equally important, or importance is
different considering each group independently, respectively).
Hence, we will be able to cover the simplified as well as more
complex requirements for evaluation among groups by one
function. This way is also promising for evaluation. Thus, it is
an important topic for future research.

In our work, we applied the possibility measure (4).
The possibility measure expresses an optimistic answer’s
matching degree to the concept. On the other hand, the
necessity measure expresses pessimistic, i.e., is significantly
restrictive (Galindo, 2008), which might in many cases lead
to a degree equal to 0. A convex combination of these two
measures could be a solution. But it raises the question of
adjusting the parameter value expressing the position between
possibility and necessity in the form

) (&)

where and .
It leads to a more complex form of evaluation. Anyway, it is
a topic for future research.

CONCLUSIONS

The performed survey brought multiple contributions. First,
a very robust model portable to any university (and after some
modifications also to secondary schools) has been developed.
Second, all important university stakeholders have been asked
to get a better picture of the situation. As Duraku and Hoxha
(2021) claimed, the satisfaction of different stakeholder groups
is expected to be significantly dependent. Third, we allowed
the respondents to express their feelings very detailedly since
they could answer how hesitant they feel in their answer and
how important a given factor is for them.

As for the results, it is quite surprising that all partner
universities revealed a similar pattern in the responses. We
confirmed the conclusions presented by Shim and Lee (2020)
and Means and Neisler (2020), which showed that it is more
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difficult to keep the motivation of students and teachers in
the online regime than the regular face-to-face option. Overall
satisfaction decreased with switching to the online environment
and increased at the end of the lockdown but to different degrees.
In some cases, the increased values do not reach the initial
values. The reasons should be revealed in future works.
On the other hand, the results showed significant progress during
the pandemic regarding almost all considered criteria.

The conclusions were further confirmed by the results from
Slovakia where distance learning was still partially applied
even at the time when the survey was launched. It was the only
country where satisfaction did not return to pre-pandemic
levels in most areas. We can only guess whether the decrease
in satisfaction during the pandemic corresponds to the negative

impact on mental health, as Akour et al. (2020), and Hoofman
and Secord (2021) claimed in their studies. Despite the decrease
of overall satisfaction with distance learning, we should
emphasise several important benefits: better support by digital
materials, better skills with distant communication, improved
software and hardware support. In the future, the aggregation
of the opinions of particular stakeholder groups would be
worth exploring. This would give rise to the complete ranking
of the evaluated units (universities or, e.g., faculties).
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CONTRIBUTION OF LOCUS OF
CONTROL, SELF-EFFICACY, AND
MOTIVATION TO STUDENT
ACHIEVEMENT: A META-ANALYTIC
STRUCTURAL EQUATION MODELLING

ABSTRACT

This meta-analysis examined whether motivation mediated the relationship between self-efficacy,
locus of control, and academic achievement. Thirty-seven studies providing correlation estimates for
40 different samples were included in the analysis. The data from these studies were fitted to three
models using a two-stage structural equation modelling method. In stage 1, a total correlation
matrix was created by combining the correlations. In stage 2, this matrix was used for examining
the models. First, a proposed model was fitted to examine the effect of self-efficacy and locus of
control on achievement through motivation. Second, an alternative model was tested by drawing
a direct line from self-efficacy to achievement. Third, another model was tested by examining
the mediating role of motivation between self-efficacy and achievement. The analyses suggested
that academic achievement significantly correlates with self-efficacy (r = 0.218) and motivation
(r = 0.237). Motivation significantly correlates with self-efficacy (r = 0.415) and locus of control
(r = 0.216). However, locus of control does not correlate with self-efficacy and achievement
(p > 0.05). Self-efficacy and locus of control positively influence motivation. Self-efficacy influences
achievement both directly and indirectly through motivation. The findings provide a general
overview of how these variables correlate and affect student achievement.
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As of their existence, influenced by their curiosity and survival
instincts, humans have always attempted to accomplish
certain things as reasons for living. When we think of humans
who managed to light a fire in the early ages of humanity,
the feeling they had when they fulfilled the deed they desired
is a connotation of joy from accomplishing a task. In today’s
world, the same feeling resembles the feeling that a person who
creates beautiful paintings feels proud of what they achieved
in their artwork or the sense of satisfaction that a mechanic
experiences by managing to repair a vehicle. Considering
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these examples in the context of education, the good results
students obtain regarding the learning outcomes of any course
denote their achievement in education. Although good results
obtained in educational environments are referred to by names
such as achievement and performance, generally, we can call
all these characterizations academic achievement. Lindholm-
Leary and Borsato (2006: 176) define academic achievement
as ‘communicative (oral, reading, writing), mathematical,
science, social science, and thinking skills and competencies
that enable a student to succeed in school and society’. In other
words, academic achievement represents the performance
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outcomes that indicate the extent to which a person has achieved
certain goals in educational settings, particularly those that are
the focus of school, college, and university activities (Steinmayr
et al., 2014). Academic achievement is primarily affected by
variables such as motivation (Amrai et al., 2011; Feng et al.,
2013), self-efficacy (Gouldo, 2014; Mahyuddin et al., 2006),
socioeconomic status, school environment (Berkowitz et al.,
2017), and environment (Baharudin and Luster, 1998).
Although various factors affect academic achievement in
education, motivation is one of the most significant ones
(Francis et al., 2004). Motivation can be defined as motives
that drive us to perform or not to perform an action and
as underlying reasons for our behaviours (Kfeménkova,
2019). Ryan and Deci (2002) divide motivation into three
categories, namely intrinsic motivation, extrinsic motivation,
and amotivation. Intrinsic motivation refers to one’s inherent
satisfaction with an action, whereas extrinsic motivation
refers to one’s doing non-inherent behaviours depending
on external reasons (Ryan and Deci, 2000). Amotivation is
a state of having no motivation to act. According to these
definitions, when motivation is considered an impulse that
drives a person to act or enables a movement to continue,
it could substantially influence new learning, skills, and
behaviours and thereby should be considered in educational
environments because of this influence. In this context, we
can assume a natural relationship exists between students’
motivation and academic achievement, or at least their
pursuit of achievement. Considering the definitions and
classifications concerning the concept of motivation, the fact
that it positively or negatively affects academic achievement is
something expected in an educational environment. As such,
many research studies have addressed the relationship
between motivation and academic achievement (Bozkurt and
Bircan, 2015; Johnson et al., 2014; Li and Pan, 2009; Liu and
Hou, 2018; Trevino and DeFreitas, 2014).

Another variable whose relationship with academic
achievement is examined the most is self-efficacy. The concept
of self-efficacy was addressed first by Bandura (1977) in
Social Learning Theory. Social Learning Theory suggests that
the most fundamental structure behind the actions of individuals
is self-efficacy belief. Bandura (1997) defines self-efficacy as
a person’s belief in their ability to plan and execute actions they
need when achieving specific goals. According to him, four
major sources shape self-efficacy beliefs: mastery experiences,
vicarious experiences, social persuasion, and physiological
and emotional states (Bandura, 1995). Although Bandura sees
mastery experiences as the most effective way of creating
a strong sense of self-efficacy, he emphasizes that they should
be considered as a matter of creating an action plan to keep
up with ever-changing living conditions rather than keeping
up with current habits. He argues that vicarious experiences,
the second source of self-efficacy, occur as a result of indirect
experiences facilitated by social models. Social persuasion,
the third source of self-efficacy, denotes the verbal persuasion
of individuals that they can do a task and therefore ensures
that the behaviour they think is adequate instead of self-doubt
when problems arise in that task. In the last concept, shown as
the source of self-efficacy, Bandura touched on physiological
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and emotional states, emphasizing that sometimes individuals
trust physical and emotional states to develop self-efficacy and
that stress reactions and tension are signs of poor performance.
Considering Bandura’s views on self-efficacy, students’ beliefs
about their academic achievement give them an idea of what
they can do next with their current knowledge and skills. In
other words, they establish a direct relationship between their
self-efficacy and academic achievement. This relationship also
influences students’ success or failure, depending on their self-
efficacy beliefs.

The last variable whose relationship with academic
achievement is addressed within the scope of this study is
the locus of control. Individuals hold a number of beliefs about
the extent to which they have control over their lives. Stating
that these beliefs are reinforced in two ways based on internal
and external processes, Rotter (1966) defined locus of control
as having a sense of control over sources of reinforcement
in one’s own life. Simply put, locus of control is a general
concept, indicating expectancies regarding the extent to
which reinforcements stem from internal and external control
(O’Brien, 1984). Internal control denotes individuals’ beliefs
that positive or negative situations they encounter originate
from themselves, whereas external control denotes individuals’
beliefs that what happens to them is due to situations that do
not originate from themselves. The concept of locus of control,
grounded in social learning theory, also indicates spaces
where forces determining how positive or negative events
in life are perceived centre on (Yesilyaprak, 2004). Locus of
control is built on these two levels of generalized expectancies
by individuals. Individuals with an internal locus of control
believe that reinforcements or events that take place stem from
their own behaviours or personal characteristics. However,
individuals with an external locus of control understanding
believe that the events that happen to them stem from greater
and unpredictable external factors, such as chance, luck, fate,
and belief (Rotter, 1990). The relationship between academic
achievement and locus of control is examined in many studies,
and the general conclusion is that these variables are positively
correlated. When some of these studies are examined in terms
of locus of control, there is a positive relationship between
the internal locus of control and academic achievement, and
students with an internal locus of control are more successful
in their academic lives (Richardson et al., 2012; Findley and
Cooper, 1983). In other words, internality predicts higher
academic achievement, whereas externality predicts lower
academic achievement (Nowicki, 2016).

Although both the locus of control and self-efficacy are related
to control literature and grounded in social learning theory,
locus of control evaluates individuals’ beliefs about whether the
outcomes are generally attributed to internal or external factors,
whereas ‘self-efficacy measures one’s confidence in being able
to achieve an important goal’ (Au, 2015: 427). Various studies
have examined the correlation between the variables described
here. Au (2015) found that internal locus of control and self-
efficacy significantly predicted students’ perceived control over
their course performance. Preston and Latta (1978) reported
that locus of control moderated female students’ academic
motivation scores in predicting their academic achievement.
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A meta-analytic study by Richardson et al. (2012) also showed
that internal locus of control, self-efficacy, and intrinsic
motivation significantly positively correlated with academic
achievement. As such, Bahgekapili and Karaman (2020)
found that self-efficacy had a significant direct and indirect
effect on student achievement, whereas the external locus of
control had a significant negative direct and indirect effect on
their achievement scores. Both these variables significantly
mediated the relationship between personality traits and
academic achievement. Yet, internal control did not influence
achievement scores.

In addition, Khorsidi et al. (2019) reported that achievement
motivation and locus of control were significant positive
correlates of academic achievement, while academic
procrastination was a significant negative correlate.
Their tested model indicated that motivation mediated
the relationship between academic procrastination and locus
of control with student achievement, where a decreased
academic procrastination and an increased locus of control
resulted in increased academic achievement. Furthermore,
Wu et al. (2020) tested whether learning engagement and
self-efficacy mediated the relationship between intrinsic
and extrinsic motivation and academic achievement. Their
findings indicated that both intrinsic and extrinsic motivation

Figure 1: The proposed model

MATERIAL AND METHODS
Literature search

In order to identify the relevant studies, two researchers
independently searched the following online databases during
July and August 2022 without limiting the search to specific
years: Google Scholar, ERIC, Web of Science, ProQuest, and
the Turkish Higher Education Counsel (CoHE) Thesis Centre.
The following keywords and combinations were used as
search terms in English: (‘locus of control’ OR ‘LOC’) AND
(‘achievement’ OR ‘performance’) AND (‘motivation’ OR
‘self-efficacy’). In addition, the reference lists of studies were
examined to access more studies. As a result, 151 studies were
retrieved.

Study selection criteria

Research reports matching the following study selection criteria
are deemed eligible for this meta-analytic structural equation
modelling (MASEM) study. First, studies should provide
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significantly predicted self-efficacy and exerted a significant
indirect influence on student achievement through learning
engagement. However, self-efficacy had a non-significant
effect on academic achievement. Another study showed that
self-efficacy was a strong predictor of intrinsic motivation
(Skaalvik et al., 2015). These studies have examined
the direct and indirect effects of locus of control, self-
efficacy, and motivation on academic achievement tested
along with some other variables. Their results showed that
each one of these variables could mediate the relationship
between the other two variables and achievement. Yet, some
theoretical (Yesilyaprak, 2004) and empirical information
discussed earlier generally suggest that motivation may
mediate the relationship between self-efficacy, locus of
control, and academic achievement. Thus, the researchers
proposed the model illustrated in Figure 1 based on these
theoretical and empirical insights. No meta-analytic review
examined these variables together to discover the best-fitting
model that better explains academic achievement, addressed
the discrepancies in primary research findings reflected in
Table 2. This study aimed to examine whether motivation
mediates the relationship between self-efficacy and locus of
control and academic achievement and their predictive power
by fitting the proposed model graphically shown in Figure 1.

a minimum of three correlation coefficients for the association
between any of the variables of focus in this review (i.e.,
locus of control, self-efficacy, motivation, and academic
achievement). Otherwise, the analyses cannot be conducted
because of too much missing data. Second, they should use
parametric correlation tests, assuming a normal distribution.
Third, studies examining the locus of control or motivation
should provide the correlation values for both the external and
internal locus of control and motivation to obtain a synthetic
effect size and include in the analysis. This is because some
studies provide correlation data based on only the internal or
external subscales of these constructs, whereas others provide
the correlations based on their total scores. Fourth, the scores
obtained from the tests or scales used in primary studies should
have similar interpretations. Fifth, the sample of studies should
consist of students.

All 151 studies were screened against these criteria. First,
we screened the studies by title and abstract, excluding
discussion papers and off-topic studies. As such, the analysis
did not include studies providing only one or two correlation
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coefficients or using non-parametric tests. Some studies only
examined the correlation between the internal locus of control
or motivation and other variables and therefore were excluded.
In addition, studies reporting unequal sample sizes for the

association between the variables were not included. As such,
we included 37 studies meeting all the study selection criteria,
which yielded 40 correlation estimates. The inclusion and
exclusion processes of studies are illustrated in Figure 2.

for both the internal or external subscales of

a0 Records identified from Records identified from
a databases (k= 151) | other sources (£ =0)
o
= I I
= o
Total records identified (k= 151)
. After duplicate records
£ excluded (k= 151)
=
2 v
@ Records screened by title » Records excluded (k =41)
and abstract (k= 151)
4
Z Records screened for Studies excluded by reason (k£ = 73)
I;; eligibility (k= 110) > - Studies not reporting correlation values
"Eb - Studies not reporting a minimum of three
= correlation coefficients
- Studies not reporting the correlation values
= Y locus of control and motivation
S ; : .
g . - Studies using non-parametric tests
= Records 1nclqded - Studies reporting different sample sizes for
= (k=37, 40 r estimates) each pair of variables.

Figure 2: The Inclusion and Exclusion Processes of Primary Studies

Quality assessment

To examine the quality of studies included in the analysis, we
employed a quality assessment form for quantitative studies
developed by Kmet, Lee and Cook (2004). This form includes
fourteen quality indicators with detailed guidelines. However,
the authors suggest only using items applicable to research
methods used in primary studies and calculating the quality
score accordingly. Studies fully, partially, and not meeting
the criteria are given scores of 2, 1, and 0, respectively.
The total quality score is obtained by summing full and
partial scores obtained for a specific study divided by the
total possible sum, which is 10 in this study. The threshold for
quality scores could be chosen between 55% and 75%, showing
relatively liberal and conservative cut-off values. Considering
the research methods used in selected studies, we evaluated
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them using the following five quality indicators: ‘Question /
objective sufficiently described? Study design evident and
appropriate? Subject...characteristics sufficiently described?
Results reported in sufficient detail? Conclusions supported
by the results?” (Kmet, Lee and Cook, 2004: 5). The quality
assessment was conducted independently by two researchers.
Accordingly, the overall quality scores obtained for selected
studies ranged from 60 to 100% on average, showing sufficient
quality to be included in the analysis.

Coding study characteristics

Studies deemed eligible for this MASEM were coded by author
name(s), publication year, primary purpose, research method, sex,
mean age, country, and publication type. As shown in Table 1, the
selected studies were conducted between 1980 and 2021.
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ID Author(s), Year Primary Purpose Method Sample Mean Age Country Publication Type
Male | Female
To investigate the role of self-
Akomolafe efficacy, motivation and self-
etal 2013 concept in predicting secondary Correlational Secondary 51.31 4870 15.28 Nigeria Article (EN)
v school students’ academic
performance.
To develop a model that
Bahgekapili  predicts the students’
d demic achi t by thei . . .
an academic achievement by their Correlational ~ Tertiary 61.90 38.10 30.90 Turkey Article (EN)
Karaman, characteristics such as personality
2020 traits, self-efficacy, and locus of
control.
To investigate the joint effects
Bigrnebekk of achievement motives, self-
3 eJt al. 2013 efficacy, and achievement Longitudinal Tertiary  19.48 80.52 27.5 Norway  Article (EN)
v goals as predictors of academic
achievement.
To correlate self-concept,
perception toward school
Cazenave environment, achievement . Secondary .
4 ! . ! C lati | 39.31 60.69 12.5 USA Th EN
1993 motivation, locus of control, orrelationa (G6, 8) esis (EN)
and attendance with reading
achievement.
To explore the relations among
t i . .
5 Dogan, 2015 student engagemen ,.academlc Correlational Seconc!ary 38 62 16.7 Turkey Article (EN)
performance, self-efficacy, and and High
academic motivation.
To investigate the effects of locus
. of control, working memory,
Ebrahim, L . . .
6 1998 motivation components, and Correlational Tertiary — — — USA Thesis (EN)
verbal ability on foreign language
learning.
Ejiobi-Okeke To |nvest"|gate. secondary schoo!
students’ achievement motivation . N .
7 and Samuel, . Correlational Secondary — — — Nigeria Article (EN)
and locus of control as predictors
2021 R . X
of their academic achievement.
. To investigate the relationship
Fini and between achievement motivation
8 Yousefzadeh, . ' Correlational High 47.39 52.61 — Iran Article (EN)
locus of control and educational
2011 .
achievement.
To examine the relationship
Goote, between self-esteem, locus of . .
? 2014* control, and learning motivation to survey Tertiary USA Thesis (EN)
academic achievement.
Graham To expand the understanding of Casual-
10 ! possible psychosocial predictive . Tertiary  58.55 41.45 18.7 USA Thesis (EN)
2007 Comparative
measures of student success.
To examine personality attributes
11 Jadhay, 2007 OF'ocusof control, selfeefficacy, ¢ opional  Tertiary  —  — — USA  Thesis (EN)
and conscientiousness on goal
commitment and performance.
To investigate the relationship
Khorsidi et between academic
12 al. 2019 procrastination, locus of control Correlational Tertiary 48.79 51.21 20.92 Iran Article (PER)
v and achievement motivation with
academic achievement.
To investigate the relationship
Landine and between metacognition High
13 Steward, and academic achievement, Correlational (sz) 51.85 48.15 18 Canada Article (EN)
1998 motivation, locus of control, and
self-efficacy.
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ID Author(s), Year Primary Purpose Method Sample Mean Age Country Publication Type ID Author(s), Year Primary Purpose Method Sample Mean Age Country Publication Type

Male | Female Male | Female
To examine the role of locus of Correlational Trinidad . To assess the rfalationship
14 Lewis, 2017 control and self-efficacy in shaping Cross- Tertiary 14.10 85.90 31.55 and Thesis (EN) Suphiand between learning approaches,
student academic performance. sectional Tobago 27 Yaratan, locus of control, demographic Correlational Tertiary 45.60 54.40 21 Cyprus Article (EN)
- - - 2012 factors, self-efficacy and academic
To investigate the possible achievement
L. L. . . . . . . . . .
15 " |u*et al, medlahng :?\nd mpderatlng factors Correlational High 50.80 49.20 14.74 China Article (EN) To find out the extent to which
2020 in the relationship between peer (69) Tella et al locus of control, interest in
relationships and science literacy. 28 v . ! . Correlational Secondary 60 40 13.5 Nigeria Article (EN)
T e th diati q 2009 schooling and self-efficacy can
0 examl'ne the mediating a.n predict academic achievement.
Li. Peng et moderating roles of self-efficacy Hich To determine the relationshi
16 ! & and motivation in the relationship  Correlational g 50.84 49.16 14.85 China Article (EN) 0 determine . € reg onships
al., 2020 . . (G9) among self-efficacy, internal
between peer relationships and h | f control. ext ”
mathematics achievement. 29 zoggnpson, ;c:;nc;rgr’gcﬁé::r:égsgc?aclus Survey Tertiary 56 44 26 USA Thesis (EN)
Martinez To investigate the predictors of Secondary . . - -
1 ’ — — 13. E orientation, and academic
7 2003* academic achievement. survey (G7-8) 3.00 USA Thesis (EN) performance
To explore how perceived parental To examine the relations among
Montejano, involvement, locus of control, self- . High . e .
18 ! ) ! ) . Correlational 49 51 — USA Thesis (EN) authoritative parenting style,
T t al. . . . .
2014 efﬁc;acy,.and;cculturatlon predict (G9,11,12) 30 ZL(J)Bngere al academic performance, self- Correlational Tertiary 34.80 65.20 19.27 USA Article (EN)
academic achievement. efficacy, and achievement
Nurwendah To reveal the relationship among motivation.
19 and Suyanto, self-motivation, self-efficacy, and Correlational High — — — Indonesia  Paper (EN) To build the regression model
2019 achievement. .
W f self- If-effi ) . .
Ogunmakin 31 ;ixseem and of self-esteem, self-e cacy,. and Survey Tertiary 61.33 48.67 — Pakistan  Article (EN)
and To examine the contribution of Asim, 2020  locus of co.ntrol as the predictors
20 Aomolafe academic self-efficacy and locus of ~ Correlational Secondary — — — Nigeria  Article (EN) of academic performance.
2013 ’ control to students’ performance. To examine the relationship
- r between self-efficacy, study
To investigate whether self- Wilhite behaviour and academic course . ) )
efficacy, locus of control, and 32 1990 achievement by comparing self- Correlational Tertiary — — — USA Article (EN)
21 Payne, 2011 access and proficiency in Correlational ~ Tertiary 14.53 85.47 29 USA Thesis (EN) efficacy and locus of control as
technology are associated to predictors of achievement.
Success. To examine the relationship
To investigate the relationship between the academic
between psychopathology and Willens achievement and socioeconomic
, i 33 ! . Correlational  Tertiary — — — USA Thesis (EN)
22 salami, 2008 S dde:ts acjdem'c pf‘:rform?“e Correlational Secondary 47.90 5210 16.40  Nigeria  Article (EN) 1980 status, verbal ability, locus of
and the moderator effects o control, achievement motivation,
study behaviour, self-efficacy, and and persistence.
motivation. i r To shed light on the mechanisms
To investigate whether self- Wu et al. that govern how different types . ) . )
Salazarand efficacy constructs positively 34 2020 of motivation affect learning Correlational Tertiary 29.70 70.30 — China Article (EN)
23 Hayward, impact students’ motivation, Correlational Tertiary 71.90 28.10 — USA Article (EN) engagement and performance.
2018 performance, and expectations for To investigate the relationship
achievement. .
. between locus of control, . High .
To understand the mediating 35  Yagci, 1999 motivation and academic Correlational (sz) 54.66 45.34 — Turkey Thesis (TR)
effects of self-efficacy and achievement.
Skaalvik et perceptions of teachers’ emotional . Secondary . -
24 al. 2015 support on the relationship Correlational (G8-10) 49.30 53.70 — Norway  Article (EN) To explore the contributions
v ) ; of student reading motivation,
between pa§t thlevement and 36 Yang etal, reading self-efficacy, and family Correlational ~ Primary  50.60 49.40 9.7 Abu. Article (EN)
current motivation for schoolwork. 2018 literacy environment to reading Dhabi
To examine the relationship achievement.
Snodgrass, bet\_/veen locus of .con_trol, . . . To describe the current status
25 achievement motivation, Correlational Tertiary — — — USA Thesis (EN) . .
1989 c led ¢ study skl q of the relationships between Article (EN)
no(\j/v e .ge ° fs udy skifls an 37 Ylner, 2020 prospective teachers’ academic Survey Tertiary  25.80 74.20 — Turkey
academic perrormance. self-efficacy, academic motivation
To evaluate a theoretical model and academic success.
that describes relationships
involving personal qualities, ) Note: * Provides correlation estimates for two independent groups, G = Grade, EN = English, TR = Turkish, PER = Persian.
Stevens et High (G9-

26 al. 2004 including self-efficacy, and Correlational 10) — — 14.72 USA Article (EN) Table 1: Characteristics of Selected Studies
v motivational orientation, and
variables associated with
mathematics achievement.
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Most studies were correlational followed by some survey
and longitudinal studies. The sample of studies consisted of
students from primary to tertiary education levels, including
both male and female students. Students were of ages 9.7—
30.9 on average, though not all these age ranges represent
all studies. Most studies were conducted in the USA (k = 15)
followed by other Western, European, Asian, and African
countries. The majority of studies (k = 23) were published in
peer-reviewed journals followed by master’s or doctoral theses
(k = 13), and peer-reviewed conference papers (k = 1). Most
studies were written in English. Only one was in Turkish and
one in Persian. However, both included English abstracts,
containing the data needed for this study. All studies examined
the relationship between a minimum of three variables. Some
studies examining both the internal and external locus of
control (Bahgekapili and Karaman, 2020; Thompson, 2005;
Yagci, 1999) and motivation (Ebrahim, 1998; Turner et al.,
2009; Wu et al., 2020; Yang et al., 2018; Yiiner, 2020) did not
provide correlation coefficients based on total scores relating
to these constructs like most selected studies included in the
analysis. Therefore, combined correlation coefficients were
obtained based on data from such studies. These were combined
using subgroup analysis to obtain a single synthetic effect.
In this process, the Comprehensive Meta-Analysis Software
(Borenstein et al., 2014) was used to handle such complex data
structures representing dependent and independent groups.
The raw correlation coefficients showing the relationships
between the variables and valid sample sizes extracted from
the primary studies are listed in Table 2.

Data analysis

A two-stage MASEM approach proposed by Cheung (2015a)
was employed in this study to test the appropriateness of
several models using R (v.4.2.2; R Development Core Team,
2022), metaSEM R package (v.1.3.0; Cheung, 2015b), and
meta R package (v.6.2.1; Balduzzi et al., 2019). In stage 1,
the correlation matrices prepared for each study using R codes
in Jak (2015) were combined under a random-effects model
to obtain summary correlation effect size estimates (weighted
r) for the association between each pair of variables, as in
pairwise meta-analyses (Cheung, 2015a, 2015b). According
to the meta-analysis scholars, primary studies included in
meta-analytic reviews are carried out by different researchers
using different research designs, populations, and measures
in various settings are likely to produce varying results
(Borenstein et al., 2009; Cheung, 2015a). Therefore, they
suggest pooling the observed effect size estimates under
a random-effects model, letting the effect sizes vary across
studies. As study characteristics showed (Table 1), studies
included in this review are conducted in different countries
with different samples and sample sizes, yielding conflicting
results (Table 2). Considering scholars’ suggestions and
variability among the included primary studies, we decided to
pool the raw correlation coefficients under a random-effects
model. The summary effects were interpreted under Funder
and Ozer’s (2019) very small (0.05), small (0.10), medium
(0.20), large (0.30), and very large (0.40) correlation effect
size classification. The significance of heterogeneity between
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studies was evaluated using the Q statistics. In addition,
the magnitude of heterogeneity between effect sizes (I?)
was interpreted per Higgins et al.’s (2003) small (25%),
moderate (50%), and high (75%) classification of effect size
variability, though these values are not absolute measures
of heterogeneity (Borenstein et al., 2017). Publication bias
was inspected using funnel plot, Egger’s test, and rank
correlation test.

In stage 2, the pooled correlation matrix of multiple correlation
matrices obtained in stage 1 was used to test and compare
several structural equation models through MASEM (Cheung,
2015a; Jak, 2015). Three models were tested in this review,
where the first model tested the mediating role of motivation
among the association between the independent variables,
self-efficacy and locus of control, and the dependent variable,
academic achievement. However, the second model tested
the direct effect of self-efficacy on achievement as an alternative
model. The third model was tested by excluding locus of control
from the model because of not correlating with self-efficacy and
academic achievement. To fit the models, an asymmetric matrix
(A matrix) specifying the regression coefficients among variables
and a symmetric matrix (S matrix) specifying ‘the variance-
covariances of the variables’ (Cheung, 2015a: 162) was created,
using the laavan R package (v.0.6.15; Rosseel, 2012). The
goodness-of-fit indices of the fitted models were evaluated
by examining the RMSEA, SRMR, CFI, and TLI model fit
measures following Hu and Bentler’s (1999) recommended cut-
off values. Accordingly, RMSEA and SRMR values of < 0.05
plus CFI and TLI values of > 0.95 are good model-fit indicators.
Also, Hoyle (2012) notes that the TLI value can exceed 1 when
a model’s y* is smaller than its degree of freedom. However,
the AIC and BIC measures were considered while deciding
on a superior model among the competitor models, where the
smallest value indicated the most suitable model (Schermelleh-
Engel and Moosbrugger, 2003).

RESULTS

Summary effects

A random-effects model was employed to combine
40 correlation coefficients extracted from 37 primary studies
(N=16946). Table 3 presents the summary effects (weighted r)
with their corresponding 95% confidence intervals (CI) and
heterogeneity measures. Accordingly, the analyses yielded
very small and statistically non-significant positive summary
effect size estimates for the associations between the locus of
control and academic achievement (0.053, 95% CI [—0.046,
0.153]) and self-efficacy (0.013, 95% CI [—0.135, 0.162]),
respectively. However, statistically significant and moderate
positive summary effects were obtained for the associations
between self-efficacy and achievement (0.218, 95% CI [0.133,
0.303]), between motivation and achievement (0.237, 95% CI
[0.193, 0.280]), and between locus of control and motivation
(0.216, 95% CI [0.106, 0.327]). In contrast, a statistically
significant and very large positive summary effect was obtained
for the association between self-efficacy and motivation
(0.415, 95% CI [0.332, 0.499]). These results indicate that
higher self-efficacy and motivation can lead to higher academic
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Studies Valid N LOC-ACH

EFF-ACH | MOT-ACH | LOC-EFF | LOC-MOT | EFF-MOT

1. Akomolafe et al., 2013 398 n.r 0.390 0.420 n.r n.r 0.430
2. Bahgekapili and Karaman, 2020 525 -0.064 0.136 n.r -0.019 n.r n.r
3. Bjgrnebekk et al., 2013 231 n.r 0.120 0.220 n.r n.r 0.520
4. Cazenave, 1993 146 0.120 n.r 0.290 n.r 0.310 n.r
5.Dogan, 2015 578 n.r 0.500 0.110 n.r n.r 0.400
6. Ebrahim, 1998 91 -0.110 n.r 0.202 n.r -0.095 n.r
7. Ejiobi-Okeke and Samuel, 2021 231 0.326 n.r 0.345 n.r 0.601 n.r
8. Fini and Yousefzadeh, 2011 211 0.15 n.r 0.150 n.r 0.160 n.r
9. Gootee, 2014a 190 0.220 n.r 0.122 n.r 0.135 n.r
10. Gootee, 2014b 124 0.143 n.r 0.168 n.r 0.123 n.r
11. Graham, 2007 234 n.r n.r n.r 0.209 0.402 0.195
12. Jadhav, 2007 165 0.188 0.419 n.r 0.193 n.r n.r
13. Khorsidi et al., 2019 494 0.170 n.r 0.260 n.r 0.270 n.r
14. Landine and Steward, 1998 108 -0.270 -0.380 0.420 0.410 n.r n.r
15. Lewis, 2017 268 -0.227 0.121 n.r -0.392 n.r n.r
16. Li, Liu et al., 2020a 303 n.r 0.120 0.250 n.r n.r 0.690
17. Li, Liu et al., 2020b 293 n.r 0.050 0.200 n.r n.r 0.590
18. Li, Peng et al., 2020 527 n.r 0.085 0.202 n.r n.r 0.639
19. Martinez, 2003a 53 0.117 0.395 0.238 n.r n.r n.r
20. Martinez, 2003b 42 0.121 0.558 0.431 n.r n.r n.r
21. Montejano, 2014 380 -0.146 0.192 n.r -0.083 n.r n.r
22. Nurwendah and Suyanto, 2019 230 n.r 0.302 0.225 n.r n.r 0.389
23. Ogunmakin and Akomolafe, 2013 364 0.060 0.360 n.r 0.310 n.r n.r
24. Payne, 2011 117 -0.134 0.219 n.r -0.346 n.r n.r
25. Salami, 2008 476 n.r 0.320 0.260 n.r n.r 0.280
26. Salazar and Hayward, 2018 160 n.r 0.170 0.050 n.r n.r 0.220
27. Skaalvik et al., 2015 823 n.r 0.635 0.472 n.r n.r 0.664
28. Snodgrass, 1989 107 -0.030 n.r 0.290 n.r 0.210 n.r
29. Stevens et al., 2004 358 n.r 0.470 0.310 n.r n.r 0.380
30. Suphi and Yaratan, 2012 99 -0.096 0.337 n.r -0.191 n.r n.r
31. Tella et al., 2009 500 0.365 -0.466 n.r -0.321 n.r n.r
32. Thompson, 2005 231 0.100 0.052 n.r 0.417 n.r n.r
33. Turner et al., 2009 264 n.r 0.250 0.095 n.r n.r 0.406
34. Waseem and Asim, 2020 452 0.399 0.350 n.r 0.254 n.r n.r
35. Wilhite, 1990 184 0.380 -0.160 n.r 0.100 n.r n.r
36. Willens,1980 44 -0.420 n.r 0.450 n.r -0.180 n.r
37. Wu et al., 2020 1930 n.r 0.120 0.056 n.r n.r 0.276
38. Yagcl, 1999 547 -0.430 n.r 0.317 n.r 0.244 n.r
39. Yang et al., 2018 4146 n.r 0.420 0.150 n.r n.r 0.100
40. Yuner, 2020 322 n.r 0.120 0.191 n.r n.r 0.456
Number of Studies 24 29 28 13 11 16

Note: LOC = Locus of Control, MOT = Motivation, EFF = Self-Efficacy, ACH = Achievement, n.r = no correlation reported

Table 2: Correlation Coefficients Extracted from Selected Studies

achievement and higher self-efficacy and locus of control can
lead to higher motivation, but locus of control barely leads to
higher self-efficacy and academic achievement. The O-test
showed significant effect size variability (Q (108) = 2189.3,
p < 0.01). As seen in Table 3, the I* values ranged between
80.42% and 96.24%, showing a proportion of high variability
across the observed effects due to variation in true effects that
is not due to sampling error.
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Although all funnel plots indicated asymmetrical distributions
of the observed outcomes around the mean correlation effects
sizes (see the Appendix), Egger’s regression test indicated that
these asymmetries were statistically non-significant (p > 0.05),
except for the mean correlation effect size of the association
between self-efficacy and motivation (p < 0.01). However,
the rank correlation test indicated no publication bias in any of
the meta-analyses (p > 0.05).
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95% ClI

Relations k N Weighted r P (o P
w | w
LOC-ACH 24 5673 0.053 -0.046 0.153 0.292 0.048 95.08%
EFF-ACH 29 14527 0.218 0.133 0.303 <0.001 0.046 95.48%
MOT-ACH 28 13427 0.237 0.193 0.280 <0.001 0.010 80.42%
LOC-EFF 13 3627 0.013 -0.135 0.162 0.859 0.065 96.24%
LOC-MOT 11 2419 0.216 0.106 0.327 <0.001 0.029 92.90%
EFF-MOT 16 11273 0.415 0.332 0.499 <0.001 0.027 92.80%

Note: LOC = Locus of Control, MOT = Motivation, EFF = Self-Efficacy, ACH = Achievement, LL = Lower Limit, UL = Upper Limit
Table 3: Summary effects and heterogeneity measures from stage 1 MASEM

Test of models Table 4 provides the model fit indices for the models tested

At this stage of the analysis, the mediation role of motivation using stage 2 of MASEM. As Table 4 indicates, the model
was tested among self-efficacy, locus of control, and academic  tested (Model 1) using motivation as a mediator variable was
achievement based on the proposed model (Model 1). statistically significant (y*(2) = 6.955, p < 0.05). However, all
In addition, an alternative model was tested by drawing a direct  other model fit indices indicated a good fit (RMSEA = 0.012,
line from self-efficacy to academic achievement (Model 2). SRMR =0.046, TLI=0.937, CF1=0.979).

RMSEA 95% Cl
Model X3(df) p RMSEA L | oL SRMR TLI CFI AIC BIC
Model 1 6.955 (2) 0.031 0.012 0.003  0.022 0.046 0.937 0.979 2.955  -12.521
Model 2 0.063 (1) 0.802 <0.001 <0.001 0.013 0.005 1.024 1.000 -1.937 -9.675

Table 4: Goodness-of-fit indices obtained for each model

According to path coefficients in Figure 3, students’ self- locusof control accounted for 24% of the variance in motivation
efficacy (f = 0.44, 95% CI [0.35, 0.53]) and locus of control and all these three variables accounted for 6% of the variance
(B =0.21, 95% CI [0.09, 0.34]) significantly influenced their in academic achievement. However, Figure 3 shows that self-
motivation. Self-efficacy and locus of control significantly efficacy and locus of control do not significantly co-vary, but
influenced academic achievement through motivation both directly contribute to student motivation and indirectly to
(B =0.25, 95% CI [0.21, 0.29]). In addition, self-efficacy and their academic achievement.

Figure 3: Motivation as a mediator variable (Model 1)

An alternative model (i.e., Model 2) was tested to examine efficacy had a significantly small direct effect on academic
the direct effect of self-efficacy on academic achievement. achievement (5= 0.14, 95% CI [0.04, 0.25]. In contrast, it had
Although the proposed model (Table 4) indicated a good fit, a significantly higher direct influence on motivation (= 0.41,
the alternative model fitted the data perfectly (x* (1) = 0.063, 95% CI [0.32, 0.50]). Both self-efficacy and locus of control
p > 0.05, RMSEA < 0.001, SRMR = 0.005, TLI = 1.024, accounted for 22% of the variance in motivation and through
CFI = 1.000). Here, the y* value of Model 2 was smaller motivation they significantly influenced academic achievement
than its degree of freedom, and thereby the TLI value (f = 0.18, 95% CI [0.11, 0.24]), accounting for 7% of the
slightly exceeded 1, indicating a very well-fitting model. variance. These findings show that self-efficacy both directly
According to the path coefficients illustrated in Figure 4, self- and indirectly influences academic achievement.
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Figure 4: Direct effect of self-efficacy on achievement (Model 2)

As the locus of control was a statistically non-significant
correlate of self-efficacy and academic achievement,
the mediation role of motivation was retested by excluding
the locus of control from the model (Model 3). This model was
tested based on fifteen studies providing all three correlation
coefficients between self-efficacy, motivation, and academic
achievement. According to pairwise meta-analyses conducted
under a random-effects model between these variables (Table 5),
the correlation effect size estimates for the association between

self-efficacy (0.274, 95% CI [0.186, 0.362]) and motivation
(0.216, 95% CI [0.156, 0.276]) were positive and statistically
significant, indicating a moderate effect. Contrarily, the analysis
yielded a very large positive significant effect size estimate for
the association between self-efficacy and motivation (0.429, 95%
CI [0.345, 0.513]). The effect sizes were also heterogeneous
(* (42) = 1048.32, p < 0.01), and the I* index ranged
between 88.75% and 95.75%, showing high variability
among the observed effects due to variation in true effects.

95% CI
Relations k N Weighted r |° m p o P
EFF-ACH 0.274 0.186 0.362 <0.001 0.028 95.75%
MOT-ACH 15 11039 0.216 0.156 0.276 <0.001 0.012 88.75%
EFF-MOT 0.429 0.345 0.513 <0.001 0.025 95.19%

Table 5: Summary effects and heterogeneity measures from stage 1 MASEM with three variables

These combined correlation effect sizes were used to fit Model
3 (Figure 5). Since this model was saturated with a zero degree
of freedom, no model fit index was produced. According to
path coefficients, self-efficacy had a very large direct effect on
motivation (f = 0.43, 95% CI [0.34, 0.51]) and a moderate direct

effect on achievement (f=0.22, 95% CI [0.11, 0.34]). It explained
8% of the variance in motivation. Self-efficacy also had a small
indirect effect on achievement through motivation (f = 0.12,
95% CI [0.03, 0.21]). Altogether, self-efficacy and motivation
accounted for 9% of the variance in academic achievement.

Figure 5: The mediation role of motivation between self-efficacy and achievement (k = 15)
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DISCUSSION AND CONCLUSION

This study examined the relationship between students’
academic achievement, self-efficacy, motivation, and locus
of control through MASEM. For this purpose, correlation
coefficients between these four variables were collected from
the literature. In the first stage of MASEM, we calculated
the mean effect size estimates for the association between these
four variables by extracting 40 correlation coefficients from 37
studies and combining them under a random-effects model.
According to the results, there were moderate and significant
(p < 0.05) correlations between academic achievement, self-
efficacy, and motivation (»=0.218 and r = 0.237, respectively).
In contrast, there was no significant relationship between
academic achievement and locus of control (p > 0.05).
According to these results, students’ academic achievement
increases as their self-efficacy and motivation increase.
However, no such relationship exists between their locus of
control and academic achievement. The findings regarding
the association between academic achievement, self-efficacy,
and motivation are congruent with the past meta-analytic
reviews examining the association between academic
achievement and self-efficacy (Goetze and Driver, 2022;
Honicke and Broadbent, 2016; Multon, Brown and Lent, 1991;
Richardson et al., 2012; Stajkovic et al., 2018, Talsma et al.,
2018) and the association between academic achievement and
motivation (Richardson et al., 2012). For instance, Honicke
and Broadbent (2016) conducted a meta-analysis of 53
studies examining the relationship between self-efficacy and
academic performance. They obtained a moderate correlation
effect size for the association between these two variables
(r = 0.33). Another meta-analysis study reported significantly
positive correlation effect sizes for the association between
academic achievement and motivational (» = 0.321), social
(r=0.210), and emotional factors (» = 0.172; Quilez-Robres et
al., 2021). All these existing meta-analyses indicated that self-
efficacy and motivation are positive correlates of academic
achievement. Supporting the finding regarding the association
between locus of control and academic achievement, a meta-
analysis conducted with 23 studies yielded a very small non-
significant mean correlation effect size estimate (0.02, 95% CI
[-0.11, 0.12]; Cogaltay, 2017). Yet, other past meta-analyses
contradict this finding (Richardson et al., 2012; Findley and
Cooper, 1983). For instance, Richardson et al. (2012) found
a small and significant correlation effect size regarding the
association between internal locus of control and students’
academic performance (k= 13, r = 0.13, 95% CI [0.04, 0.22]).
However, Yesilyaprak (2004) argues that locus of control is
not a variable that directly enables and initiates learning but
directly influences student achievement expectations from
learning outcomes and motivation, indirectly affecting their
learning performance.

There was a very large significant (p <0.05) correlation between
students’ course motivation and self-efficacy (r = 0.415),
whereas there was a significant (p < 0.05) moderate correlation
between motivation and locus of control (» = 0.216). However,
there was no significant relationship between students’ self-
efficacy and locus of control (p > 0.05). According to these
results, as students’ motivation towards a course increases, their

256' Printed ISSN  Electronic ISSN
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self-efficacy and internal locus of control increase. Contrarily,
there is no such relationship between students’ self-efficacy
and their locus of control. Supporting the findings of this study,
past research also shows that motivation positively correlates
with self-efficacy (Ariff et al., 2022; Wu et al., 2020), locus of
control (Preston and Latta, 1978), and learning performance
(Cocca and Cocca, 2019). In contrast, the correlation effect
size for the association between self-efficacy and locus of
control rejected the results of some primary studies reporting
a significant correlation between the two variables (e.g.,
Bahgekapilt and Karaman, 2020; Drago et al., 2018). For
instance, Drago et al. (2018) reported that self-efficacy and
locus of control were significant predictors of academic
performance. As with the relationship between locus of control
and academic achievement, self-efficacy and locus of control
had no significant direct relationship but they may indirectly
influence each other through other variables not included in
this review.

In the second stage of MASEM, we established various
models (proposed, alternative, and three-variable models)
between academic achievement, motivation, self-efficacy, and
locus of control and tested their goodness-of-fit. In model 1
(proposed model), we examined the effect of self-efficacy and
locus of control on academic achievement with the mediation
of motivation. Considering its goodness-of-fit indices, this
model indicated acceptable model data fit. According to
the path graphic (Figure 3), self-efficacy had a significant
very large effect on motivation (f = 0.44) and locus of control
had a significant moderate effect (f# = 0.21). Self-efficacy and
locus of control accounted for 24% of the variance in students’
motivation towards a course. Motivation had a significant
moderate effect on academic achievement (8 = 0.25).
Further, self-efficacy and locus of control accounted for 6%
of the variance in academic achievement through motivation.
Supporting these findings, Li, Peng et al. (2020) concluded
that self-efficacy significantly predicts motivation, and the
variables of peer relationships and motivation significantly
predict academic achievement. Alternatively, Wu et al. (2020)
found that motivation significantly influences self-efficacy.
Bandura (1995: 18) claims that ‘the higher students’ beliefs
in their efficacy to regulate their motivation and learning
activities, the more assured they are in their efficacy to master
academic subjects’. The model examined by Khorsidi et al.
(2019) supported the finding regarding the moderate effect
of locus of control on motivation and the effect of motivation
on academic achievement, while they reported that locus of
control had a small effect on achievement.

In addition to the proposed model, we established a direct
relationship between self-efficacy and academic achievement
in model 2 (alternative model). According to the goodness-of-
fit indices of this model, the model perfectly fitted the data.
Considering the path graphic (Figure 4), self-efficacy had
a very large significant effect on motivation (f = 0.41),
while locus of control had a significant moderate effect
(B = 0.21). Self-efficacy and locus of control accounted for
22% of the variance in students’ motivation towards a course.
Motivation and self-efficacy had a significantly small effect on
academic achievement (f = 0.18 and S = 0.14, respectively).
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In this model, all variables accounted for 7% of the variance in
academic achievement. Both the proposed and alternative models
explained a considerable amount of variance in motivation, and
the effect sizes were similar. Yet, this model showed that self-
efficacy may have a smaller direct effect on achievement but
a very large effect on motivation. In other words, supporting
Bandura’s (1995) claim quoted earlier, students who have
higher self-efficacy may develop higher motivation and thereby
demonstrate higher academic performance. Bandura (1995)
also confirms the correlation between self-efficacy beliefs and
academic achievement but adds that the magnitude of this
association varies across cultures. Similarly, Zimmerman (1995:
208) argues that ‘self-efficacy fosters engagement in learning
activities” and ‘such beliefs affect level of achievement as well
as motivation’. Additionally, a meta-analytic cross-lagged study
by Talsma et al. (2018) found that self-efficacy and academic
performance positively affect each other. Put differently, self-
efficacy significantly affects academic performance. However,
academic performance has a significantly larger subsequent
effect on self-efficacy than the effect of self-efficacy on
performance. Therefore, considering these comments, drawing
a direct line from self-efficacy to academic achievement and
a line to motivation may have improved the goodness-of-fit of
this model, through one cannot ignore the role of locus of control
here. However, although control beliefs are important, they are
insufficient to motivate students to pursue academic activities
(Zimmerman, 1995). If students do not believe that they are
capable of mastering ‘academic demands, they tend to avoid
them even though outcomes are academically achievable’
(Zimmerman, 1985: 217). Therefore, both self-efficacy
and locus of control together seem to play critical roles in
improving student outcomes. All these findings relating to
model 2 parallel studies discussed in support of findings
related to the proposed model.

As the locus of control had a non-significant correlation
with academic achievement and self-efficacy (p > 0.05),
we excluded it from the model and established a three-
variable model with the mediation of motivation. In this
case, the model was saturated and the goodness-of-fit indices
were not calculated. In saturated models, defined as perfectly
fitting model with zero degrees of freedom (Hoyle, 2012), all
variables are correlated with estimated means (Cheung, 2015a),
where the correlations between variables are evaluated. When
the model was examined, the direct effect of self-efficacy
on academic achievement was significant and moderate
(B = 0.22), while its effect on motivation was significantly
very large (f = 0.43). However, motivation had a significantly

small effect on academic achievement (f = 0.12). Self-
efficacy and motivation accounted for 9% of the variance
in academic achievement. Although there are only small
differences between the amounts of explained variance by the
three models, the saturated model is somewhat better than the
other two models in explaining the total variance in academic
achievement. Removing the locus of control from the model
increased the direct effect of self-efficacy on achievement
compared to the second model. Yet, locus of control and self-
efficacy play a significant role in predicting student motivation,
thereby positively influencing their academic achievement.
All the predictor variables examined in this review can exert
a considerable direct or indirect positive influence on students’
academic achievement. However, self-efficacy and locus
of control account for motivation better than all these three
variables together explaining academic achievement.

Limitations and implications

This study is limited from several perspectives. First,
the analyses showed that locus of control and self-efficacy did
not directly correlate with each other. Other variables such
as peer relationships, self-concept, self-esteem, and learning
engagement may mediate the correlation between these two
variables, as motivation mediated the relationship between
locus of control and academic achievement. Future studies
could examine other alternative models by including these and
similar variables. Second, the correlation data did not represent
all studies, as studies examining the relationship between at
least three variables were included in the analysis, and no
study examined all variables in the same study (see Table 2).
Including studies with one or two correlations in the study can
cause too many missing values that may not allow the program
to run the analysis. Therefore, primary studies focusing on
the relationship between all these variables are needed to
enable further analyses through meta-analytic reviews of
this kind. Third, the effect sizes obtained in this review were
heterogeneous. Therefore, the mean correlation effect sizes
could have been influenced by extraneous variables such as
different data collection tools used in primary studies and
various education levels that future studies may want to address
through moderator analyses. In addition, the conclusions
drawn from this study are limited to the findings of primary
studies retrieved from only five databases and the search
terms used. Searching more databases and journals could have
yielded more relevant studies. These limitations may reduce
the generalizability of our findings, which future studies may
address by replicating this study.
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