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Abstract 
The primary objective of this study was to investigate the differences in the level of student engagement 
in various forms of digital academic dishonesty, concerning gender, study area, and study level. The 
study participants were 209 students enrolled in higher education programs in Croatia. A self-reporting 
instrument was designed to assess student engagement in various forms of digital academic dishonesty. 
The students’ academic dishonesty engagement scale (SADE) was developed following a thorough 
review of the national and international literature on academic dishonesty in the digital age. The SADE 
scale was validated using exploratory factor analysis and revealed a three-factor solution. In further 
analysis, we used descriptive measures and inferential statistics to determine the levels of students’ 
academic dishonesty and differences in students’ academic dishonesty levels concerning gender, study 
level, and study area. Descriptive measures indicated different levels of students’ engagement in the 
three aspects of academic dishonesty. The research results are discussed concerning relevant literature 
that indicates the necessity of improving academic integrity among higher education students. 
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1 INTRODUCTION 
The phenomenon of academic dishonesty in higher education has been an important topic of ethical 
debate and scientific research for decades [1]. Digital technologies offer new possibilities of interaction 
and wide access to information. At the same time, digital technologies facilitate behaviors that may be 
classified as academic dishonesty, and as a result, we recognize the phenomenon of digital academic 
dishonesty [2].  

In this paper, the focus will be on determining the level of academic dishonesty in the digital higher 
education environment. The research was conducted during the COVID19 related confinement, and the 
changed teaching conditions had an additional impact on the occurrence and recognition of academic 
dishonesty in the digital environment. With the rapid move to online learning during the COVID-19 
pandemic, higher education teachers around the world were trying to adjust their courses in a short 
period of time while not jeopardizing course outcomes that are directly related to testing [3].  

2 REVIEW OF THE LITERATURE 
Academic dishonesty is a problem which significantly impacts educational systems, and, as a result, invites 
intense research and debate between teachers, administrators, and educational policy makers. Definitions 
of academic dishonesty vary between different locations and institutions in the world, as well as between 
teachers within the same institutions. This only further highlights the complexity of academic dishonesty 
as a phenomenon, and the importance of viewing and researching all its underlying aspects [4]. Along with 
the usual examples, such as copying answers during an exam, or copying other students’ homework, 
academic dishonesty also encompasses heavier forms of dishonesty, such as plagiarizing, impersonating 
colleagues and taking exams in their stead, falsely reporting technical problems, and group collaborations 
with the explicit aim of committing academically dishonest actions and behaviours [5].  

In essence, digital forms of cheating do not significantly differ from traditional forms of academic 
dishonesty, besides the fact that they make it substantially easier to engage in such behaviour. Easier 
access to information, as well as the option to manipulate said information, leads to a laxer approach 
when citing authors, the result of which may be plagiarism [6]. Computers are not the only potential 
source of academic dishonesty, and plagiarizing is not the only form of academic dishonesty. 
Technology has become an integral part of the educational process, resulting in numerous positive 
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consequences, yet it simultaneously enabled the evolution of such aspects of education which are 
inherently negative, such as academic dishonesty [6], [7]. 

According to Singh [6] there are several factors which influence academic dishonesty, such as the 
environment, student interactions and the presence or absence of face-to-face interaction. In order to 
ascertain the frequency of individual forms of academic dishonesty and compare the frequency of 
traditional (analogue) and digital dishonesty, Friedman, Blau and Eshet-Alkalai [8] analysed sanctioned 
cases of academic dishonesty. They noticed a trend pertaining to the correlation of technology and 
forms of dishonesty, where cheating more commonly took place within an analogue environment, while 
plagiarism and the facilitation of someone else’s dishonesty was more common in a digital environment. 

Online learning influences the prevalence of academic dishonesty, as well as the erasure of the 
distinction of dishonesty taking place within or outside the classroom [4]. Studies of academic dishonesty 
within the context of online exams are focused on investigating the influence that programs designed to 
prevent cheating during exams have on student success. Research conducted by Raghavan and Zhang 
[9] ascertained that academic dishonesty does take place within online exams, but that programs 
designed to prevent academic dishonesty are effective in alleviating such behaviour. Furthermore, the 
results suggest that there are differences concerning gender within the digital context of academic 
dishonesty, with female students exhibiting lesser inclination towards cheating. 

Štambuk, Maričić and Hanzec [10] studied the attitudes and perceptions teachers from all educational 
levels in Croatia have about the prevalence and acceptability of academic dishonesty. Results of their 
research suggest that there is no significant deviation in the teachers’ answers, when viewed through 
the educational level of the institution they are employed in, and that the teachers are aware that 
academic dishonesty takes place within their classrooms. It is noteworthy that less than half the teachers 
always react when they notice academically dishonest behaviour. Within this context, an interesting 
aspect of academic dishonesty, as outlined in a number of studies, is the students' tendency to reject 
personal responsibility for cheating and instead assign blame to the teachers and institutions themselves 
(i.e. [5], [11]). Another recognizable aspect is the students’ tendency to relate the difficulty of the exam 
and academic dishonesty with the perceived incompetence of the teacher, highlighting the importance 
of introducing creative tests designed to lessen the prevalence of academic dishonesty [5]. 

It was determined in various studies, concerned with the prevalence of certain forms of digital 
dishonesty, that a significant percentage of digital academic dishonesty is primarily achieved through 
the usage of smartphones (i.e. [8], [12]), by recording and writing down answers, sending messages 
containing the right answers to colleagues and taking pictures of exams and subsequently sending them 
to colleagues who are yet to take the exam [8]. Students who collaboratively cheat by using modern 
information-communication technologies and social networks manage to easily plan and pass their 
exams. The methods they employ to achieve those aims include using ICT to track down students who 
already took the exams in question. They acquire the exam questions from those students, and/or, in 
the case of exams which have a larger possible set of questions resulting in slightly different, recurring 
exam variants, use social networks in a massive and concerted effort to collect all the questions over 
time, in order to create a database comprised of those answers, shared and maintained through the 
social network [5]. Searching and asking around for test questions of exams they are yet to take the 
students do not even see as a form of dishonesty [11]. 

While academic dishonesty involves various forms of cheating, plagiarism, and theft of various forms of 
intellectual property, in order to prevent academic dishonesty, it is important to recognize the concept of 
academic integrity that includes personal choice to act responsibly and take responsibility for one's 
actions (i.e. [4], [12]). The development of academic integrity through the encouragement of desirable 
values and the education of teachers and students is a way to address academic dishonesty. It is 
necessary to include the concept of academic integrity in discussions on desirable approaches to higher 
education [13]. When considering the inclusion of academic integrity in higher education programs, it is 
necessary to analyze the presence of different information literacy related outcomes in the higher 
education curricula. Earlier studies indicate that teacher education programs in Croatia tend to teach 
information evaluation techniques but lack instruction on fair use of information [14]. When considering 
higher education programs, it is necessary to recognize the generational characteristics of students, 
with a particular focus on the current information and communication competence of digital natives [15]. 
The development of information literacy among higher education students should include information 
retrieval methods, information access, selection, evaluation, and fair use [16]. The correct use of 
information in the digital age includes knowledge of open sources and open educational materials. The 
online environment provides many opportunities for teaching on these topics [17]. 
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3 OBJECTIVES OF THIS PAPER 
The main objective of this paper is to investigate student engagement in various forms of academic 
dishonesty mediated by Internet and mobile technology, while placing the research study results in the 
context of the current literature on the academic dishonesty in the digital age. In the scope of the aim 
the following questions were formulated: 

1 What is the level of student engagement in various forms of academic dishonesty in the digital 
age? 

2 Is there a difference in the level of student engagement in various forms of academic dishonesty 
with respect to gender, study area, and study level? 

4 METHODOLOGY 

4.1 Procedures  
Prior to completing the online questionnaire, the participants were informed about the study topic and 
were advised of the anonymous and confidential nature of the study. Also, they were informed that they 
could withdraw from the study prior to submitting the questionnaire.  

4.2 Participants 
The survey included 209 students enrolled in higher education programs in Croatia. The characteristics 
of the participants are described in relation to gender, study area and study level (table 1). Of the 
students who participated in the survey 72.2% were female and 27.8% were male. Regarding the study 
area, 45.9% of respondents were studying in the areas of social sciences, humanistic sciences, and art 
(SS-HS-Art), while 54.1% of respondents were studying in the areas of natural sciences, medical 
sciences, and technical sciences (NS – MS – TS). Finally, regarding the study level of students who 
participated in the research, 54.5% of the respondents were attending undergraduate studies, and 
45.5% of the respondents were attending graduate studies. 

Table 1. Study participants’ demographics 

Gender f % 
Male 58 27.8 
Female 151 72.2 
Total 209 100.0 

Study Area f % 
Social Sciences – Humanistic 
Sciences – Art (SS-HS-Art) 96 45.9 

Natural Sciences – Medical Sciences - 
Tehnical Sciences (NS – MS – TS) 113 54.1 

Total 209 100.0 

Study Level f % 
Undergraduate 114 54.5 
Graduate 95 45.5 
Total 209 100.0 

4.3 Instrument  
A self-reporting instrument was designed to assess student engagement in various forms of academic 
dishonesty mediated by Internet and mobile technology. In the first section the participants were asked 
about their demographics while in the second section they were asked about their views on the different 
aspects of academic dishonesty. In the second section, the participants were asked to complete a 5-
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point Likert scale (1=strongly disagree to 5=strongly agree). The students’ academic dishonesty 
engagement scale (SADE) consisting of 10-items was developed following a thorough review of the 
national and international literature on academic dishonesty in the digital age (i.e. [1], [5], [7], [8], [18], 
[19], [20]).  

4.4 Data Analysis 
In the first step of data analysis, we use the exploratory factor analysis which is justified on the basis of 
the Kaiser-Meyer-Olkin measure of sampling adequacy (KMO ≥ 0.5) [21], and Bartlett’s test of sphericity. 
For communalities, we use the 0.4 threshold [22], and check the reliability of scales with Cronbach’s 
alpha coefficient. The varimax rotation was used to improve the factors’ interpretability.  

In the second step of data analysis, we used descriptive measures (mean and standard deviation) and 
inferential statistics (t-test) to determine the levels of students’ academic dishonesty and differences in 
students’ academic dishonesty levels concerning gender, study level, and study area. 

5 RESULTS 
Table 2 presents the results of factor analysis for the construct student engagement in various forms of 
academic dishonesty. Value of Kaiser-Meyer-Olkin measure of sampling adequacy (KMO = 0.804) and 
results of Bartlett’s test of sphericity (p < 0.001) suggested the use of factor analysis. The values of all 
communalities for the construct are higher than 0.60; therefore, we have not eliminated any variable. 
Analysis of the 10 items from section 2 of the questionnaire revealed a three-factor solution with 
eigenvalues >1, accounting for 72.5% of the total variance.  

We named the three factors according to the variables that were included into each factor and thus 
represented it. Factor 1 was labelled Online Learning Environment. Four items loaded on this factor, with 
loadings ranging from 0.879 to 0.662 (explained variance 25.8%). The top item within the factor was: While 
taking an exam within an online environment (for instance an online multiple-choice test on a university 
associated web page) I will, using the same computer (and/or a smartphone), always communicate with 
colleagues (who send me the correct answers) if an opportunity presents itself. Factor 2 was labelled Peer 
Exchange. Three items loaded on this factor, with loadings ranging from 0.874 to 0.604 (explained variance 
23.6%). The top item within the factor was: I frequently acquire and share tests and test answers which 
were forwarded to me by previous generations of students through social network groups or mobile 
applications (for instance Facebook and/or WhatsApp). Factor 3 was given the label Mobile Phone Use. 
Three items loaded on this factor, with loadings ranging from 0.891 to 0.792 (explained variance 23.1%). 
The top item within the factor was: I frequently use a smartphone containing pictures or entire study notes 
to cheat during the exam. The value of Cronbach’s alpha for the entire scale is 0.868, while the values for 
single factors are factor 1 (0.731), factor 2 (0.713) and factor 3 (0.748). 

Table 2. Results of factor analysis for the students’ academic dishonesty engagement scale  

 Factors 
Item 1 2 3 

While taking an exam within an online environment (for instance an online multiple-
choice test on a university associated web page) I will use the same computer (and/or 
a smartphone) to open learning materials and use them to cheat if an opportunity 
presents itself 

.780 .401  

While taking an exam within an online environment (for instance an online multiple-
choice test on a university associated web page) I will, using the same computer 
(and/or a smartphone), always communicate with colleagues (who send me the 
correct answers) if an opportunity presents itself 

.879   

During an oral exam within an online environment, I will always read answers from the 
computer screen if an opportunity presents itself  .662   

If I do not have the time or the will, I will frequently find a multitude of online sources 
to incorporate into my seminar papers or other required tasks without proper citing  .684   

Within social network or mobile application groups (for instance Facebook and/or 
WhatsApp) I frequently download tests and test answers in the form of pictures, PDF 
or Word documents forwarded by previous generations of students 

 .869  
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I frequently acquire and share tests and test answers which were forwarded to me by 
previous generations of students through social network or mobile application groups 
(for instance Facebook and/or WhatsApp) 

 .874  

I spend considerably less time studying when I have the test questions ready in 
advance due to previous generations of students sharing them  .604  

I frequently use a smartphone containing pictures or entire study notes to cheat during 
the exam   .891 

During the exams I frequently contact my colleagues through applications (for 
instance WhatsApp) by using my smartphone to cheat for myself and/or send correct 
answers to others taking the exam 

  .792 

I more frequently use my smartphone to cheat during the exam, as opposed to using 
cheat sheets or whispering with other students   .823 

Eigenvalues 4.6 1.5 1.1 

Explained Variance 25.8% 23.6% 23.1% 

Cronbach's alpha 0.731 0.713 0.748 

The descriptive measures indicated different levels of students’ engagement in the three aspects of 
academic dishonesty.  

Table 3. Results of t-test for students’ engagement in different forms of academic dishonesty concering gender. 

 Gender M SD t df p 

Online Learning 
Environment 

male 5.46 3.26 
.402 207 .688 

female 5.28 2.91 

Peer Exchange 
male 11.07 3.55 

1.904 207 .058 
female 9.98 3.76 

Mobile Phone Use 
male 11.03 5.20 

.750 207 .454 
female 10.46 4.89 

The results of the t-test did not reveal significant statistical differences in different aspects of academic 
dishonesty among students concerning gender. The results presented in table 3 indicate non-significant 
differences in the online learning environment aspect (t=.402, df=207, p=.688), peer exchange aspect 
(t=1.904, df=207, p=.058), and mobile phone use aspect (t=.750, df=207, p=.454) of academic 
dishonesty. Nevertheless, the descriptive measures indicate more frequent engagement of male 
students in all forms of academic dishonesty. The study by Friedman, Blau, and Eshet-Alkalai [8] shows 
that no gender differences in frequency of use and types of academic dishonesty were observed, which 
supports the findings from this paper. The results from the study conducted by Raghavan and Zhang 
[17] indicate that female students to a lesser extent seek information and help from other sources during 
exams. 

Table 4. Results of t-test for students’ engagement in different forms of academic dishonesty concering Study Level. 

 Level M SD t df p 

Online Learning 
Environment 

undergraduate 5.18 3.05 
-1.115 186 .266 

graduate 5.69 3.01 

Peer Exchange 
undergraduate 9.26 4.02 

-4.426 186 .000 
graduate 11.63 2.79 

Mobile Phone Use 
undergraduate 10.29 5.04 

-.539 186 .591 
graduate 10.71 5.01 
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As presented in table 4, the results of the t-test revealed significant statistical differences in the peer 
exchange aspect of academic dishonesty concerning study level undergraduate vs. graduate students 
(t=-4.426, df=186, p=.000), with more frequent engagement of graduate students. The results of the t-
test on the online learning environment aspect (t=-1.115, df=186, p=.266), and mobile phone use aspect 
(t=-.539, df=186, p=.591) of academic dishonesty concerning study level were not significant. 
Nevertheless, the descriptive measures on both subscales indicate more frequent engagement of 
graduate students in all forms of academic dishonesty. These results are supported by some earlier 
studies where researchers found that older students are more likely to collaborate negatively on social 
media, and this type of collaboration involves behaviors such as sharing responses for an upcoming 
exam and sharing answers to questions from homework [18]. Petrak and Bartolac [11], on the other 
hand, have come to conflicting conclusions in their research, stating that older students report a lower 
frequency of engaging in academic dishonesty. 

Table 5. Results of t-test for students’ engagement in different forms of academic dishonesty concering Study Area. 

 Study Area M SD t df p 

Online Learning 
Environment 

SS – HS – Art 5.58 2.95 
1.122 207 .263 

NS – MS - TS 5.12 3.05 

Peer Exchange 
SS – HS – Art 10.93 3.36 

2.331 207 .021 
NS – MS - TS 9.73 3.94 

Mobile Phone Use 
SS – HS – Art 10.68 4.83 

.188 207 .851 
NS – MS - TS 10.56 5.12 

Furthermore, the results of the t-test revealed significant statistical differences in the peer exchange 
aspect of academic dishonesty concerning study area Social Sciences – Humanistic Sciences – Art 
(SS-HS-Art) vs. Natural Sciences – Medical Sciences - Tehnical Sciences (NS-MS-TS) (t=-2.331, 
df=207, p=.021), with more frequent engagement of students in SS-HS-Art (table 5). The results of the 
t-test on the online learning environment aspect (t=1.122, df=207, p=.263), and mobile phone use aspect 
(t=.188, df=207, p=.851) of academic dishonesty concerning study area were not significant. 
Nevertheless, the descriptive measures on both subscales indicate more frequent engagement of 
students in SS-HS-Art in all forms of academic dishonesty. These findings are not aligned with the 
findings of earlier studies which indicate that students in natural and technical sciences report 
significantly higher rates of cheating than those in humanistic and social sciences (i.e. [19], [20]). 

6 CONCLUSIONS 
Social networks and mobile applications are increasingly becoming the focal point in the students’ 
process of constructing their personal learning environments. Students use these technologies to a great 
extent, and in a multitude of ways- as a place of interaction with colleagues, the principal source of 
information regarding news and advice pertaining to studying, a place for arranging and planning group 
activities and sharing and downloading learning materials. On the other hand, all the previously 
mentioned communication and interaction possibilities afforded by social networks and mobile 
applications maximally facilitate the negative educational aspects these technologies enable and 
exacerbate. 

Students, to a significant extent, admit that they use social networks and mobile communication 
applications to download and share among themselves test questions and answers for exams they are 
yet to take, which adversely affects the time they spend studying. As a result, the digital technologies 
outlined in this paper most certainly manifest themselves as a double-edged sword for educational 
institutions. However, if the teachers were to be made aware of their negative potential, adjustments 
and adaptations would be possible, which could result in positive consequences for students’ attitudes 
and approaches to studying, as well as teaching and examination strategies. 

The results of this research indicate different levels of students’ engagement in the three aspects of 
academic dishonesty, with the more frequent engagement of male students, graduate students and 
students studying social sciences, humanities, or arts. The presence of academic dishonesty indicates 
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the necessity of improving academic integrity among higher education students. To achieve this goal, it 
would be beneficial to involve students in meaningful active learning experiences.  
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