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subject degrees at higher education institutions throughout the UK, China, and South Cyprus, and a total of
984 responses have been statistically analysed to determine the common areas of understanding and misun-
derstanding among students on various topics related to source-code plagiarism. The study identifies those
topics which are well understood, and those topics which are not properly understood across the different
groups of students, and is the first study which specifically discusses Cypriot student perceptions on source-
code plagiarism. This study provides useful information to educators (teaching home and international
students) who wish to better inform their students on the issues of plagiarism and source-code plagiarism.
Finally, the survey results revealed that although students who were informed about plagiarism better un-
derstood what actions constitute plagiarism, some topics were still unclear among students regardless of the
students’ educational background and whether they had been previously informed about plagiarism.
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1. INTRODUCTION

Plagiarism is the intentional or unintentional use of someone else’s work without pro-
viding appropriate acknowledgement of the sources. Students from different national
and cultural backgrounds may have different attitudes and perspectives on what con-
stitutes plagiarism [Foltynek and Cech 2012]. Hence, plagiarism may be a problem
when students choose to study away from their home country.
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1.1. International Students — Is There a Problem?

Much research has been conducted on plagiarism in Higher Education Institutions
(HEI) on the topics of plagiarism detection, investigation, and prevention [Bradley
2011; Twomey et al. 2009]. Research also exists on identifying student perspectives
on plagiarism, but these are surveys which focus on English-speaking HEIs [Chuda
et al. 2012; Joy et al. 2011]. In such studies, the “home” university has typically been
English speaking (predominantly UK or US) and the “international” students referred
to are generally from countries where English is not the first language. These stud-
ies have often reported a higher rate of plagiarism amongst international students
compared to local students [Park 2003]. Some studies of international students in En-
glish speaking universities, such as those of Bamford and Sergiou in the UK [Bamford
and Sergiou 2005; Bista 2011; Qi 2008] and in the US, have reported instances of
plagiarism accounting for up to 50% of the international students in the cohorts stud-
ied. However, other studies have found no correlation between incidence of plagiarism
and students’ nationality, with Chinese students who took their undergraduate degree
in a Chinese university discovered to be less likely to plagiarise than those whose
first degree was in the UK [Barrett and Malcolm 2006]. The situation is complex,
and Montgomery [2010] warns against simplistic attribution of plagiarism to different
learning backgrounds. She suggests instead that academic integrity is a contextual
educational value which needs to be embedded throughout the teaching and learning
process.

1.2. Factors Contributing to Misunderstanding

In some cases, plagiarism occurs through lack of understanding [Nadelson 2007]. Even
within a country with a “robust” approach to plagiarism education and detection, policy
details and penalties may vary between institutions [Tennant et al. 2007], and lack
of awareness of expected citation behaviour is consistently cited as a major reason
for text-based plagiarism [Bamford and Sergiou 2005; Marshall and Garry 2005]. Few
institutions have specific guidance on the issue of source-code plagiarism and there is
evidence that aspects of this are commonly misunderstood by students both in the UK
[Joy et al. 2011] and in China [Zhang et al. 2014].

Yakovchuk [2008] undertook a study of non-native university students in the UK
and identified a number of reasons for plagiarising given by those students. However,
the only reason which was specific to international students was language difficulty.
This is reinforced by Timm et al. [2008] who highlights the relatively low level of
English ability required of international students in some UK universities, and notes
that such students’ vocabulary is insufficient for effective paraphrasing. Since the
majority of comparative studies have been conducted in a single institution using a
single language (mainly English), the issue of language difficulties has often become
linked in the literature with plagiarism, although the effect of this on source-code
plagiarism has not been explored.

Similarly, the effects on source-code plagiarism of other factors known to affect text
plagiarism are as yet unclear. For example, in many Asian countries (including China),
in Cyprus and in Greece, learning and assessment are textbook oriented and students
are encouraged to memorise works of others. As a result, when these students enter
UK Higher Education, they experience difficulties in being critical and stating their
own opinions [Hayes and Introna 2005].

Ireland and English [2011] raise the issue of individual learner differences based on
previous learning styles adopted from the learner’s country of origin. Mattisson [2010],
Montgomery [2010], Hayes and Introna [2005], and Pennycook [1996] share the same
opinion that the writing style of international students influences their understanding
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of plagiarism and argue that it is very important for academics to familiarise them-
selves with the learning styles of their students prior to accusing them of plagiarism.

Hayes and Introna [2005] investigated the understanding of overseas postgraduate
students studying on a Master’s course at a UK HEI. The study gathered information
using focus groups and questionnaires from five groups of students—Asian, Chinese,
Greek, British, and the rest of the world. They found that memorisation is a form
of learning enforced in China and Greece. In addition to the educational background
of overseas students, “linguistic competence” and “the ability to master disciplinary
academic language” could be reasons for overseas students to plagiarise (ibid.). Chou
[2010] also observed that plagiarism by students coming from a Chinese background
may not be intentional mainly due to the fact that, during their education, students
are required to present, cite, and memorise articles, textbook passages, proverbs, and
other text and are rewarded for their memorising skills. Chou argues that originality
is viewed differently by Chinese and Western writers—Chinese writers believe that
when writing about the work of others they must present the content exactly as it was
written by the original author. Such practices are not acceptable in UK educational
institutions. Importantly, because students memorise large amounts of text, they may
not remember the source and may not provide citations when they write about a topic.
Chou further argues that cultural values impact on the concept of plagiarism and it may
be “unreasonable” and “unfair” to view it as intentional by English Learning Language
Students (ibid.). This view contrasts with the findings of Barrett and Malcolm [2006]
mentioned above.

Although cultural influences have been cited by many authors, such as Sowden
[2005], Leask [2006], and Kutieleh and Adiningrum [2011] as being contributory factors
for student plagiarism, this is not yet clearly established. Liu [2005], in a critique of
the positions taken by authors such as Sowden, notes that in the Chinese tradition,
although there is a greater preponderance of memorising and quoting, attribution is
still required and plagiarism is not regarded as acceptable. Liu notes that the purpose
of memorisation is not to copy, it is to help the learner remember good writing style.
Stone [2008] further identifies the relatively late development of intellectual property
rights in China as another factor linked to plagiarism there.

A particular problem when considering plagiarism of source-code is that the dis-
tinction between acceptable code reuse and unacceptable plagiarism is often indistinct
[Simon and Sheard 2015]. Due to the object-oriented nature of many programming lan-
guages, reuse of code may be encouraged, and, within a commercial context, such reuse
would often be considered good practice. Furthermore, Integrated Development Envi-
ronments (IDEs) typically provide templates for programmers to use, and educators
may give students partially complete programs for students to “fill in the gaps.” These
aspects of the software development process undoubtedly complicate the plagiarism
agenda, but the view of an academic institution is likely to be very clear - the student
must graduate with an understanding of plagiarism which is consistent with academic
norms and basic (copyright) legislation. If, at a later time, the student legitimately
shares code as part of a team development process, then it becomes the responsibility
of the employer to train the student as to acceptable source-code re-use consistent with
the software development process being undertaken.

1.3. Plagiarism in Greece and South Cyprus

At the moment there has been very little research published on plagiarism in Cypriot
and Greek HEIs. Kokkinaki et al. [2015] conducted a survey to determine the aware-
ness and perceptions of university students studying in South Cyprus. Their findings
revealed that there is lack of clear understanding of plagiarism attributed to poor
education on the topic of plagiarism, deficiencies in university plagiarism policies,
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procedures, and penalties. They emphasise that there is a need for appropriate mecha-
nisms for informing faculty and students about these definitions in order to ensure that
the concept of plagiarism is understood. Foltynek and Cech [2012] observed that anti-
plagiarism policies are (partly) ignored by Cypriot educators, and that most Cypriot
students are unaware of penalties for plagiarism. Sidera-Sideri [X:§cpa-X15épn 2003]
gathered the perceptions of Greek students studying in a UK university on what con-
stitutes plagiarism and found that although these students have a good understanding
of plagiarism concepts, they experience great difficulty avoiding it due to lack of good
writing skills. Within Greece itself, Timm et al. [2008] note that cheating in exams
has been claimed by academic staff as “both endemic and casual,” and remarks that
there is an almost complete absence of policies on plagiarism and a lack of interest on
the part of academic staff—“we found no policies or penalties in place in any of the
institutions we visited.” Without doubt, a plagiarism policy may confuse or even seem
unfair to Asian, Chinese, and Greek students, or to those students who come from a
similar educational background where memorisation is enforced, and understanding
should be shown to these students. A particular concern raised by Kambouri is the fact
that Greece and South Cyprus have many similarities in their educational systems,
curricula, assessment, and policies [Kambouri 2012].

The literature survey revealed that limited work exists on plagiarism in Cyprus
HEIs. This article extends our previous studies which discuss the perceptions of home
students studying in UK [Joy et al. 2011, 2013; Zhang et al. 2014] by including results
gathered from Cyprus home students. In addition, this article builds upon the existing
literature on perceptions of Cypriot students on plagiarism, in comparison to students
from other backgrounds, as discussed in Section 2.

2. CONTRIBUTION AND SIGNIFICANCE

Our study is the first study that gathers the perceptions of Southern Cypriot students
on source-code plagiarism and also the first study to compare perceptions of Southern
Cypriot students to students of different cultural backgrounds on the topic of source-
code plagiarism. Furthermore, our research contributes to the very limited literature
that currently exists on the issue of plagiarism in Cyprus. The aim of the study is to
identify those topics which are well understood and those topics which are not properly
understood across the different groups of students, providing useful information to ed-
ucators from UK, China, and South Cyprus who wish to better inform their students
on the issues of plagiarism and source-code plagiarism. In addition, such information
can be useful to all educators teaching students of various educational backgrounds,
since many of the topics were commonly misunderstood regardless of educational back-
ground. By applying the same instrument that has already been used to explore student
understanding of source-code plagiarism in the UK and in China, equivalent data cap-
tured in South Cyprus will help address this issue [Joy et al. 2011; Zhang et al. 2014;
Joy et al. 2013]. In conclusion, this article combines the results of a survey undertaken
in three different countries to investigate the differences in the understanding of issues
of plagiarism based on educational background.

3. METHODOLOGY

Previous studies by the authors have identified the perceptions of students studying
in the UK [Joy et al. 2011, 2013; Zhang et al. 2014]. These two studies used the same
questionnaire, written in different languages, and published as an online survey. The
questions were informed by an extensive literature review, as discussed by Joy and
colleagues [Cosma and Joy 2008; Joy et al. 2009, 2011], and are grouped into the
following five categories.
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(1) Self-plagiarism and source-code reuse;

(2) Copying text from books and online sources;

(3) Stealing or paying other people to produce work;
falsification as opposed to plagiarism;

(4) Collusion due to inappropriate collaboration; and

(5) Converting code to another programming language.

The aim of this study was to determine whether educational background influences
students’ understanding and approach to plagiarism. Therefore, data were collected
from students studying in their home country. To ensure that all responses were from
home students, one of the demographic questions asked students to select whether
they were a home or overseas student from a list of options. Responses were filtered
such that only UK home-student responses, Chinese home-student, and Cypriot home-
student responses were considered for the statistical analysis. The survey consisted of
six demographic questions and 15 scenarios, each addressing one of the five source-code
plagiarism topics mentioned above. The overall aim of the research was to compare the
responses of UK, Chinese, and Cypriot students in order to determine whether there
exist any significant differences on their perceptions on the five topics.

A total of 615 responses were gathered from UK home students at 18 universities
throughout the UK, and a total of 159 responses were gathered from students at 31
universities throughout China. The same survey was translated to the Greek language
by native Greek language speakers and completed by 210 students studying at six
different HEIs in Cyprus, offering university level computing degrees. The original
(UK) survey was conducted in May/June 2008, the China survey in December 2012,
and the Cyprus Survey was conducted from November 2013 until February 2014.

The UK survey was distributed to all computing departments in all universities
through a mailing list of contacts supplied by the Higher Education Academy. The
China survey was sent to known contacts at a representative selection of 30 univer-
sities (it was expected that requests sent to universities where there was no existing
relationship would be ignored). The Cyprus survey was distributed to academics teach-
ing computing modules at all Cyprus public and private universities, and was also dis-
tributed to academics in two other well-established HEIs. Academics and university
administration contacts were emailed and encouraged to forward a “prepared email”
containing instructions and the link to the online survey to all their undergraduate
computing students.

4. ANALYSIS OF RESPONSES

A statistical analysis was performed with Statistical Package for the Social Sciences
(SPSS), using a range of tests including frequency statistics, cross-tabulation tests,
and t-tests for comparing the mean scores, in order to appropriately determine sta-
tistical significance of the results. The alpha value of @ = 0.01 was used and results
with statistical significance p > 0.01 were rejected. Of the UK respondents, 22.1% did
not state their institution. Of the remaining 77.9%, the majority (60.8%) came from
established (“Pre-1992”) universities, 15% from the Open University (the UK’s main
distance learning institution), 12.3% from Oxbridge colleges, and 11.9% from the new
(“Post-1992”) universities. English universities accounted for the majority of respon-
dents (568.2% of those who stated their institution), with Scottish and Northern Irish
universities accounting for the remainder (20.5% and 21.3%, respectively).

The Chinese respondents came from 30 institutions throughout the country in 14
provinces, including regional teaching universities and nationally renowned research-
led institutions. The provinces most highly represented were Henan (54.1%), Shanghai
(12.6%), and Hebei (11.3%). Thirteen institutions are included in the “Project 211”
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list of 112 nationally important key universities, six in the “Project 985” list of 39
top-ranking universities, and three in the recent “Project 2011” (Higher Education
Innovative Capacity Improvement Scheme) list.

South Cyprus has a total of two public universities, one based in Nicosia and one
in Limassol; and four private universities, three of which are based in Nicosia (with
campuses in other cities) and one in the city of Paphos. The Cypriot respondents who
participated in the survey came from four universities (one public and three private
universities) and two well-established private colleges offering undergraduate univer-
sity degrees. All participating HEIs are “Post-1992” and offer accredited undergraduate
and postgraduate programmes. The degrees offered by the private HEIs are accredited
by the Cyprus Evaluation Committee of Private Universities. The majority of the re-
spondents (72.6%) studied at institutions located in Nicosia, whereas 11.4% of students
studied in Larnaca, 2.7% in Limassol, followed by those students (8.7%) who studied
in a university with campuses in Limassol and Nicosia, and finally 4.6% of students
did not specify their institution.

4.1. Overall Scores and Differences of Overall Scores Based on Educational Background

For each of the 15 scenarios, the students were asked to select one of the possible
responses:

. Yes, definitely;

. I think it is, but I am not completely sure;

. I don’t know;

. I think it isn’t, but I am not completely sure;
. No, definitely not.

O o TP

For each scenario, there was one correct response, which was agreed on by at least
four academics who were experienced in plagiarism detection and were familiar with
university disciplinary processes. This ensured that each scenario was either very
clearly plagiarism or was clearly not plagiarism, and that there were no ambiguous
scenarios.

During analysis, each student’s response was allocated a mark in the range
{1,0.5,0, —0.5, —1}, where a 1.0 mark was given to a correct response, responses b
and d were given a 0.5 or —0.5 mark based on the correct answer, and a —1.0 mark
was given to an incorrect response. Response ¢ was worth 0 in all cases. The coding
allowed the calculation of an “average mark” for each respondent on a scale from —1.0
to +1.0, where a score of +1.0 indicates that the respondent answered each ques-
tion correctly. The frequency distributions of the average score variable is shown in
Figure 1.

Table I shows some descriptive statistics about the survey scores obtained by the
different groups. Statistical t-tests revealed significant differences between the mean
scores of the UK and Chinese student groups (t = 19.669, df = 230.355, p = 0.00),
Chinese and Cypriot student groups (t = —5.647, df = 358.631, p = 0.00), and UK and
Cypriot student groups (t = 12.624, df = 306.004, p = 0.00).

4.2. The Impact of Informing Students About Plagiarism
on Their Understanding of Plagiarism

In order to remind students about the meaning of “plagiarism,” a definition of the term
(taken from Wikipedia) was included in the survey. A total of 80.2% of students were
informed about plagiarism during their current course (Table II), and 92.3% claim that
they understand what plagiarism is (Table III). The results of a cross tabulation test
(Table IV) revealed that, of the students who reported they were not informed about
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Fig. 1. Frequency distributions of average scores variables.

Table I. Descriptive Statistics of Scores Based on Group

N Mean SD Min | Max
UK Students 615 | 0.5274 | 0.16979 | —0.17 | 0.97
Chinese Students | 159 | 0.2065 | 0.18637 | —0.20 | 0.73
Cypriot Students | 210 | 0.3238 | 0.21156 | —0.30 | 1.00
Total 984 | 0.4321 | 0.22253 | —0.30 | 1.00

Table II. Informed Vs. Uninformed: Have You, During Your Current
Degree Course, Been Informed About What Plagiarism Is?
No Yes Total
UK Students 22 (3.6%) | 593 (96.4%) | 615
Chinese Students 89  (56.0%) 70 (44.0%) 159
Cypriot Students 84 (40.0%) | 126 (60.0%) | 210
Total 195 (19.8%) | 789 (80.2%) | 984

plagiarism, 21.5% do not understand what plagiarism is and 78.5% claim to understand
what plagiarism is. Of those students who were informed about plagiarism, 4.3% do not
understand it and 95.7% understand it. A t-test determined there were no statistically
significant differences in the mean scores of the two groups—informed and uninformed.

Interestingly, when looking at each group separately, a large number of Chinese
(56.0%) and Cypriot (40.0%) students claimed not to have been informed about plagia-
rism. The mean score of the group that was informed about plagiarism was ¥ = 0.47
(N = 789, std = 0.206), and the mean score of those students who reported not to have
been informed was much lower & = 0.27 (N = 195, std = .209). The difference between
the scores of the two groups is significant (t = 12.549, df = 294.440, p = 0.00). Of
those students who have been informed about plagiarism, 98.3% of UK, 77.1% of Chi-
nese students, and 93.7% of Cypriot students claim to understand plagiarism. Of those
students who said they had not been informed, 90.9% of UK, 67.4% of Chinese, and
86.9% of Cypriot students claim to understand plagiarism. Only a total of 1.7% of UK,
22.9% of Chinese, 6.3% of Cypriot students who have been informed about plagiarism
claim not to understand it. A very high proportion of students claim to understand
plagiarism, regardless of whether they have been informed. However, the mean scores
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Table Ill. Understanding of Plagiarism: Do You Think

You Understand What Plagiarism Is?
No Yes Total
UK Students 12 (2.0%) | 603 (98.0%) | 615
Chinese Students | 45 (28.3%) | 114 (71.7%) 159
Cypriot Students 19 (9.0%) 191 (91.0%) 210
Total 76 (7.7%) | 908 (92.3%) | 984

Table IV. Informed and Understand

Understand

No Yes
UK Informed | No 9.1% (N=2) | 90.9% (N=20)
Students | (%) Yes 1.7% (N=10) | 98.3% (N=583)
Chinese Informed | No | 32.6% (N=29) | 67.4% (N=60)
Students | (%) Yes | 22.9% (N=16) | 77.1% (N=54)
Cypriot Informed | No | 13.1% (N=11) | 86.9% (N=73)
Students | (%) Yes 6.3% (N=8) | 93.7% (N=118)
Total Informed | No | 21.5% (N=42) | 78.6% (N=153)
(%) Yes 43% (N=34) | 95.7% (N=1755)

Table V. Topic 1 Scenarios

No. Scenario summary Plagiarism?
la Student copied source-code from his own previous work and No

has acknowledged the fact.
1b Student copied source-code from his own previous work and Yes

has not acknowledged the fact.

of those who reported not to have been informed (£ = 0.27) and of those who have been
informed (¥ = 0.47), show a general lack of understanding of the issues of plagiarism
which does not match students’ perception of their understanding.

These results emphasise the importance of educating students about plagiarism
and that this significantly impacts their understanding on plagiarism, regardless of
cultural/educational background. The following section discusses findings related to
the different topics of plagiarism as stated in Section 3.

4.3. The Issue of Self-Plagiarism

Self-plagiarism occurs when a student reuses parts of an assignment previously sub-
mitted for academic credit into a different graded assignment without providing ad-
equate acknowledgement. In programming assignments, self-plagiarism is not such
a straightforward issue due to the object-oriented nature of many programming lan-
guages [Cosma and Joy 2008]. A study by Halupa and Bolliger [2013] revealed that
many institutions did not have policies on self-plagiarism in place and that academics
did not understand what constitutes self-plagiarism. Moreover, it was found that aca-
demics believed that their students did not understand self-plagiarism and that stu-
dents should be educated on the concept. The questionnaire consisted of two scenarios
on source-code self-plagiarism (see Table V), describing cases where a student borrowed
source-code, authored as part of a previous programming assignment, and incorporated
that code into a new assignment, which was submitted for grading. The assumption is
that students do not perceive copying their own work (which they submitted as part of
an assignment and for which they received academic credit) as plagiarism. A summary
of the responses is shown in Table VI.
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Table VI. Topic 1 Responses (C=%Correct, |I=%Incorrect, U=%Uncertain)

UK China Cyprus
%C %1 %U %C %1 %U %C %1 %U
la 89.1 1.0 9.9 66.7 2.5 30.8 73.3 2.9 23.8
1b 34 81.6 15.0 3.8 30.8 60.4 3.8 60.0 36.2

Table VII. Topic 2 Scenarios

No. Scenario summary Plagiarism?
2a Copied code and did not provide acknowledgement (references) Yes
2b Used code and provided incorrect references. Yes
2¢ Used code and provided acknowledgement. No
2d Gained inspiration from books and did not provide acknowledgement No
2e Used code from books and provided acknowledgement. No

The mean scores for scenario la were (UK & = 0.915, Chinese ¥ = 0.701, Cypriot
X = 0.740), and scenario 1b (UK % = —0.817, Chinese x = —0.642, Cypriot X = —0.652).
Overall, students received a higher score for scenario la (¥ = 0.843) than for scenario
1b (& = 0.5068).

The difference between the means of UK and Chinese students was statistically
significant for both scenarios 1a (t = 4.977, df = 184.155, p = 0.00) and 1b (t = —3.624,
df = 217.350, p = 0.00) and the mean difference of the UK and Chinese student scores
for scenario la was d=0.2142 and for 1b was d = —0.1756. Similarly, statistically
significant differences were determined between the scores of UK and Cypriot students
for scenarios 1la (t = 4.786, df = 258.723, p = 0.00) and 1b (t = —3.915, df = 319.802,
p = 0.00). The difference of the UK and the Cypriot student groups in mean score for
scenario la was d = 0.1750 and for 1b was d = —0.1647. No statistically significant
differences were determined between the mean scores of the Chinese and Cypriot
student groups for scenarios la (t = —0.727, df = 333.908, p = 0.468) and 1b (t =
0.186, df = 334.555, p = 0.852). The difference between the Chinese and Cypriot
student group mean scores for scenario 1a was d = —0.0392 and for 1b was d = 0.0109.
Although most students from all groups answered scenario 1a correctly and understand
that copying your own work and appropriately acknowledging it does not constitute
plagiarism, when the scenario was changed to copying your own work without providing
acknowledgement (1b), the majority of students from all groups answered incorrectly
and many were uncertain. These figures are shown in Table VI and strongly suggest
that most students are confused about the concept of self-plagiarism regardless of
ethnic or educational background.

This is an interesting result, since it suggests that the concept of self-plagiarism is
unfamiliar to students, and that there is a perception that code written by students is
theirs to use as they please. On the one hand, the copyright on a student’s code usually
belongs to the author, and this is not disputed. However, an institution will not allow
a student to “double count” his or her work and have the same code marked twice in
different contexts (although, such an institution might set similar assignments which
could cause inadvertent self-plagiarism to occur). We hypothesise that guidance given
by institutions on plagiarism tends not to be clear on this specific issue.

4.4. Source-Code Reuse (Copying, Using, Gaining Inspiration) and Acknowledgement

Table VII shows a summary of the scenarios, and Table VIII shows the results of each
group for each scenario.

A total of 82.1% UK students answered Scenario 2a correctly, compared to only 61.9%
of Cypriot and 25.8% of Chinese students, clearly demonstrating a misconception about
plagiarism by the scores of the Cypriot and Chinese students.
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Table VIII. Topic 2 Responses (C=%Correct, I=%Incorrect, U=%Uncertain)

UK China Cyprus
%C %1 %U %C %1 %U %C %1 %U
2a 82.1 2.4 154 25.8 17.6 56.6 61.9 7.6 30.5
2b 11.2 36.9 51.9 10.7 15.1 74.2 29.5 10.0 60.5
2¢ 76.3 5.2 18.5 57.9 0.6 41.5 51.9 5.2 42.9
2d 47.8 14.3 37.9 34.6 10.7 54.7 56.7 6.7 36.7
2e 93.8 0.8 5.4 64.2 1.3 34.6 79.5 1.0 19.5

Scenario 2b described a case where a student used code and provided incorrect refer-
ences. This is plagiarism because the student copied the code from somewhere without
acknowledging the source, and it is also falsification because the student was not hon-
est about the sources of information. The largest proportion of students across all three
groups appeared confused about whether this scenario described plagiarism, and sur-
prisingly only 29.52% of Cypriot, 10.7% of Chinese, and 11.2% of UK responses were
correct. These results show the confusion amongst students about providing correct
and accurate acknowledgements when using the work of others.

Scenario 2c¢ describes a case where a student used code from a source and provided
appropriate acknowledgement. Clearly, this case does not describe plagiarism because
the student used and acknowledged the source. The responses from Cypriot and Chi-
nese students were rather low—only 51.9% of Cypriot and 57.9% of Chinese responses
were correct. A total of 76.3% of UK responses were correct.

Scenario 2d describes a case where a student read several books for gaining inspira-
tion on how to produce his programming solution and did not provide any acknowledge-
ments. Since the student did not copy or use someone else’s programming solution, then
this case does not describe plagiarism. Only 56.67% of Cypriot, 34.67% of Chinese, and
47.8% of UK students answered correctly. Clearly, there is a lot of misunderstanding
about when it is appropriate to cite.

Scenario 2e describes a case where a student has used code from a book and pro-
vided acknowledgement of the source. This scenario does not describe plagiarism, and
as expected most of the students from all groups answered correctly. However, the
number of Cypriot students and Chinese students were relatively low in comparison
to those of UK. A total of 79.52% of Cypriot students, 64.2% of Chinese students, and
93.8% of UK students answered correctly. Interestingly, nearly all Cypriot and Chinese
students who did not answer correctly responded “uncertain” (34.6% and 19.52%, re-
spectively). Furthermore, each group appeared to be more confident that acknowledged
code from a book was acceptable compared to acknowledged code from a less specific
source.

Comparing the mean scores of UK and Chinese students, the results reveal signifi-
cant differences for scenarios 2a (t = —2.595, df = 178.687, p = 0.10), 2¢ (t = —4.464,
df = 220.738, p = 0.00), and 2e (t = —4.814, df = 174.943, p = 0.00), but none for
scenarios 2b (t = —1.408, df = 250.323, p = 0.160) and 2d (t = —1.815, df = 234.552,
p = 0.71). Comparing the mean scores of UK and Cypriot students, the results do not
reveal significant differences for any of the scenarios. Comparing the mean scores of
Chinese and Cypriot students, the results reveal significant differences for scenarios
2¢ (t =4.675, df = 366.144, p = 0.00) and 2e (t = 4.226, df = 304.534, p = 0.00) only.

Of these five questions where significant differences exist between two specific
groups, the reason was not that one group responded incorrectly, but rather that a
substantial number of students in one of the groups was uncertain. This suggests that
the general issue of source-code re-use is not adequately addressed in the guidance—
formal or otherwise—given to those students.
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Table IX. Topic 3 Scenarios

No. Scenario summary Plagiarism?
3a | Copying code from another student (without consent) and modifying it by making Yes
minor adaptations before submitting it
3b | A student pays another student to produce a graded assignment Yes
3c | Student finds another student’s uncollected printout which contains the solution Yes
to the assignment he is working on, and copies this solution and submits it.
3d | Student modifies own programa..s output to make it look as if the program works No
as required by the assignment specification

Table X. Topic 3 Responses (C=%Correct, |=%lIncorrect, U=%Uncertain)

UK China Cyprus
%C %1 %U %C %1 %U %C %1 %U
3a 70.6 44 25.0 57.2 3.1 39.6 77.1 1.9 21.0
3b 80.8 7.8 11.4 16.4 28.9 57.4 16.2 40.5 43.3
3c 80.8 8.0 11.2 43.4 44 52.2 50.0 6.2 43.8
3d 80.8 16.8 2.4 45.9 5.7 48.4 51.9 7.5 40.6

4.5. Stealing and Copying Code from Another Student Without Consent

Paying someone to produce code, or obtaining code illegitimately (e.g., stealing it from
a fellow student; taking it without consent from another student) and submitting it
for gaining academic credit, without acknowledging the original author is a twofold
academic offence—cheating and plagiarism [Cosma and Joy 2008]. Paying someone
else to do the work or stealing another’s solution is cheating, and submitting that work
for academic credit without acknowledging the original author constitutes plagiarism.
Providing fake references (fabrication), providing false references which exist but do
not match the source-code that was copied (falsification), and modifying the program
output in any way (for example, to make it seem as if it works, or as if it works in a
particular way) are all academic offences which may co-occur with plagiarism [Cosma
and Joy 2008].

Table IX shows the four scenarios which were devised to determine the students’
understanding on issues related to plagiarism when it co-occurs with cheating. Table X
shows the results of each group for each scenario. Scenarios 3a, 3b, and 3c all describe
acts of plagiarism, and 3b also describes a case of cheating, since the student paid some-
one to produce the code. Both scenarios 3a and 3c involve cases where a student takes
another student’s work without the other student’s consent—hence, these scenarios
exclude inappropriate collaboration and only constitute plagiarism. Scenario 3b is not
inappropriate collaboration because the student did not collaborate with someone else
to produce the solution.

A total of 77.1% Cypriot, 70.6% UK, and only 57.2% Chinese students answered
scenario 3a correctly. Comparing the responses of students, it appears that more Chi-
nese and Cypriot students perceive copying from another student as plagiarism, but
not when copying from books. For the Chinese group, 60.4% answered correctly, 3.1%
answered incorrectly, and the proportion of uncertain students was high (36.5%).

Clearly, Cypriot and Chinese students are uncertain about what actions constitute
plagiarism, and that the form of cheating described in scenario 3b is also plagiarism
because it is essentially submitting someone else’s work. Such a form of plagiarism was
correctly recognised by most UK students (80.8%). Scenario 3c describes a case where
a student finds another student’s uncollected printout that contains the solution to the
assignment he is working on, and copies this solution and submits it. Similarly to the
responses gathered for scenario 3b, a large proportion of Chinese and Cypriot students
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Table XI. Topic 4 Scenarios

No. Scenario summary Plagiarism?

4a | Students collaborate on an assignment which requires that they work alone, and Yes
submit similar solutions.

4b | Students from different groups collaborate on an assignment which requires that Yes
they work in their own group, exchange parts of their code, and submit their
solutions.

Table XII. Topic 4 Responses (C=%Correct, I=%Incorrect, U=%Uncertain)

UK China Cyprus
%C %1 %U %C %1 %U %C %1 %U
4a 34.1 21.1 44.7 8.2 32.7 59.1 13.8 32.9 53.3
4b 324 20.3 47.3 13.8 17.0 69.2 12.4 23.8 63.8

were uncertain whether the copying of a discarded printout (scenario 3c) constitutes
plagiarism, whereas most UK students answered correctly.

The falsification described in 3d was correctly identified as not being plagiarism by
80.8% of UK students, whereas only 51.9% of Cypriot and 45.9% of Chinese students
were certain. Falsification is a form of cheating, and it may be that the non-UK students
were unsure whether they had understood the exact definition of “plagiarism” correctly.

4.6. Collusion Due to Inappropriate Collaboration

Collaborating with other students and submitting similar solutions when the assign-
ment requires students to work on their own constitutes plagiarism (or collusion)
[Cosma and Joy 2008]. Topic 4 contained three scenarios describing cases of inap-
propriate collaboration, which resulted in plagiarism. These scenarios are shown in
Table XI. Table XII shows the results of each group for each scenario.

The results show a common failure to understand that inappropriate collaboration
results in plagiarism, and only 34.1% of UK, 13.8% of Cypriot, and 8.2% of Chinese
students answered correctly. Scenarios 4a and 4b are similar, students were required
to work alone and collaborated with other students to produce a solution. The results
revealed similar findings to topic 2; students, regardless of background, are uncertain
and confused about actions which constitute plagiarism. It is pedagogically valuable for
students to share ideas while discussing assignments, and most academics encourage
students to do so as long as they do not share their work and do not copy each others
solutions [Cosma and Joy 2008]. Student collaboration which results in submitting
similar solutions on assignments which require them to work on their own is considered
as plagiarism.

4.7. Cross-language Source-code Plagiarism

Cross-language source-code plagiarism occurs when students take code from one pro-
gramming language and convert it to a similar programming language [Flores et al.
2011]. Whether translation of source-code across different languages constitutes pla-
giarism depends on the similarity between the languages and the effort required by
the student to perform the conversion. Cross-language source-code plagiarism should
not be confused with taking ideas and inspiration from programs, which does not con-
stitute plagiarism [Cosma and Joy 2008]. Nor should implementing an algorithm using
multiple languages in a team setting be misunderstood as plagiarism (this may happen
as part of a collaborative learning process). Two scenarios (Table XIII) were devised
to determine the students’ understanding of the issue of conversion of code between
languages.
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Table XIII. Topic 5 Scenarios

No. Scenario summary Plagiarism?

5a Converting code to another programming language without Yes
providing acknowledgement.

5b Converting code to another programming language and No
providing acknowledgement.

Table XIV. Topic 5 Responses (C=%Correct, I=%Incorrect, U=%Uncertain)

UK China Cyprus
%C %1 %U %C %1 %U %C %1 %U
5a 24.2 25.5 50.2 15.1 22.0 62.9 35.2 16.7 48.1
5b 89.4 2.8 7.8 60.4 3.1 36.5 66.2 3.8 30.0

Scenario 5a describes a plagiarism case where a student takes Java source-code
from a book, converts it to C++, and incorporates it into his or her assignment without
referencing the origin of the Java code. The responses to the scenario demonstrate that
students are confused about actions which constitute plagiarism, including converting
code to another language without making appropriate references of this fact. As
with natural-language text, converting text from one language to another constitutes
plagiarism, and this also applies to source-code (including source-code comments
and other documentation). Scenario 5b describes a scenario where a student takes
Visual Basic source-code, converts it into Java, and incorporates it into his or her
assignment but provides a note of this fact. Since acknowledgement was provided,
then this scenario does not constitute plagiarism. The majority of students from all
groups answered correctly, although a large number of students from China (60.4%)
and Cyprus (66.2%) were uncertain (as shown in Table XIV). As apparent in other
scenarios, students from China and Cyprus show more confusion as to actions that
constitute plagiarism than UK students.

5. SURVEY LIMITATIONS

Any study on plagiarism is limited by the honesty of the respondents and by the
willingness of institutions to engage with such research. The numbers of respondents
providing data for these surveys has, by necessity, been restricted and the respondents
self-selected, and, for other practical reasons, the three surveys were spaced across
6 years rather than concurrent. Notwithstanding these limitations, the results are
sufficient to highlight similarities and differences of student perceptions in the three
countries. In addition to providing useful information to academics engaging with
students from these different places, the results will form a useful starting point for
future studies, especially with the growing understanding by institutions globally of
the necessity to combat student plagiarism.

6. DISCUSSION

Problems in understanding plagiarism can be experienced by any student, regardless of
his or her cultural/educational background. This article presents evidence that Cypriot
and Chinese students may struggle more than UK students to understand plagiarism.
It also identifies factors which contribute to source-code plagiarism, which are common
to all three groups.

The results reveal that students who were properly informed better understood
what actions constitute plagiarism, although most students claimed to understand
plagiarism well. Some topics, however, were still unclear among students, regardless
of their educational background and whether they were informed about plagiarism.
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Self-plagiarism is a topic which is widely misunderstood, and results show that a
very low percentage of students across all three countries actually understood the
concept of self-plagiarism. Similarly, students from all three countries show a lack of
understanding of collusion, although UK students understand this issue better than
the others (the study does not provide the reason for this, but we surmise that a
combination of cultural factors referred to in the Introduction, together with a robust
embedding of group work in UK curricula, may offer an explanation).

Other common areas of misunderstanding among all three groups of students are:
using and appropriately referencing code; gaining inspiration from books and providing
acknowledgement; appropriate and inappropriate collaboration; and converting code
to another programming language and providing acknowledgement.

Overall, the statistical analysis revealed that UK students had a better knowledge of
source-code plagiarism than the other two groups, with significant differences between
the mean survey scores of each group. The survey results further revealed that a lower
proportion of Chinese and Cypriot students (44% and 60%, respectively) are informed
about plagiarism by their institutions in their current degree studies, compared to the
96.4% of UK students.

The results presented in this article provide evidence that there is a problem with
understanding source-code plagiarism in Cypriot institutions, and analysis of the data
collected from South Cyprus suggests how the results may be explained by the Cypriot
educational context. This is the first study which gathers Cypriot student perceptions
on source-code plagiarism and contributes to the small volume of literature that cur-
rently exists on the issue of plagiarism in South Cyprus.

The literature, as well as our findings, provides evidence that students from China
experience difficulties in understanding and even accepting that plagiarism is a
problem—our results show that many students who were informed about plagiarism
did not understand it.

Areas of misunderstanding only among Chinese home students are copying code
and providing acknowledgement (references), and copying code from another student
(without consent) and modifying it by making minor adaptations before submitting it.

A specific area of misunderstanding shared by both Chinese and Cypriot home stu-
dents is reuse of code and providing acknowledgement. Due to the nature of program-
ming, any reused code (including code produced as part of another assignment, and
open-source code) should be appropriately acknowledged within the source-code docu-
mentation (and clearly stated above the code in the form of a comment), and this is a
clear message that has not been fully understood.

The distinction between plagiarism and other forms of cheating is sometimes subtle,
and the failure of the Chinese students (and, to a lesser extent, the Cypriot ones)
to regard “paying another student to produce a graded assignment” as plagiarism
suggests that a future study may seek to explore students’ perceptions of the different
forms of cheating.

Further issues common to both the Chinese and Cypriot groups include taking an-
other student’s work without consent and submitting it as if it is their own work, and
modifying a program’s output to make it look as if the program works, as required by
the assignment specification.

7. CONCLUSION

Our findings contribute to the growing body of literature that demonstrates plagiarism
to be a serious on-going area of misunderstanding in Higher Education internation-
ally. Identifying differences in understanding between different groups can support
targeted interventions, which may help address specific areas of confusion for partic-
ular groups. It is important for educators to inform students early and with sufficient
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clarity and examples about plagiarism, embedding and reinforcing plagiarism educa-
tion consistently throughout the curriculum. The research reported here suggests that
international students may need extra support to introduce and explain the policy that
applies in the current institution of study.

Equally important is the finding that certain aspects of plagiarism cause confusion
across international boundaries, despite the fact that countries such as the UK place
considerable emphasis on informing students about plagiarism and in detecting and
punishing infringements. Our research has focused on source-code plagiarism, reveal-
ing that aspects such as appropriate attribution of code and the boundary between
permissible discussion and collusion remain unclear for many students. If genuine
misunderstanding remains even where there is a strong emphasis on plagiarism edu-
cation, it is necessary to ask whether these issues are really as clear-cut as institutions
might like to believe or whether an underlying lack of consensus and clarity is under-
mining efforts to reduce source-code plagiarism.
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