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Abstract

Background: The widespread use of the internet and other digital resources has contributed to the escalation of
plagiarism among medical students and students of other healthcare professions. Concerns were raised by faculty
at Weill Cornell Medicine-Qatar (WCM-Q), a branch of Weill Cornell Medicine of Cornell University in New York, who
had been observing plagiarism in students’ assignments.

Methods: To identify the extent of plagiarism practices and their contributing factors, a two-phase mixed-method
research study was conducted, comprising a survey administered in 2013, followed by longitudinal interventions,
and a second survey in 2017 to measure the impact of the interventions.

Results: By Phase II, overall observed plagiarism incidents per year decreased from 44 to 28%, and the number of
faculty who observed no plagiarism incidents increased significantly from 12 to 37%. The faculty concerned about
student plagiarism decreased by 33% [53.1 to 20%] between Phase I and Phase II.

Conclusion: When students are provided with information regarding what constitutes plagiarism and their
institution’s policy in response to plagiarism incidents, they are less likely to engage in such practices.
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Background
Plagiarism among students in healthcare professions
The definition of plagiarism, according to Merriam-
Webster’s Learner’s Dictionary, is “the act of using the
words or ideas of another person without giving credit to
that person” [1]. Plagiarism has become a global problem
in healthcare education, [2–5] escalated by the widespread
use of the internet and other digital resources [2–4]. Don-
ald McCabe, founder of the International Center for Aca-
demic Integrity, recognized these findings in his study of
academic dishonesty within nursing schools, which found
that the use of readily available electronic resources

contributed to the growing incidence of plagiarism among
nursing students [5]. Another study surveying students
and faculty at 62 dental schools in the US and Canada re-
vealed serious violations of academic integrity (AI) and
plagiarism in course assignments and cheating in exams
[6]. Students often cited common practice among peers
and a lack of serious consequences or policy implementa-
tion, as well as stress, time pressure, and higher expecta-
tions from faculty among the reasons for widespread
plagiarism and other forms of academic dishonesty [5].
Outside North America, Nilston et al. studied scientific

dishonesty (SD) among postgraduates students (PhD) in
Sweden and found that less than one third of the re-
sponders declared knowledge of the principles of research
ethics like plagiarism or falsifying data [7]. The absence of
a complete and comprehensive written policy on academic
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misconduct as reported in the Swedish study [7] is con-
gruent with similar studies conducted in the US and
Canada [5, 6].
Relatively few studies have been published about AI in

the Middle East. In one study by Elzubeir et al. on edu-
cational dishonesty in the United Arab Emirates (UAE),
93% of senior medical students and interns surveyed
considered academic misconduct, such as misuse of
power, a serious violation of AI. However, only 38% of
respondents considered copying and pasting from text-
books or citing published work without proper citation
wrong [8]. A more recent survey in the UAE by Abdul-
rahman et al. on academic dishonesty revealed that 12%
of students copied work from the record books (log
books where students report their assigned tasks) of
others, and 86% considered the act unethical [9]. While
the research suggested instructing students in moral
principles, no clear intervention was suggested to pre-
vent the unethical behaviors [9].
In Saudi Arabia, a few studies conducted by Babelli

et al. [10] and Sattar et al. [11, 12] on professionalism
using the Dundee Polyprofessionalism Inventory. con-
cluded that self-plagiarism was not a major concern
from the students’ point of view [10–12]. However, the
paper does not clarify whether students received any for-
mal teaching about plagiarism, or whether plagiarism in
that setting had a social or cultural interpretation differ-
ent from other countries.

Plagiarism at Weill Cornell Medicine-Qatar
Established in 2002, Weill Cornell Medicine-Qatar
(WCM-Q) is a branch of Weill Cornell Medicine of Cor-
nell University in New York (WCM-NY) and the first
medical school in Qatar. In implementing a North
American medical education model, one challenge con-
fronting WCM-Q is cultural in nature: WCM-Q stu-
dents join the two-year premedical program directly
from high school. They mostly hail from the region and
are younger (the average age is 19 years on admission)
than their peers in North America. For most, English is
their second language and, perhaps more importantly,
the extent of their knowledge of plagiarism prior to join-
ing WCM-Q is often unclear. In informal meetings, fac-
ulty noted that some students seemed to be hearing the
word “plagiarism” for the first time when brought up re-
garding submitted work. In the faculty’s view, the stu-
dents were not aware of what constitutes plagiarism or
its negative consequences on one’s professional career.
The faculty also noted that in comparison to the US, the
concept of plagiarism and its ethical values are not expli-
citly taught in the school system in Qatar or in the re-
gion. Moreover, in most cases, our students transition
directly from high school to WCM-Q’s rigorous premed-
ical courses, and consequently this—along with their

overall younger age—likely impact their ability to handle
stress and time management, thus contributing to pla-
giarism at our school.
To our knowledge, ours is the first study in the State

of Qatar and in the Middle East region to examine the
impact of structured educational intervention to tackle
plagiarism. As a North American institution in the Mid-
dle East serving multicultural students with diverse edu-
cational backgrounds, we believe that our study can
contribute to the global medical education community,
especially in light of rising interest from other institu-
tions in replicating our model [13].

Methods
To address faculty concerns about plagiarism at WCM-Q
and better understand student behaviors, we sought to
identify the extent of plagiarism practices and their contrib-
uting factors through purposeful sampling. To this end, we
designed a convergent parallel mixed-method study to col-
lect qualitative and quantitative data in a two-phase ap-
proach for separate analysis [14]. Phase I consisted of a
survey administered to faculty members in 2013, followed
by anti-plagiarism interventions in teaching, learning, and
policy based on the Phase I survey results. Phase II con-
sisted of a second modified survey distributed in 2017 to as-
sess the effect of the interventions.

Instruments
The surveys were developed by faculty with expertise in
survey design and knowledge on the topic of plagiarism,
and were piloted and compared to similar surveys pub-
lished in the literature [15, 16]. Both contained a qualita-
tive and a quantitative section. In the qualitative section,
open-ended questions asked participants to identify fac-
tors that contribute to student plagiarism, propose an ef-
fective anti-plagiarism intervention, and describe how
they respond to plagiarism and its consequences. The
quantitative section included rated scales to gather infor-
mation on demographics, teaching experience in general,
the frequency with which plagiarism was encountered,
and awareness of the school plagiarism policy.
Both surveys included statements on the study’s re-

search objectives, data security, and consent to partici-
pate in the research (Additional file 1). Ethics approval
was obtained from WCM-Q’s Institution Review Board
(IRB 0003) (Phase I and II) and Johns Hopkins Univer-
sity IRB HIRB00005861 (Phase II).

Phase I (2013)
Data collection
Anonymous paper surveys were distributed in sealed en-
velopes by division secretaries to all 74 premedical and
medical faculty members. Due to the integrated six-year
premedical and medical program, as well as the small
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number of faculty teaching exclusively in either track,
the findings of these two faculty groups were not sepa-
rated. The completed surveys were returned with no
identifiers in a visibly located and closed box.

Interventions (2014–2017)
In Phase I, when faculty were asked to recommend an
intervention they felt would be effective in decreasing
plagiarism on assignments, most suggested education
about plagiarism and its ethical value, use of software to
check for plagiarism, and a clear policy. These results
prompted the following longitudinal interventions:

Plagiarism policy and dissemination
A clearly articulated statement about plagiarism was
added to all courses and clerkships syllabi, and explicitly
discussed in the orientation sessions for those courses.
The policy was also published in the WCM-Q student
handbook, and first-year students signed a pledge on
plagiarism and AI during their orientation week.

Online tutorials and plagiarism seminars
Seminars and tutorials were implemented with the overall
objective to address missing knowledge on plagiarism.
Ninety-minute plagiarism seminars were delivered longitu-
dinally every year for pre-clinical students by both faculty
and librarians and included examples of plagiarism and its
consequences. A locally developed, mandatory online tutor-
ial with pre- and post-tests was assigned to pre-clinical stu-
dents before they started their clerkships to remind them of
the concept and consequences of plagiarism.

Plagiarism detection software
Turnitin® anti-plagiarism software was embedded in course
websites and implemented for all assignments. When stu-
dents uploaded their work, Turnitin immediately reported
a similarity score; a high similarity score (> 10%) warned
students and faculty to check for plagiarism. This score
helped students and faculty intervene accordingly.

Student resources
Students were encouraged to reach out to WCM-Q’s clin-
ical psychologist and two academic counselors to help han-
dle stress and gain skills in time management. While the
student academic counseling service had been established
before Phase I, an in-house psychologist was hired in 2015
by the Department of Student Affairs to make the service
more accessible and maintain student confidentiality.

Phase II (2017)
Data collection
Repeating the approach in Phase I, surveys were distrib-
uted to all 69 premedical and medical faculty members.
The Phase II surveys included questions from Phase I as

well as four new questions that aimed to measure the
impact of the anti-plagiarism interventions that were put
in place as a result of the Phase I responses. The new
questions asked whether a participant had participated
in the Phase I survey, their perception of any changes in
plagiarism incidence over the last 4 years, and whether
s/he had implemented a new plagiarism strategy, and if
so, to identify it from the list.

Phase I and phase II: data analysis
Descriptive analyses were conducted for both quantitative
and qualitative data and statistical analysis was performed
for the quantitative section. Faculty member perceptions
of the extent of plagiarism and their awareness of the in-
stitutional policy were compared across Phase I and Phase
II, and the impact of the interventions was assessed and
analyzed. Although the majority of participants may have
answered both surveys, no indicators linked their answers.
Triangulation of the qualitative data was used to explain
and interpret the quantitative data.

Statistical analysis
Frequency distributions (counts and percentages) were
used to summarize all demographic and plagiarism re-
lated questions. These were performed separately for the
cohort of survey participants in Phase I and in Phase II.
Changes in responses between the phases were assessed
using the Chi-square test (or Fisher’s exact test when ex-
pected cell counts fell below five). For the numeric vari-
able, or number of incidents of plagiarism encountered,
the Wilcoxon Rank Sum test was used to check for dif-
ferences between the two phases.
All analyses were conducted using IBM-SPSS (version

23). A p-value of 0.05 or less was considered statistically
significant.

Qualitative analysis
Answers to the open-ended questions were analyzed by
two authors using a qualitative thematic analysis approach
following the constructivism research philosophy. Two re-
searchers identified themes that emerged from the qualita-
tive data then compared the themes. They discussed each
point of disagreement until reaching consensus.

Results
Thirty-five faculty members (47.2% response rate) in
Phase I and 33 faculty members (47.8% response rate) in
Phase II completed the survey. As shown in Table 1, there
were no statistical differences between the two cohorts in
gender, place of the most educational experience, and
teaching experience. In Phase I, 34.3% were female; in
Phase II, 36.4% were female. About 40 to 60% of the re-
spondents (Phase I and II respectively) had more than 10
years of experience teaching, and a significant percentage
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(44%) had been employed for more than 10 years at
WCM-Q. The majority gained most of their teaching ex-
perience in North America.
When asked about plagiarism incidents per year,

37.5% of faculty in Phase II reported no cases encoun-
tered, compared to 12.1% in Phase I (p = 0.005, Table 2):
a statistically significant decrease in the second phase.
We also found that the concerns about reporting student

plagiarism dropped from 53.1 to 20% (p = 0.007, Table 2).
As shown in Table 2, the majority of faculty members pre-
ferred to address the plagiarized work with students indi-
vidually, rather than reporting them to school officials.
The results from the questions on faculty awareness of

the institution’s policy for plagiarism revealed no statis-
tical differences in faculty knowledge of such a policy or
where they could find a copy of the policy.
Our qualitative analysis identified eight themes from

the answers to the open-ended questions on factors con-
tributing to student plagiarism. Of those themes, ignor-
ance or lack of conceptual knowledge about plagiarism
ranked highest across cohorts: more than half of the
comments in Phase I and more than one-third in Phase
II. Time management ranked second in Phase I and II
respectively. Laziness and lack of consequences ranked
higher in 2013 than in 2017. The common themes are
shown in Table 3 with representative quotes.

Faculty were asked to nominate up to three interven-
tions that in their opinion would help (Phase I) or had
helped (Phase II) students to avoid plagiarism. Education
about plagiarism (seminars and tutorials), clear policy,
and the use of the software in assignments ranked high-
est among effective interventions in Phase II (Table 4).

Discussion
Reasons for plagiarism most likely are multifactorial, and a
combination of these factors can cause a student to
plagiarize work either once or repeatedly. Our faculty
members ranked lack of knowledge about plagiarism or
insufficient understanding of the ethics associated with it
as a primary cause. This finding is also consistent with
studies from Europe and the Middle East [7, 8], as well as
others comparing students from the Middle East to their
counterparts in the UK that suggest cultural background
as a factor [10, 12, 17]. Our results are also partially con-
gruent with those of Heitman and Litewka [18] in their
study of plagiarism among international graduates seeking
postgraduate training or education in the US. The authors
posit that lack of knowledge regarding what constitutes
plagiarism, along with difficulty with the English language,
were the main reasons for students plagiarizing work.
Although most of our students do not claim English as

their native language, WCM-Q requires English proficiency

Table 1 Demographic and work characteristics of faculty participants in both phases

Phase I (N = 35) Phase II (N = 33)

N(%) N(%) P-value

Gender Female 12 (34.3%) 12 (36.4%) 0.085

Male 23 (65.7%) 21 (63.6%)

Educational level Undergraduate/BA/BS 7 (20.0%) 0 (0.0%) 0.015a

Graduate (Masters) 2 (5.7%) 2 (6.1%)

PhD 13 (37.1%) 13 (39.4%)

MD 11 (31.4%) 18 (54.5%)

Other 2 (5.7%) 0 (0.0%)

Where do you teach? Premed Program 15 (42.9%) 9 (27.3%) 0.041a

Medical Program 18 (51.4%) 22 (66.7%)

Both 2 (5.7%) 2 (6.1%)

Where did you have most of your teaching experience? GCCb 9 (25.7%) 3 (9.4%) 0.149

North America 18 (51.4%) 14 (43.8%)

Europe 3 (8.6%) 4 (12.5%)

Asia 1 (2.9%) 4 (12.5%)

Multiple 4 (11.4%) 4 (12.5%)

Others 0 (0.0%) 3 (9.4%)

Years of teaching medical/premedical students 0–10 years 20 (57.1%) 13 (39.4%) 0.143

> 11 years 15 (42.9%) 20 (60.6%)
a Significant difference between the two phases at the 5% level
b GCC is the Gulf Cooperation Council: Qatar, Bahrain, Kuwait, Oman, Saudi Arabia, and United Arab Emirates
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Table 2 Frequency of plagiarized work in phases I and II, and faculty responses to plagiarized work

Faculty responses to surveys Phase I N (%) Phase II N (%) P-value

Overall frequency of plagiarism identified by faculty None 4 (12.1%) 12 (37.5%) 0.005a

>Once/year 14 (42.4%) 9 (28.1%) 0.425

>Once/month 12 (36.4%) 4 (12.5%) 0.051

Faculty concerned about reporting student plagiarism? Yes 17 (53.1%) 6 (20.0%) 0.007 a

No 15 (46.9%) 24 (80.0%)

Faculty responses to student plagiarism

● Do nothing 2/29b (6.9%) 1/24b (4.2%) 0.999

● Communicate with student 28/29 (96.6%) 22/24 (91.7%) 0.584

● Report to offices within institution 6/29 (20.7%) 5/24 (20.8%) 0.990
a Significant difference between the two phases at the 5% level
b Among those who answered this question. Note that faculty members can choose more than one answer

Table 3 Thematic analysis of faculty perceptions of factors contributing to student plagiarism

Themes Representative quotes (2013) Representative quotes (2017)

Lack of plagiarism concept “Value place on plagiarism seems to be different here
from North America”

“Lack of awareness of what constitutes plagiarism”

“Despite education, not clear on what plagiarism is” “Lack of clarity of plagiarism vs quotation”

“Unaware of what constitutes plagiarism and what
constitutes working together”

“Not understanding that minimal paraphrasing of
a sentence does not mean this is not a copy”

“They believe they are helping each other”

“Not knowing this behavior is not allowed” “Unsure of why they should not plagiarize”

“Sometimes unintentional”

“Lack of knowledge” “ignorance”

Time management “Time pressure” “Time restrictions”

“To save time” “Time constrain with heavy schedule”

“They do not have time” “Pressure to have the work done on time”

“Time management”

Laziness “Thought of presenting a good write up without
committing the necessary effort”

“Laziness”

“Laziness is number 1 in areas I discover. However, in
first year, it can be a lack of understanding expectations
but this is corrected very early.”

“Laziness or being unsure of the importance of
doing their own work”

“Easy copy and pasting”
“Laziness; lack of motivation”

“Leaving assignments till last minutes and rushing to finish”

Lack of consequences “Have been no serious consequences here that I know of” “No clear consequences”

“They feel they won’t get caught”

“Everyone else does it”

Pressure to do well “Pressure to achieve high marks” “Pressure to success”

Academic difficulty “Difficulty with subject matter”

“Lack of self-confidence, poor sense of values”

Language weaknesses “Language difficulty” “Language difficulty”

Carelessness “Carelessness” “Carelessness”

“Poor use of resources”
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for acceptance to its program. Moreover, the first 2 years of
its curriculum include two first-year writing seminars con-
ducted in English and assessed according to Cornell Uni-
versity standards. While evaluation of these seminars was
not part of our study, the rigor of the seminars supports
why language difficulties were not a major concern.
However, the faculty observation that their students be-

lieved paraphrasing and self-plagiarism entailed less ser-
ious acts of academic dishonesty does suggest a lack of
knowledge about it; this is supported by the reduced inci-
dents of plagiarism in Phase II, which indicate that the
students grew more aware of plagiarism as they advanced
in their learning. In comparison, evidence from the UAE
study showed no difference in plagiarism (work and ideas)
as students advanced in their medical school [9].
WCM-Q faculty members also pointed out a lack of

clear policy, among other concerns, and noted a prefer-
ence for addressing incidents of plagiarism with students
directly. In studies by Babelli and Guraya comparing fac-
ulty in the UK and Saudi Arabia, both groups recom-
mended failing the student from the course as a
sanction for some types of plagiarism such as paraphras-
ing [10, 17]. Our faculty are well aware of the ethical
and professional aspects of plagiarism and its conse-
quences; however, as they believe lack of knowledge is
the major contributor, they prefer to educate students
about plagiarism first and then assess for correction or a
pattern of the behavior.
We also agree with the recommendations of Heitman

and Litewka [18] to change the perception of plagiarism as
normal. To address this normalization, we implemented
comprehensive interventions (illustrated in Table 4) that
encompassed active learning and deliberate practice. We
applied principles of adult learning theory by choosing rele-
vant and diverse instructional methods to reinforce the
concepts of plagiarism and its consequences [19]. For ex-
ample, a policy for plagiarism and AI was put in place and
made visible to both faculty and students. We emphasized
cultural ethical values by translating “plagiarism” across lan-
guages so students could recognize its meaning in their na-
tive tongue. A systematic review by Guraya and Guraya
[20] also proposed some of these interventions, such as
raising awareness of the legal aspects of plagiarism and

introducing an approach in academic institutions, which
were relevant to our context as a multicultural school.
While more premedical faculty participated in Phase I

(42.9%) than in Phase II (27.3%), which may suggest a nat-
ural development in plagiarism awareness independent of
our study, the faculty comments in Phase II (Table 2) and
the anti-plagiarism interventions they had identified as ef-
fective contradict this assumption. Furthermore, students
are unlikely to change their behaviors without interven-
tion. The response rate may have been impacted by non-
response bias to a sensitive issue, potentially influencing
the estimation of plagiarism incidence in the sample. The
comparable response rate in both study phases and the
use of close-ended questions in the quantitative portion
decrease that bias, however. The consistency of similar re-
sponses to plagiarism factors and the comments (quoted
in Table 3) added to the dependability of our study.
Our results show that most of our interventions were ef-

fective in raising alertness among students. Although fac-
ulty responses to student plagiarism did not change
significantly over the two phases of the study, awareness of
the policy contributed to a significant drop in students pla-
giarizing in Phase II. However, more work has to be done,
at least for faculty, to increase awareness of the AI policy
and consistency in responding to student violations of it.

Limitations
Due to the small sample size in both phases, the study
might not be powered to detect considerable and import-
ant trends that could reflect possible changes in aspects of
plagiarism at WCM-Q. Additionally, the survey response
rate of 47.2 and 47.8% may not represent all faculty at the
university, and hence results might not be generalizable.
Finally, the internal validity of the study could have been

affected by possible confounders, such as the type of stu-
dents and courses that faculty members were teaching,
and any changes in student awareness about plagiarism
that had happened during the 4 years of this study.

Conclusion
This is the first study of its kind to look at trends at
WCM-Q. The results of this study could create a baseline
for future research and be used to estimate proper sample
sizes for future trend studies. The diverse group of partici-
pants allows for a potential general overview of the situ-
ation and how it changes over time. Deliberate and
focused teaching on plagiarism should be the practice in
all colleges in the region and globally for those who take
international students. Differences in cultural understand-
ing about the definition and ethics of plagiarism can easily
be corrected through implementing our anti-plagiarism
interventions, which successfully improved our students’
knowledge of and attitude toward plagiarism.

Table 4 Faculty perceptions of effective interventions for
tackling plagiarism (data from phase II survey, 2017)

Anti-plagiarism intervention Percentage chosen

Clearly written policy 27

Education about plagiarism 25

Software (Turnitin®) 24

Statement in the syllabi 10

Statement in the student handbook 8

Not sure 6
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