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Plagiarism in the Context of Education and Evolving Detection 
Strategies

Plagiarism may take place in any scientific journals despite currently employed anti-
plagiarism tools. The absence of widely acceptable definitions of research misconduct and 
reliance solely on similarity checks do not allow journal editors to prevent most complex 
cases of recycling of scientific information and wasteful, or ‘predatory,’ publishing. This 
article analyses Scopus-based publication activity and evidence on poor writing, lack of 
related training, emerging anti-plagiarism strategies, and new forms of massive wasting of 
resources by publishing largely recycled items, which evade the ‘red flags’ of similarity 
checks. In some non-Anglophone countries ‘copy-and-paste’ writing still plagues pre- and 
postgraduate education. Poor research management, absence of courses on publication 
ethics, and limited access to quality sources confound plagiarism as a cross-cultural and 
multidisciplinary phenomenon. Over the past decade, the advent of anti-plagiarism 
software checks has helped uncover elementary forms of textual recycling across journals. 
But such a tool alone proves inefficient for preventing complex forms of plagiarism. Recent 
mass retractions of plagiarized articles by reputable open-access journals point to critical 
deficiencies of current anti-plagiarism software that do not recognize manipulative 
paraphrasing and editing. Manipulative editing also finds its way to predatory journals, 
ignoring the adherence to publication ethics and accommodating nonsense plagiarized 
items. The evolving preventive strategies are increasingly relying on intelligent (semantic) 
digital technologies, comprehensively evaluating texts, keywords, graphics, and reference 
lists. It is the right time to enforce adherence to global editorial guidance and implement a 
comprehensive anti-plagiarism strategy by helping all stakeholders of scholarly 
communication.
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INTRODUCTION

Scholarly publications are the essence of scientific research, net-
working, and exploration of new areas of knowledge. Reporting 
original data and formulating new ideas in one’s own words are 
traditionally viewed as the foundation of effective publishing 
and post-publication communication.
 Plagiarism is an act of misappropriation of others’ intellectu-
al property, including but not limited to scholarly texts, research 
methods, graphics, and ideas (1). Along with fabrication and 
falsification, it is classed as research misconduct. The etymolo-
gy of the term “plagiarism,” which means literary piracy, refers 
to the Latin words plagiārius (“kidnapper”) and plaga (“hunting 
net”), stemming from the Ancient Greek root word πλέκειν (ple-
kein, “to weave,” “to braid”). The modern Greek term λογοκλοπία 
(logoklopía, from λογο- [logo-, “word”] and κλέπτω [klépto, “steal”] 
points to the wrongful appropriation of words.
 Failure to obtain permission to reproduce previously published 

material and to acknowledge primary sources are the main com-
ponents of the misappropriation (2). Although substantial un-
attributed textual copying may lead to authorship disputes and 
copyright infringement with legal consequences (3,4), plagia-
rism is widely viewed as a distinct ethical issue, necessitating 
rewriting, rejection, or retraction of copied texts and whole pa-
pers, public shaming and expulsion of plagiarists with their tem-
porary or permanent barring from publishing. The seriousness 
of the charge and severity of the penalty depend on the specific 
motives of plagiarists (intentional, unintentional, or accidental 
theft), their awareness of related ethical norms, language profi-
ciency, context, and volume of copying (5-8). Publication ex-
perts judge intentional and unintentional research misconduct 
differently. Despite the fact that both forms of misconduct dis-
tort the scientific record and should not be tolerated (9), there 
are some who argue that unintentional misconduct is “less se-
rious” and “less harmful” (10).
 Debates also surround self-plagiarism, or text recycling, which 
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is viewed by some authors as an acceptable form of reusing own 
words and writings. This is a vexing problem for those who work 
in a single field and publish articles with overlapping definitions, 
descriptions of methods, and references to own works. It is also 
a problem for academic institutions, where students’ disserta-
tions containing their own published articles as whole chapters 
are viewed as self-plagiarized. In cases of reusing copyright-pro-
tected material, self-plagiarists may even face legal actions by 
primary publishers. To avoid ethical and legal issues, authors 
are advised to avoid adapting own previous publications and 
make an extra effort when (re) writing new texts (11,12).
 Plagiarized items may appear in any journals, regardless of 
their scope, prestige of the publisher, geographical location, in-
dexing status, citation impact, rigor of peer review, and formal 
adherence to ethical guidelines. However, indexed sources with 
low reader attention and minimal citations are more likely to 
accommodate illegitimately copied material (13). In fact, soft or 
non-existent peer review and essential editorial checks in ‘pred-
atory’ journals attract inexperienced and/or dishonest authors, 
who may submit redundant and plagiarized manuscripts. Such 
journals exploit the gold open-access publishing model and 
charge their authors without providing quality services for dis-
tributing validated and innovative information (14). There are 
no exact estimates of the prevalence of plagiarism in scholarly 
publications due to uncertainties around its definition and de-
ficiencies of current detection strategies. Analysis of corrective 
measures across indexed journals can help explore trends in 
unethical copying. A cross-sectional study of 134 retractions by 
BioMed Central journals in the period 2000 to 2015 identified 
textual plagiarism as a common reason of literature correction 
(16%) (15). Another analysis of more than 2,000 retracted Pub-
Med-indexed articles revealed that 9.8% of the retractions were 
due to plagiarism, which became a frequent form of research 
misconduct since 2005 (16). Based on this study, Japan, China, 
India, Korea, Italy, Turkey, Iran, and France were identified as 
countries with a relatively high incidence of plagiarism. Finally, 
an analysis of 835 retracted papers indexed in PubMed between 
2008 and 2012, demonstrated high rates of plagiarism-related 
retraction among authors from Italy (16 out of 24 retractions, 
66.7%), India (18 out of 49, 36.7%), and China (24 out of 143, 
16.8%) (17).
 The reasons and forms of the misconduct are complex and 
poorly explored in the context of various linguistic and profes-
sional backgrounds. Poor writing, paraphrasing, and referenc-
ing skills are common and easily identifiable reasons of misap-
propriation of others’ intellectual property, warranting advanced 
academic English writing courses for researchers and authors 
from non-Anglophone countries (18). There are still many in-
stances of plagiarism in non-English publications, which are 
often overlooked and not taken seriously by research managers 
and editors’ associations. Importantly, the growing demand for 

publications, a major criterion for academic promotion, has 
created an impetus for commercial editing agencies in some 
countries to sell apparently copied manuscripts to inexperien-
ced and careless authors (19).
 Despite the fact that the intellectual theft is not a new phenom-
enon, its implications have become dramatic in these times of 
expanding online databases and archiving scientific evidence 
(20). Plagiarism is now viewed as a major threat to scientific ev-
idence accumulation, which relies entirely on originality and 
transparency of scholarly publications (21). Unwitting authors, 
who perform systematic searches and retrieve literature from 
evidence-based databases, may cite such unethical items be-
fore and after their retractions, further damaging the credibility 
of current standards of research reporting.
 With the constantly expanding number of indexed journals, 
the likelihood of encountering recycled, redundant, or other-
wise unethical items is increasing. In the era of digital technolo-
gies and prospering commercial editing services, editors and 
readers encounter ever more cases of plagiarism, which pass 
unnoticed at checks by anti-plagiarism software.

PUBLICATION ACTIVITY

The dynamics and patterns of global interest to the issue can be 
explored by a snapshot analysis of searches through Scopus. As 
of March 31, 2017, there are 4,924 items tagged with the term 
“Plagiarism” in their titles, abstracts, or keywords, with date range 
of 1831 to 2017 (Fig. 1). The first 2 indexed letters of charges of 
plagiarism were published in The Lancet back in 1831. For the 
following 150 years, annual publication activity was negligible. 
In 1980, 17 tagged items were published, followed by 35 years 
of booming activity. Two peaks with 427 and 457 indexed docu-
ments are recorded in 2013 and 2016, respectively. The latest 

Fig. 1. Number of Scopus-indexed items tagged with the term “Plagiarism” in 1970–
2017 (as of March 31, 2017).
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article covers the issue of plagiarism of ideas, which can be traced 
by semantic analysis (22).
 The top 5 sources in the field are Lecture Notes in Computer 
Science (n = 121), Nature (n = 104), Notes and Queries (n = 84), 
Science (n = 48), and Science and Engineering Ethics (n = 46). 
The top 5 prolific authors are Paolo Rosso (Valencia, Spain, num-
ber of tagged publications = 47), Benno Maria Stein (Weimar, 
Germany, n = 24), Miguel Roig (Queens, NY, USA, n = 22), Mar-
tin Potthast (Weimar, Germany, n = 20), Naomie Binti Salim 
(Skudai, Malaysia, n = 19). The main area of professional inter-
est of these top 5 authors is computer science, except for Miguel 
Roig (psychology). The USA is the leading country in the field 
with 1,218 documents, followed by the UK (n = 469), India (n =  
238), Australia (n = 212), and China (n = 197). The largest pro-
portion of tagged documents are categorized as articles (n = 1,923, 
39.1%), followed by conference papers (n = 1,011, 20.5%) and 
editorials (n = 527, 10.7%). Remarkably, there are 81 (1.6%) doc-
uments categorized as errata, including 29 items related to Iran 
and 53 items in the field of medicine. The majority of these doc-
uments (n = 45) were published in 2016 to notify about retrac-
tions of predominantly Iranian articles (n = 28), and specifically 
21 items from Diagnostic Pathology (BioMed Central).
 The leading subject areas are social sciences (n = 1,647, 33.4%), 
computer science (n = 1,290, 26.2%) and medicine (n = 1,235, 
25.1%). The majority of items are in English (n = 4,575), followed 
by those in Spanish (n = 92) and German (n = 78). The top 10 
highly-cited items attracted from 1,642 to 190 citations, with the 
landmark study of reasons for retractions cited 239 times (16). 
Finally, there are 61 tagged items, which are cited at least 61 times 
(h-index = 61).

PLAGIARISM IN THE CONTEXT OF EDUCATION

The large number of tagged items in social sciences points to 
global problems in under- and postgraduate education con-
founding the lack of understanding of plagiarism, cheating, and 
other forms of academic dishonesty among students who may 
choose to write and publish articles later in life. Comparative 
analyses suggest that young, undergraduate students, those in 
business studies and engineering, and residents of non-Anglo-
phone countries frequently cheat and violate established norms 
of publication ethics (23-25).
 In some Asian countries, plagiarism is viewed as a social phe-
nomenon rooted in the dogmatic system of education, encour-
aging reuse of textbook information and suppressing creative 
thinking and generation of untested ideas (26). Poor education 
and unethical source use lead to plagiaristic writing by Taiwan-
ese college students (27). Similar conclusions were drawn based 
on anti-plagiarism software checks of Malaysian undergradu-
ate students’ essays, containing large chunks of copied texts from 
easily accessible online sources without proper paraphrasing 

and referencing (28). Finally, a report from Korea found that first-
year medical students, who are unaware of what constitutes re-
search misconduct, often write their papers by copying material 
from a limited number of easily accessible online platforms, such 
as Google, and do not cite the sources used (29).
 A cross-cultural study of plagiarism perceptions suggested 
that students from Germany are more sensitive toward plagia-
rism and better skilled to identify academic dishonesty than their 
Turkish and Georgian peers (30). Likewise, a survey of Austra-
lian and Chinese undergraduates concluded that Australians 
are more negative toward plagiarism (31). Although cultural, 
linguistic and psychological factors determine the behavior of 
plagiarists, the lack of institutional anti-plagiarism policies is 
believed to play a more important role (32). Academic institu-
tions across the world differ widely in their definitions of pla-
giarism, practices of preventing academic dishonesty, and re-
search methodology courses for students, deficiencies of which 
lead to instances of unintentional plagiarism in some countries 
(33-35).
 The lack of undergraduate courses on plagiarism is reflected 
in poor citing and referencing skills of Iranian medical students, 
who may plagiarize in their first articles but become more con-
versant with research integrity by publishing more (36). Similar 
trends are observed elsewhere in the world, suggesting that tech-
nological advances and educational initiatives reduce the oc-
currence of ‘copy-and-paste writing’ over time (37).
 A large survey of Pakistani Bachelor degree medical students 
(n = 421) proved that training on research ethics improve their 
perception of plagiarism to a level comparable to that of the fac-
ulty (38). For non-medical international Master students, librar-
ian-guided courses on legal and ethical aspects of research, prop-
er citing, referencing and paraphrasing have also proved success-
ful for better understanding of plagiarism and its consequences 
(39).
 Oversights in the system of education along with numerous 
short-cuts in the process of preparing student works add to the 
problem of plagiarism. Students with poor time management, 
inadequate English writing skills and lacking sufficient support 
by their mentors often refer to commercial editing agencies for 
ghost-writing or otherwise unethical services (40,41). The glob-
ally mushrooming ‘contract cheating’ services are also good ex-
amples of how outsourced writing assignments turn into fraud 
and plagiarism (42). The term was first coined by experts in com-
puter science from Birmingham City University (Birmingham, 
UK), who described unethical online bid requests to get students’ 
coursework completed by third parties (43). Students commit-
ting such an academic dishonesty usually lack English language 
skills and seek advanced professional services by paid contrac-
tors (44).
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DETECTION OF PLAGIARISM

A large proportion of Scopus-indexed items on plagiarism re-
lates to computer science (26.2%), reflecting the focus of spe-
cialists on digital systems for tracking overlaps in scholarly arti-
cles. Over the past few decades, reuse of words and acceptable 
thresholds of textual matching have been thoroughly explored 
in the context of manual and software checks (45). Reuse of 
words is an elementary form of copying, which can be easily 
tracked either by manual searches through Google or by soft-
ware-assisted tests, provided primary sources of interest are 
covered by related platforms. Non-Anglophone and novice na-
tive English-speaking authors alike are now advised to check 
their manuscripts by advanced text-matching software, such as 
iThenticate®, to detect and rewrite copied parts, and avoid ac-
cusations of misconduct (46). In an attempt to upgrade their 
journal ethics, editors are increasingly employing powerful an-
ti-plagiarism software for checks at various stages of the manu-
script processing (47-49). The Lancet journals, for example, per-
form anti-plagiarism checks with iThenticate® for all review man-
uscripts to avoid substantial textual overlaps with already pub-
lished material (50).
 Remarkably, the iThenticate® database currently has access 
to nearly 226,000 journals, and more than 1,300 publishers world-
wide employ its similarity check services (51). While this pow-
erful anti-plagiarism software with access to massive volumes 
of scholarly sources is now widely employed by leading pub-
lishers, including Elsevier, the Nature Publishing Group, and 
Springer, it is still unaffordable for start-up and small publishers 
and standalone journals with limited funding. Established pub-
lishers started trialling the software back in June 2008, and fees 
at that time started out at $0.75 per article (52). However, a more 
recent report indicates that the iThenticate® screening of all 300–
350 annual submissions would cost the American Journal of 
Neuroradiology, the official organ of the American Society of 
Neuroradiology, approximately $6,800 (53).
 The relatively high cost of the similarity checks is a barrier for 
testing all submissions by publishers in developing countries. 
Testing only suspicious manuscripts, and particularly reviews, 
is perhaps justifiable for these publishers, but such a strategy 
opens the gates for numerous research papers with inappropri-
ately (copy-and-paste) written introduction and discussion sec-
tions. It is also known that software is powered to detect copied 
texts, but fails to highlight parts extensively edited by commer-
cial agents, recycling both words and ideas and fooling the anti-
plagiarism system (54). The practice of copying texts and sub-
stituting separate words with synonyms to evade plagiarism 
detection by software is known as rogeting (after Roget’s the-
saurus). An appalling example of rogeting was described in con-
nection with a predatory journal, where a book chapter was en-
tirely copied, edited by using synonyms, and re-published (55).

 Scientists continue exploring other automatic options for de-
tecting similarities beyond identical textual matches, which may 
help detect sophisticated forms of plagiarism. New intelligent 
computer programs are developed to track inappropriate para-
phrasing and summarizing, manipulation of words and synon-
yms, cross-language plagiarism, and incorrect copying of refer-
ences and images. There are numerous paraphrasing tricks, in-
cluding copying verbatim and substituting separate words, which 
are often used in combination to mask text-borrowing and self-
plagiarism. Such writing strategies are known to linguists but 
not easily recognized by non-experts (56). Fortunately, a com-
puter-based analysis of lexical, syntactic, and semantic features 
is now implemented to track inappropriate paraphrasing in sus-
picious sentences and larger passages of texts (57,58). Promis-
ing are also results of studies of cross-language text-borrowing 
by non-native English speakers, who may copy, translate to Eng-
lish, and edit texts published in their mother tongue (59,60). In-
telligent systems are mainly designed to recognize incorrect 
processing of German, French, and other Roman texts, though 
few recent studies have also focused on other languages (61). 
One of the proposed principles of unmasking cross-language 
plagiarism is based on analysing keywords in suspicious texts 
(62).
 Citation-based plagiarism detection is another evolving con-
cept that relies on similarities of order and proximity of refer-
ences in texts (63). Related methods employ analyses of pub-
lished reference lists visible in large bibliographic databases 
such as Scopus and Web of Science. Combining text and refer-
ence list checks increases the chances of detecting plagiarism 
(64).
 There are also basic search services, such as Google Images, 
which allow users to retrieve already published graphical mate-
rial by entering keywords related to the image file name and 
adjacent text. More advanced algorithms are now designed to 
track image misappropriation by evaluating the graphical struc-
ture and quantifying similarities between original and suspicious 
files (65).
 Advances in the visualization of scholarly works, including 
their exposure to social networking sites, may improve the effi-
ciency of detecting and quantifying plagiarism by emerging elec-
tronic gadgets (66). Ultimately, it is believed that a universal pla-
giarism detection system of cross-checking submissions to all 
peer-reviewed journals can minimize the number of retractions 
due to plagiarism, duplication and simultaneous submissions 
(49).

LESSONS LEARNED FROM RETRACTIONS

Different types of plagiarism are currently reported in retrac-
tion notices, ranging from copy-and-paste writing to more so-
phisticated manipulations. Examining the motivation and con-
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text in such cases is critical for preventing misconduct in the fu-
ture. Although the number of retractions due to plagiarism is 
not high (81 [1.6%] of documents in Scopus), the high preva-
lence of such cases in the medical literature, primarily affecting 
rapidly developing disciplines and emerging scientific powers, 
is worrying (67).
 In November 2016, retractions of 58 Iranian articles by im-
pact-factor journals of Springer and BioMed Central have been 
widely discussed in social media (68), conveying a strong mes-
sage to all stakeholders of science communication. The most 
affected journals were Tumor Biology (25 retractions) and Di-
agnostic Pathology (23 retractions). The retracted articles were 
authored by 282 early-career and experienced researchers, who 
covered issues in cancer, veterinary science, pharmacology, and 
parasitology and some of whom previously published in preda-
tory journals. An investigation, which was initially prompted by 
a whistleblower, found evidence of plagiarism in 93% of BMC 
and 70% of Springer articles that was not detected by software 
because of manipulations at the submission and peer review 
(69). Suspicions were also raised that the retracted articles could 
be produced by a random paper generator program, which were 
not confirmed. As a result of the retractions, serial plagiarists 
were barred from publishing, instructions of the journals were 
amended to exclude manipulations with authorship and peer 
review but no changes were announced to upgrade plagiarism 
detection. That case was followed by 5 more retractions of large-
ly plagiarized Chinese papers on cancer by a Brazilian open-
access journal Genetics and Molecular Research (70).
 

CONCLUSION

Plagiarism is a plague of current science and a sign of pseudo-
science. Its detection and prevention strategies require a com-
prehensive approach by all stakeholders of science communi-
cation, based on their awareness of the global and local trends 
in misappropriation of intellectual property. Relying on any 
single anti-plagiarism tool is not effective. Even powered anti-
plagiarism software, designed to track textual overlaps and cal-
culate similarity scores, can be fooled by plagiarists, resorting 
on manipulative paraphrasing and editing techniques. Editors 
should manually check all manuscripts after receiving the soft-
ware-generated similarity percentages to avoid false negative 
and positive results (71).
 Among all preventive anti-plagiarism strategies, those relying 
on human factor are probably more reliable. A more active role 
of authors, reviewers, editors, and readers in the continuum of 
prevention is advisable. Inexperienced authors need to be up-
dated by research supervisors on what constitutes plagiarism of 
words, ideas, and graphics. Their disclaimers about honest writ-
ing, which are currently requested by some journals (e.g., Jour-
nal of Pakistan Medical Association), may minimize the chanc-

es of and increase accountability for any wrongdoing. Review-
ers and readers, or whistleblowers, may recognize sentences, 
larger passages of texts and order of references recycled from 
their own works and inform editors. Editors, in turn, may pre-
vent certain types of plagiarism by carefully selecting reviewers 
and performing additional checks of texts and data. They should 
also be alerted of plagiarism by some reviewers, who may steel 
data and ideas from processed manuscripts and publish their 
own unethical articles (72). Vigilance is also required when stu-
dents’ works are processed as some of them may misappropri-
ate unpublished raw data and publish papers without knowl-
edge of their supervisors and owners of the data (73).
 Plagiarism takes different forms and affects various indexed 
and non-indexed sources in any language. However, this mis-
conduct is relatively easy to uncover in widely visible English 
sources. As a prime example, even top scholarly journals have 
suffered from misappropriation of words and sentences by non-
Anglophone and inexperienced authors (6,74). To a certain ex-
tent, such a misconduct does not affect the validity of research 
reports and is correctable (8). Self-correction in top journals 
can limit and prevent the growth of unethical papers (75). What 
is more pressing is that most non-English and non-indexed low-
profile periodicals, covering research of non-mainstream sci-
ence authors, remain largely in the shadow and escape atten-
tion of eagle-eyed readers.
 In recent years, predatory publishing has emerged as a seri-
ous threat to non-mainstream science (76). The absence of an-
ti-plagiarism policies in such journals leads to massive online 
publishing of entirely copied and unchecked papers (77). The 
scale of the misconduct and carelessness of the authors may 
point to the involvement of paper-generating machines and 
editing agencies with commercial interests and ignorance of 
norms of scholarly publishing. Recent cases of mass retractions 
may also be associated with indiscriminate targeting of preda-
tory editing agencies and individual authors, expanding their 
activities and exploiting the deficiencies of the similarity checks 
by indexed journals.
 Intelligent (semantic) technologies may help detect more 
cases of plagiarism worldwide and across academic disciplines 
with inevitable retractions and dire consequences for plagia-
rists (78-81). Authors and editors may curb the problem by ad-
hering to global editorial recommendations, such as those by 
the Committee on Publication Ethics (COPE) and the Interna-
tional Committee of Medical Journal Editors (ICMJE). COPE is 
the largest community of editors with more than 10,000 mem-
bers from diverse professional and language backgrounds, who 
are offered a forum for discussing and resolving complex issues 
of plagiarism (82). ICMJE with its 15 members, including repre-
sentatives of top-tier general medical journals, offer annually 
updated recommendations on proper writing, research report-
ing, targeting ethical journals, and avoiding research miscon-
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duct (83). The ever-increasing support of the global editorial as-
sociations is instrumental for improving writing, reviewing and 
editing skills of all stakeholders of science communication. Con-
sequently, poor writing and (un)intentional plagiarism is no 
longer an excuse for wasting resources of the scholarly commu-
nity (84,85).
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