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Summary

Many tutors believe that plagiarism, especially copying material from the Web, is a significant and increasing problem in
UK higher education institutions. A number of academic and commercial groups are researching the nature and extent of
the problem and are developing software tools and systems for plagiarism detection.

Recognising that prevention is better than cure, this paper commences by reviewing the advice that has been given by
various institutions and agencies on how to specify assignments that are less prone to plagiarism. However, the evidence
on the ground is that these precautions do not always prevent cheating and so effective detection systems are also
needed. The major part of this paper will introduce a four-stage plagiarism detection model and describe some of the
tools that can be used within it. Hopefully the deployment of an effective system will also have a significant deterrent
effect.
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Introduction

Any Internet search engine is likely to yield thousands of pages containing the word 'plagiarism'. For example AltaVista
(www.altavista.com) in April 2001 supplied a list of 83,467 such pages and we have noticed that, since January 2000,
the number of sites has grown dramatically. This growth in interest reflects the growth in concern expressed by
academics in a number of forums including the ILT's first annual conference 'Learning Matters' [8] and a number of
workshops held since. Explicit UK based research evidence related to the nature and scale of the problem was last
conducted in 1995 [10], prior to the widespread availability of the Web. This study reported that over 75% of students
admitted to cheating and 50% to plagiarising in some way and it would seem that this proportion is likely to have
increased with the growth of the Web.

This apparent growth has been discussed at length in the literature, including the British media [2, 3]. Lathrop and Foss’
book ‘Student Cheating and Plagiarism in the Internet Era’ is a good starting point for anyone wanting to find out more
about plagiarism detection and prevention [12]. A short Web page covering some similar material to the book and
containing other useful links is available at
http://lwww.asee.org/prism/december/html/student_plagiarism_in_an_onlin.htm. The ‘Plagiarism and How To
Avoid It’ Web site maintained by David Gardner at http://ec.hku.hk/plagiarism/introduction.htm offers a similar
general introduction to the major issues.



Plagiarism Prevention

The Web is a valuable source for anti-plagiarism advice which can teach both students and tutors what plagiarism is, how
to recognise it and how to avoid it.

The following pages are good examples of those that inform students what plagiarism is and how to cite material
properly:

http://www.indiana.edu/%7Ewts/wts/plagiarism.html
http://lwww.writing.nwu.edu/tips/plag.html

Culwin and Naylor advocate describing a continuum ranging from co-operation which is encouraged, through
collaboration which is reluctantly accepted through to copying which is unacceptable [9]. This is shown in Figure I.
Co-operation is explained as talking about a problem and sharing ideas. Collaboration is explained as showing or sharing
material that might be included in a final version. Copying is explained as presenting material that was written or
developed by another person, possibly with some disguise. Many tutors have noted that the position on this continuum
that divides acceptable from unacceptable behaviour is, to some extent, culturally defined and hence must be made
explicit to all students at the start of their courses.

collaboration collusion copying
beyond this beyond this
point may be point iz
plaglarism plagianism

Figure |: Co-operation/Collaboration/Copying Continuum

Students have been known to use the online essay banks to avoid writing a submission and it is worth being familiar with
these. Well known examples include:

http://www.schoolsucks.com
http://www.cyberessays.com
http://www.gcseworld.co.uk
http://www.planetpapers.com
http://www.netessays.net
http://www.essaydepot.com

Many pages give advice to tutors on writing assignment specifications that make plagiarism difficult. Suggestions include:

e Never reuse an old assignment specification as previous submissions have a habit of being handed in again.

e  Ask students to supply photocopies of any references used as part of an appendix. This ensures that all their
references are genuine.

e Check the Web before the specification is finalised so that easily available sources are known. Tutors should
also be familiar with books and journal articles on the subject.

e Set the assignment specification on a very unique or recent event on which there is unlikely to be much
material available.

e Alternatives to the standard essay, such as case studies, present more difficulties in locating suitable material to
plagiarise.

e Group assignments with individual summaries can make it harder for the whole group to agree to plagiarise.

e  Assessed work produced in class, possibly with preparation allowed beforehand, reduces the opportunities to
plagiarise.



It has also been suggested that students could be taken through some of the submissions in the online essay banks, with
methods of correct citation and avoiding plagiarism stressed. Many students fail to recognise that citing, when
appropriate, strengthens their submissions. This might also have an added bonus of making students less likely to use
essay banks if they know that their tutors are aware of them.

Additional deterrent methods that have the advantage of helping students to improve but are more demanding of tutor
time include:

e Ask for an early draft of the submission or a plan, so that problems can be caught early and improvements can
be suggested.

e  Collect in an annoted bibliography before the submission is due. This can be hard to construct from a supplied
paper and ensures that the students have done some work before the submission date.

e  Viva all the students in order to check what they have learned and that they are familiar with the ideas in the
submission.

e  Get students to give a presentation either individually, or in groups, on their subject area. It is hard to talk
about and field questions on an area that you are not familiar with.

When marking submissions tutors could look for pointers that might suggest that some of the work is not original:

e Unusual references. Many outdated references, or references that are not available locally suggest that the
paper may not be freshly written.

e  Dramatic change in levels of writing ability. Those well-written sections may not be written by the student.
Changes in tense or voice can also be suspicious.

e Analogies with non-local or non-current events, such as talking about the local weather in Texas, or President
Clinton.

e American spellings, it should be no surprise that most available on-line material is Americanised.

This list of prevention techniques is not intended to be exhaustive or prescriptive, merely an overview, from a UK
perspective, as prevention is covered in more detail elsewhere. More information can be found in Austin and Brown’s
paper [1]. Web sites containing additional suggestions include:

http://alexia.lis.uiuc.edu/%7Ejanicke/plagiary.htm
http://www.virtualsalt.com/antiplag.htm
http://www.wiu.edu/users/mfbhl/wiu/plagiarism.htm

http://www.plagiarized.com/

The Four-Stage Plagiarism Detection Process

Culwin and Lancaster defined a Four-Stage Plagiarism Detection Process, as shown in Figure 2, which includes the
potential for incorporating automated plagiarism detection [4]. They also provided an in-depth discussion of the issues
that an institution considering using such an automated process need to be aware of [7].
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Figure 2: Four-Stage Plagiarism Detection Process

The process can be used to find intra-corpal plagiarism, close similarity within a corpus or set of student
submissions, such as a set of essays on a similar theme. It can also be used to find extra-corpal plagiarism from
outside the corpus, such as copying from a book, or the Web. Such definitions were standarised by Culwin and
Lancaster in their plagiarism taxonomy [4]. The wording used throughout this paper is consistent with that taxonomy.

The four-stage process comprises collection where a corpus of student submissions is obtained, preferably in a
machine-readable format. This requirement is essential for fully automated plagiarism as scanning printed submissions or
typing hand written ones is not cost effective. Following this is the analysis phase, where the submissions are compared
with each other and with documents obtained from the Web and the list of those submissions, or pairs, that require
further investigation is produced. This list should be annotated in some way to indicate the extent or nature of the
detected similarity. No automated system can reliably report that detected similarity represents plagiarism, and so a
human has to provide verification, checking that the similarity is not acceptable. An example of acceptable similarity
might be shared common citations. Those submissions that are now considered plagiarised would be subject to
investigation where the students have to be shown the evidence of plagiarism and given the opportunity to explain it.
This stage also involves the process of deciding culpability and possible penalties.

Collection tools

Most institutions using plagiarism detection systems have their own locally developed collection systems, for instance the
School of Computing at South Bank University uses a simple series of interactive Web pages to accept a submission and
return a receipt number which is also e-mailed to the student. This has the added advantage of reducing the workload on
the school clerical staff who would otherwise have to accept all the submissions by hand. All submission systems should
comply with the Data Protection Act and give students an explicit indication of this. Students should also be warned that
their submissions will be subject to automated plagiarism detection at the time their work is collected.

The only known collection tool is the Nottingham University developed Coursemaster, developed from a pre-Web
system called Ceilidh. It is an integrated system for managing a course Web site providing facilities for the distribution of
lecture notes, monitoring registers and class progress as well as allowing students to submit their work and providing
some built in plagiarism detection. New UK academic users will pay prices starting at £1000. More details are available at
http://www.cs.nott.ac.uk/CourseMaster.

Detection Tools

Culwin and Lancaster reviewed Web-based plagiarism detection services that were available in the spring of 2000 [6].
They found that the services were usually able to detect deliberately plagiarised documents submitted to them, but they
were too costly for regular institutional use. In addition the precise mechanisms by which students submitted their work
were cumbersome and in most cases the format of the results returned to the tutors were not helpful for further
investigation of apparent undue similarity.

A selection of the services currently available for plagiarism detection are listed below. These include both the original
commercial and the newer free services. The latter tend to be limited versions of the commercial services and depend
on a tutor being suspicious enough of a piece of work to obtain an electronic version of it for analysis.



Plagiarism.org http://www.plagiarism.org

Plagiarism.org claims to be the market leading detection service. Students submit their work by pasting it into a text box
and the results are e-mailed to the tutor. A separate local collection may still be needed. If the tutor chooses to
investigate further the submission is presented back to the tutor as a series of hyperlinks to Web pages or other student
submissions that are believed to be similar. The main problem with the service is the cost of $| per submission.

Paperbin http://[www.paperbin.com
(previously known as Integriguard http://www.integriguard.com)

Paperbin is a similar service charging $4.95 per tutor per month for any number of submissions. Integriguard always
seems like a poor cousin to plagiarism.org mainly because it only checks a portion of each submission and could quite
possibly miss plagiarised material. Results are provided only by e-mail in a format with limited readability.

Copycatch.com http://www.copycatch.com

This is a service very much along the lines of plagiarism.org, but with lower subscription costs and the additional benefit
of accepting files in popular word processing formats, such as MS Word. As at the time of writing this document the
system doesn’t seem to be available.

CopyCatch http://lwww.copycatch.freeserve.co.uk/vocalyse.htm

Not to be confused with the detection system of the same name, CopyCatch is a UK developed detection tool (single
license user cost £250). It is an intra-corpal plagiarism detection system, designed to compare all submissions against all
others and report those above a given threshold of similarity.

Text Ranker http://cise.sbu.ac.uk

This is a similar system under development at South Bank University. It returns a list of pairs of student submissions
ordered from most to least similarity under metrics chosen by the user to be most important. Material from the Web or
other sources can be added to the corpus to approximate extra-corpal detection.

Essay Verification Engine (EVE) http://lwww.canexus.com

The Essay Verification Engine is similar to Paperbin but is operated locally. Segments from each student submission in
text, MS Word or Word Perfect format within a collected corpus are run through Web search engines. A report for
each submission is supplied in text format. The system does not check for intra-corpal plagiarism. The system is of
limited use in investigating which Web sites are likely to have been plagiarised from and does not identify where the
similarity occurs. This can be particularly irritating if a submission is multiply sourced or where it only contains a very
short segment from a given Web page. Plagiarism might also be missed during the approximated checks.

FindSame http://www.findsame.com

This is a useful free service for a tutor that suspects that a submission was plagiarised but does not recognise the source.
FindSame provides a text box or file upload capabilities for tutors and returns an immediate Web page of hyperlinked
results, in a similar manner to plagiarism.org. It could be used as a cheap and more complete plagiarism detection system
in conjunction with EVE for analysis and FindSame for verification and investigation.

HowOriginal.com http://www.howoriginal.com

This is the free version of Paperbin and is very much styled along the same lines as FindSame with a limit of 1000
characters. This means that only one or two paragraphs can be checked at a time. Submission is by text copy and paste.
Tutors supply the text and an e-mail address and are mailed back sometime later with details about how to collect the
results. This is just the standard and limited Paperbin text report with lots of additional advertising. The whole
procedure is very unsatisfying; tutors with such a short section of text to check might be better advised to paste the
section into a search engine and obtain an immediate response.

Plagiserve http://www.plagiserve.com

Plagiserve is a new free service, requiring instructors to register before using it. Tutors then paste a text file into a text
box and are later e-mailed back with a Web address where they can receive the results. The presentation format is the
standard set of hyperlinks, rather than these being connected to external pages they are connecting to a lower frame



which contains alternate sections of source and copy text, allowing the contents of multiple Web pages to be shown on
a single page. Operationally the service is very similar to FindSame with an additional integral database of likely source
materials. The main difference is the delay in getting the results.

Verification tools

Tools to aid in the verification and investigation stages of the Four-Stage Plagiarism Detection Process are just being
developed. It is in the verification part of the process that automated assistance is likely to be most beneficial and so
more tools might be expected in the near future. It is unlikely that specific tools could be developed for the investigation
stage as existing workflow management tools would seem to be sufficient.

Visualisation and Analysis of Similarity Tool (VAST) http://cise.sbu.ac.uk

The Visualisation and Analysis of Similarity Tool (VAST) presents a graphical representation of the similarity between
two student submissions plotted against one another [5]. The similarity intersections, the intense areas of the graphic,
can be selected and the appropriate sections of both submissions quickly displayed in windows on the screen. The tool
has been shown to be an improvement over the regular approach of trying to find similarity in two student submissions
by eye alone [11].

WordCheck http://www.wordchecksystems.com/

Although WordCheck is commonly included in listings of plagiarism detection tools it is considered more suitable for
linguistical analysis of how similar two texts are. It could perhaps be used for investigation if both a potential source and
copy were known in order to investigate if one text was a derivation of the other. However, there are few advantages to
this over a non-computer aided approach.

Glatt Plagiarism Services http://www.plagiarism.com

This site is devoted to the Glatt tests, where every fifth word of a student submission is replaced by identically sized
spaces. Students are expected to be able to accurately replace the omitted words if they originally wrote the paper and
to have a lower performance if they copied it. A limited free Web based version and a commercial version of the
software is available, but it is unclear how much trust could be placed in the results. Glatt also offers commercial courses
in plagiarism for both tutors and students.

Current Initiatives and Active Research Groups

The recent media coverage of plagiarism has sparked interest throughout the UK academic community. Most notable is a
Joint Information Systems Committee (JISC) project involving an evaluation of Web based plagiarism detection services.
Five institutions, representing the diversity of UK higher education, are involved in a trial using plagiarism.org. The trial is
intended to reveal the operational issues involved in the large-scale deployment of a plagiarism detection system as well
as evaluating its effectiveness in detecting and discouraging plagiarism. Other JISC studies are looking at plagiarism
detection software from a social and technical viewpoint and the more specialised area of computer program source
code plagiarism detection. The project is intended to be finished in June 2001 and the results will be presented at a
workshop for the higher education community. More details are available at http://www.jisc.ac.uk/jciel/plagiarism.

The Centre for Interactive Systems Engineering (CISE) at South Bank University is researching efficient and effective
methods of intra-corpal plagiarism detection, along with ways of visualising the similarity between submissions in order
to assist human evaluation. Additional work is aimed at identifying the extent of and motivations for student cheating and
plagiarising. The CISE Web site is at http://cise.sbu.ac.uk.

The University of Hertfordshire has a Plagiarism Detection Research Group, but their Web site only says they have ideas
about plagiarism detection; there is no indication whether the research is ready for publication or not. The group have
their home page at http://homepages.feis.herts.ac.ulk/%7Epdgroup.

The Plague group at Monash University is developing tools for plagiarism detection in both source code and free text.
Their site is at http://www.csse.monash.edu.au/projects/plague.

Rob Irving at Glasgow University has adapted a source code plagiarism detection system to work with free text. His
Web site is available at http://www.dcs.gla.ac.uk/%7Erwi.

Researchers at Sheffield University are starting a new METER Project based around text similarity analysis, with
plagiarism applications. Details of their research is at http://www.dcs.shef.ac.uk/nlp/funded/meter.html.



Conclusions

It is likely that student plagiarism will continue to be a problem, despite the best effort of tutors to minimise it and some
of the tools and services presented here are becoming an integral part of academic life. Those institutions without a pro-
active anti-plagiarism policy, one where plagiarism is both actively sought out and taken seriously when discovered, are
likely to be under increasing scrutiny from both the media and academia itself.

There are now effective tools available to identify Web sources and find similar student submissions. The current
drawback is at the human driven stages of verification and investigation and that is where additional effort could most
usefully be employed. Current tool developments, such as VAST are needed to change that.

Some have speculated that a better understanding of why students cheat would better aid both prevention and detection
of plagiarism. Tutors need to be aware that some students have always cheated. Some will, probably, always try to cheat.
The challenge, for academics is to find effective ways to encourage students to work for and value the awards they gain
whilst deterring those that might be tempted to cheat and detecting those who do.
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