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ABSTRACT

Being a growing problem, plagiarism is generallfirde as a “literary theft” and an “academic disbsty”
in the literature, and it is really has to be wefbrmed on this topic to prevent the problem atickgo the ethical
principles. Due to the hug of digital libraries ahe information on World Wide Web, Plagiarism beeaa very
important problem for researcher’s fields, schawid universities. Students can easily use weblseagine to find
journals or documents. So plagiarism is a globablem, which occurs in many different areas of lifer It is
pivotal to mention here that detecting plagiarisra challenging task.

On the other hand, electronic learning systemsoimties with native language Arab require spetifie
technology for plagiarism detection in documentdttem in Arabic language. Although Google and ahreh
engines can be easy utilized, there will be vedjotes efforts to copy a few words or sentencespastie them into
the browser of the search engine to find resouafesimilar. For this reason, developing a tool €®tecting
plagiarism in Arabic electronic learning systemsesand speed up the process because plagiaristrecaasily
detected and automatically highlighted by just sittiimg the Arabic document to the system. Therefthiess paper
propose An effective web-enabled system for Arglagiarism detection Using Text minin@PLAG, that can be
integrated with electronic learning systems to pidtudents’ assignments, papers and dissertafodspresents its
experimental results.
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1- Introduction

According to www.plagiarism.org, plagiarism is aofythe following activities: Turn someone else'®gf
to you as your own, copy words without giving ctdtdhm someone else, give false information abbetdource.

There are many different forms of plagiarism; Pdaigim at schools can be a highly de-motivatingoiiaftir
students and also for teachers. If plagiarism it amdressed sufficiently, plagiarists could gairdeserved
advantage, e.g. more marks for their assignmertitsl@gs effort. [1]

Plagiarized document detection plays importantsrate many applications, such as file management,
copyright protection, and plagiarism prevention. Plagiarism can take one of the popular types stsccopying of
the whole or some parts of the document, rewordiage content in different words, using others’ sdea

referencing the work to incorrect or non-existiogiges [3]. Other ways of plagiarism include tratesdl plagiarism



wherein the content is translated and used withefgrencing the original work, artistic plagiariam which
different media such as images and videos aretoga@sent other’s work without proper citation [4]

E-Learning systems have gained popularity as aabétueducational environment in the past few dexade
Recent advances in networks, multimedia and infaamaechnology have contributed to the attractes=nof e-
learning systems. Recently, Saudi Arabia (SA) hagrged the use of e-learning systems in univesskied
schools. According to a study conducted by MadaeBRech [5], e-learning industry in SA is projectedyrow up
significantly in the next few years. It is expectied SA (Saudi Arabia) universities to switch framaditional
learning to e-learning systems within the next f@ars [6].

However, the ease of teaching and learning throegsarning systems congregates the difficulty of
ensuring intellectual property of students’ subeditivork. With the ease of using the Internet teaswast amount
of information, the problem of plagiarism (the usfeother’'s work or ideas without proper citatiorgshhorribly
increased. According to some studies about acadelislmonesty, at least 10% of students’ work coudd b
plagiarized in USA, Australia and UK universitié§.[Therefore, detecting and deterring plagiarignthie process
of e-learning is considered crucial especiallyhia process of evaluating students’ submitted wBlkgiarism has
revealed its effects on poor academic resultsABH finally source code plagiarism (also calledeatbne) which
can be defined as the reuse of the source codewvigermission or citation. All these practicegplafgiarism have
negative impact on the learning process. Thus, da@wwe ensure dealing with plagiarism in e-learsiypgtems and
how is plagiarism going to be detected and death.wt is a critical issue that needs solutions doynputer
scientists. In this paper, we presented the expetiah results of a novel web enabled tool spebificplagiarism
detection in Arabic documents.

2- Related work

Most of the work in document plagiarism has beenedfor academic purpose. Detecting plagiarism

s
important to judge and mark students’ work for ugdaduate and postgraduates who are strictly pitekitirom
cheating, rewording, rephrasing, or restating witheferencing. In this regard, numerous plagmargetection
systems have been developed. Most of these sysismplagiarism techniques known as similarity detec
techniques, which create special “fingerprints” éotlection files, including metrics, such as agerdine length,
file size, average number of commas per line. Tlhe With close fingerprints are treated as simi@early, small
fingerprint records can be compared rapidly, bug technique is now considered unreliable and yausled
nowadays. These systems will be discussed as fallow
1. Turnitin is the global leader in evaluating ancpioving student writing. The company’s cloud-based

service for originality checking, online gradingdapeer review saves instructors time and proviads r

feedback to students. One of the most widely thisted educational applications in the world, Tunnis

used by more than 10,000 institutions in 126 céestto manage the submission, tracking and evaluati

of student papers online.

Institutions license Turnitin on an annual basike Tinstitutions are encouraged to communicate with

students about their use of Turnitin and how theademic integrity policies work. An instructorssep



a class and an assignment in the Turnitin ser8bedents or instructors then submit papers to Tiarni
via file upload or copy-and-paste[9].
2. APD (Arabic Plagiarism Detection) tool use the intt to help professors and teachers in e-learning

systems identify stolen intellectual property biizihng Google API to find similar documents on tiveb
[10]. The typical workflow in APD paradigm has twoajor steps. The first step, students submit their
assignments in Arabic to the system, which in twith be stored into reports database. The secoag, st
the teacher triggers APD tool via a user interfltaceheck the assignments for plagiarism. Thendloé
will compare the documents against the intra conpaoifection which probably contains the previous
assignments. Moreover, APD tool searches the weveosimilar resources as well. An automatic répor
will be generated that contains highlighted plaged parts and a list of similar resources rankethf
highest to lowest. [11]

3- Plagiarism Detection System (ZPLAG) framework
The proposed system consists of three differenégghaamely; (1) Preparation phase, (2) Proceskiasgp

and (3) Similarity detection phase. Figurel deplutsphases of the proposed system.
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Preparation Phases: this phase is responsible for collecting and prep#ie documents for the next phase.
It consists of five modules: text editor moduleeck language module, check spelling module, cheakngar
module, and Sentences analysis module.

Text editor module allows the user to input a ipload a text file in document format, thesesfitan be
processed in the next phase.

The check language module is responsible for chgctie input file written language, If it is an Ara
language then use Arabic process, or English lagegtieen use English process.

The check spelling module use to check the worelsvaitten correct or there is some misspelling.

The check grammar module use to see if there grgrammar problems.

Preprocessing Phases: Most of the content-based detection methods assupreprocessing phase in which
stop-words are removed and words are reduced iorted form. The following steps are performeditansform
an Arabic text into structured and formatted repnégtion, which is more convenient for the plagiaridetection
process, this phase consists of three modulesieagdlas follows:

i.  Tokenization: input text is broken up into token®(ds).

ii.  Stop-word removal: since stop-words are used in txy, they are considered as unimportant
differences between documents. They are removeddigr to get more significant results by reducing

number of false-positives.

iii. Rooting: reduce words to their root by removing lthregest suffix and prefix.

IV.  Synonym replacement: words are converted to theistrfrequent synonyms, which may help to

detect advanced forms of hidden plagiarism. Th& fiynonym in the list of synonyms of a given

word is considered as the most frequent.one

Similarity detection Phases: It is consists of three modules Fingerprinting, wioents representation and
similarity detection, this phase discussed asvdlolro calculate fingerprints of any document,tfast up the text
into small pieces called chunks, the chunking wettthat responsible for cutting up the text will determined
[12]. A unit of chunk could be a sentence or a wimccase of chunking using sentences called sesteased, the
document can be cutted into small chunks basedCbpdrameter. For example, a document containimiesees
dsl ds2 ds3 ds4 dsb, if C=3 then the calculatedkshwill be dsl ds2 ds3, ds2 ds3 ds4, ds3 ds4ldssase of
chunking using word called a word-based chunkihg document is cutted into small chunks based on ‘C
parameter. For example, a document containing wandsdw?2 dw3 dw4 dw5, if C=3 then the calculatedrdts
will be dwl dw2 dw3, dw2 dw3 dw4, dw3 dw4 dwb. Teteunking using Word gives higher precision in samitly
detection than the chunking sentence. ZPLAG isdasea word-based chunking method: in every seatef@
document, words are first chunked and then usakafoaction for hashing.

Many similarity metrics exist for fingerprint comjgon, such as Levenshtein distance(LD), Longest
Common Substring (LCS), and Running Karp-Rabin Miatg and Greedy String Tiling (RKR-GST) [13]. LD
measures the number of operations such as : imsgrtor deletions, to transform the string to aeottne. For
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example, the Levenshtein distance (LD) betweenut8ay" and "Sunday" is three. The Longest Common
Substring (LCS) consists in finding the common kestgsubstring in two strings. For example, the comiongest
substring in "Saturday" and "Sunday" is "day". RKT make sure that one string tiling with matchsn@strings
of a second one [14]. Running Karp-Rabin is a tepie1to speed up the Greedy String Tiling algoritrhash
function creates value for each substring of lengtlof the pattern string and for each substrinigrgth -s- of the
text string. Each of these hash values of the mastieing is compared with the hash values of éxé string. If the
pattern and text hash values are equal, then #nemmatches between the corresponding patterreandubstrings.

A key issue in similarity detection is to choose thdequate metric. For plagiarism detection, LD and
Longest Common Substring (LCS) are more suitabdeatise plagiarism involves text modification (itiser,
removal ...). ZPLAG chooses to use LCS, becauséiised on the concept of similarity rather thatadise.

4- Experimental Results

A prototype of ZPLAG has been implemented and isfggmance evaluated on a data set of 100
documents written in Arabic language, each docurhast500 words. We download 20 Arabic documents fro
different books available on Saudi Digital Libra@DL) [http://sdl.edu.sa/SDLPortal/AR/Publisherpxds We
made three data sets from the source documentdlawd, and the results obtained only on 10 documend
summarized in table 1 and table 2 where table Insanme the Mean (Precision) and table 2 Mean(Refcalthe
three types of the data set:

- Data set1: (Synonym Replacement)

We generate ten documents from the original doctitmgmandomly replacing fifty percent of the ovéral
number of the words in the document with their eglgint synonyms.
- Data set2: (Change of Structure)

We generate ten documents from the original doctirogrrandomly selecting sentences and change its
structure. The output sentences are representpéfcent of the overall number of sentences.
- Data set3: (All data)

We generate ten documents from the original doctimgrandomly copying of forty percent of the aaler
number of sentences, replacing twenty percentebtrerall number of words with their synonyms, ahenging
forty percent of the overall number of sentencehéir structure.

We used data setl and data set2 for evaluatingettiermance of ZPLAG in plagiarism detection. Tla¢ed
set3 used to measure ZPLAG's overall performangeldagiarism detection and the exact copy of thestekhe
precision and recall of ZPLAG were used to meatheeesffect of SWR (Stop-Word Removal), SWR and ingpt
and replacement of the synonym, equationl and ieqg2at

- SWR: for the input text, we apply only stop-woetnoval.

- SWR and Rooting: for the input text, we applypsteord removal together with rooting.

- SWR and Rooting and Synonym: for the input tesd,apply stop-word removal, replacement of synorgmnal
rooting.

We measure the results using Recall equation @ Paacision equation (2).



number of plagiarized sequences identified
Recall = pee Ao e =R X100 (1)
total number of sequences identified
. . number of plagiarized sequences
Precision = Pas 1 X100 (2)

total number of sequences
Figure3 and figure4 show the mean of the preciaimhthe mean of the recall we got by ZPLAG's patanseon
the three data sets. We summarize the resultselbtais follows:
- SWR has a weak performance because it does teait dmobserved plagiarism due to replacement radrsym
and change of structure. The Mean of the precisi@gual to fifty three percent, and the Mean efricall is equal
to thirty seven percent.

- SWR and Rooting cannot detect exchanges of synpbwt it can mark the sentence that has structure
change, the Mean of the precision is equal to pifie¢ percent, and the Mean of the recall is eqoaeventy two
percent. This easily shows that converting wordhéar root make a very good enhance to the plsgradetection
performance.

- SWR and Rooting and Synonym is the best perfoomdhat ZPLAG get, the Mean of the precision is
equal to ninety seven percent, and the Mean ofrgball is equal to ninety four percent. For repfaeat of
synonym the Mean of precision is equal to ninexypgrcent, while the Mean of precision for changstrnucture

sentence is equal to ninety three percent.

SWR SWR + Rooting SWR + Rooting + Synonym
Data setl: Synonym -- - 96
Data set2: Structure change - 93 95
Data set3: All data 53 95 97

Table 1 summarize the Mean (Precision) for theetliypes of the data set

SWR SWR+Rooting SWR+Rooting+Synonym
Data setl: Synonym -- - 93
Data set2: Structure change - 87 91
Data set3: All data 37 72 94

Table 2 summarize the Mean (Recall) for the thypeg of the data set
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Fig. 4: Mean of recall of ZPLAG
We compare our system ZPLAG with commercial sysseich as Turnitin. We exclude small percent of
matches by less than one percent. The Mean ofgiwacior ZPLAG and Turnitin are summarized in taBleThe
Mean of precision for Turnitin and ZPLAG for eachtal set are shown in Figure5. Turnitin was unabldetect
replacement of synonym, but its results are ne@PioAG in text structure changes, The Mean of gieaiis equal
to ninety one percent for ZPLAG and the Mean ofigien is equal to thirty five percent for Turniti@verall,
ZPLAG outperformed Turnitin: the Mean of precisi@nequal to ninety percent for ZPLAG and the Meén o

precision is equal to sixty seven percent for TiimniAlthough Turnitin is worldwide used, its retufor detecting
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similarities in our data sets are not competitiVbis indicates that language-independent toolsdcbel actually
inefficient on specific languages, such as Arabable3 summarize the Mean of precision for ZPLA@ &arnitin.

Turnitin ZPLAG
Synonym -- 93
Structure change 35 91
All data 67 94

Table 3 the Mean of precision for ZPLAG and Tumiti
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Fig. 5: Mean of precision for ZPLAG and Turnitin

Table4 reports comparison results of ZPLAG (SWR+tigovariant) and APD. It shows Mean (Recall) its
standard deviation (Recall), Mean (Precision) and its standard d®nat (Precision). The results we got only on
fifty documents. The APD results are close to ZPLvgBant without synonym processing.

Table 4: Comparison results of ZPLAG (SWR+Rootiag)l APD

ZPLAG APD
Mean(Recall) % 99 84.8
o (Recall) % 5 -
Mean(Precision) % 95 90
o (Precision) % 2 --




5- Conclusion

We have presented and tested experimentally ZPLaA@ptotype for detecting plagiarism in documents
written in Arabic language, where some hidden plagin forms can be detected, such as change ofnsent
structure and replacement of synonym. Its framevkakbeen described.

Also, In conclusion, integrating a plagiarism détec tool into e-learning systems is significantdan
important. There is a great demand to insure theléctual property for the students’ submitted kvor Arabic
because (i) e-learning industry has increased utiS&rabia and other Arab countries and (i) thisreo available
tool for Arabic plagiarism detection. This papeedHight on this issue and proposed an effectivagigm of
document submission in e-learning system, plagradetection process and the integration of botte fsults
show that ZPLAG system has excellent deal with &rabripts and allows students to submit assignsntentheir
teachers in e-classrooms. The teacher, in turnretaieve the students’ assignments in one of éisttasses and
view a report that highlights the plagiarized pamteach submitted assignment. The great deal bAZPsystem is
not only detecting and deterring plagiarism absbatl helps educating students about the importaricthe
originality by citing the original references. Thaure work will focus on enhancing and adding mopdions in

this tool.
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