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Abstract

The on­li­ne know­led­ge testing and evalu­ation pose one of the main parts in the area of distan­ce edu­cation. Their gre­
a­test pro­blem is pla­gia­rism. The authors deal with the term defi­nition of the pla­gia­rism and go into so­me important 
fa­cets of the pla­gia­rism prevention and revela­tion in details. They ana­lyze actual sta­te of the fight against pla­gia­rism 
in Slovakia and in other coun­tries. They try to classi­fy the kinds of on­li­ne testing and evalu­ation acti­vi­ties that are 
supported in con­temporary LMSs in the second part of the paper. They descri­be their own ex­perien­ce in plagiarism 
redu­cing in compu­ter scien­ce e-learning courses. Fi­nally, the authors stress out the important role of plagiarism 
preven­tion and bring several methods that could redu­ce the risk of plagiarism in e-learning.
Keywords: plagiarism, programming, e-learning, an­ti-plagiarism system.

Intro­duction

The elec­tro­nic edu­ca­tion (e-learning) and LMSs markedly contribu­te to the fulfilment of the dreams 
of ma­ny pe­da­gogu­es, cyber­ne­ti­cists and the­orists ((Pressey, Skinner, Crow­der, Pask and ma­ny others) at 
the be­ginning of the third mil­lennium. They we­re introdu­cing their models in the early 20th centu­ry, but 
they had not sufficient to­ols to their effec­tive implementa­tion at that time. 

E-le­ar­ning has brought ma­ny other au­toma­ted components to the programmed le­ar­ning be­si­des 
the opportu­nities to stu­dy self-pa­ced and to use adaptive compo­nents (mo­nito­ring of the edu­ca­tio­nal 
pro­cess, assessments, au­to­ma­ted tests correc­tions). The Internet has markedly simplified stu­dy ma­terials 
distribu­tion and has impro­ved commu­nica­tion between stu­dent and teacher. The elec­tro­nic stu­dy ma­te
rials ma­ke possible quicker and simpler actu­a­li­za­tion and mul­ti­me­dia integra­tion.   

The distance and blended le­ar­ning in the nar­row conjunction with e-le­ar­ning repre­sent modern area 
of the contempo­ra­ry edu­ca­tion. Ma­ny peda­go­gu­es and “pseu­do peda­go­gu­es” ha­ve built their repu­ta­tion 
on it. There were a lot of financial and hu­man resources to the e-learning implementa­tion at the univer
sities invested, but the result of this effort was often very insignificant. The main rea­son is the finding 
that e-le­ar­ning is only other approach to know­ledge pre­senta­tion and it is not a cu­re for the absence or 
topi­ca­li­ty of the le­ar­ning content.

When we consider the results of the ana­lysis of the Gartner Group from the university ma­na­ge
ment’s point of view, we can see the po­sition of the e-learning has changed du­ring the last few years. 
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part of the classical university edu­ca­tio­nal portfo­lio (Vra­na, 2008). 

The emplo­yment of the LMS has demonstrably impro­ved the mo­tiva­tion and ex­po­sition pha­se of 
edu­ca­tio­nal pro­cess. The distance edu­ca­tion po­tential is often unu­sed in the pha­se of the fixa­tion and 
diagnostics at the university level of the edu­ca­tion. The usa­ge of repea­ting, testing and assessing fea­tu
res of the LMS are the main pro­blems that delay effec­tive and complex ex­ploita­tion of e-learning in the 
distance edu­ca­tion. The efficiency of these fea­tu­res embo­dies in the sufficient amount of the va­rio­us (ran
domly genera­ted) tasks and assignments. Ac­cordingly, the efficiency encounters the pro­blem of hu­man 
fac­tor and the particu­la­rity of the subject. They both require mo­difica­tion, in the limiting ca­se ex­tension 
of the existing LMS so­lu­tion. These pro­blems are solvable now and contempo­ra­ry LMSs are prepa­red to 
no­wa­da­ys situ­a­tion (Ka­pusta, 2006) and offer to­ols for user’s mo­difica­tion.        

The complex achievement is mo­re exac­ting. If we concentra­te on the university edu­ca­tion, we re
cognize each consecu­tive testing, final and second exam require a physical presence of the stu­dent in the 
time and pla­ce. But it is in the steep conflict with the ba­sic pa­ra­digm of the distance edu­ca­tion. 

The proc­tor centres pro­vide other worldwide alterna­tive. Their main advanta­ge is being clo­ser to 
the stu­dent, but they incre­a­se the stu­dy costs at the sa­me ti­me. The gre­a­test problem bra­king the onli­ne 
testing and stu­dent assessment and eva­lu­a­tion is pla­gia­rism – incomprehensible in mo­dern world, but 
very preva­lent and ubiquitous at the universities in the Central Eu­ro­pe. So­me so­lu­tions (“Testing and 
Assessment Online”, 2009) could bring certain revival, but they do not represent world-wide ac­ceptable 
solu­tion.    

Plagiarism

There is a great deal of the term definition of pla­gia­rism in the scho­lar litera­tu­re. Ma­ny universities 
ha­ve their own definitions of this term in their aca­demic orders and aca­demic ethics memo­randums. The
se definitions are often very similar and va­ry only in so­me details.

We intro­du­ce the follo­wing definition of the pla­gia­rism for the purpo­se of this pa­per. The pla­gia­rism 
is an illegal imita­tion or transfer of artistic or scientific work without informa­tion about its original work 
or author (Mau­rer, 2006; “What is Pla­gia­rism”, 2009):      

•	 tur­ning in some­one el­se's work as your own,
•	 co­pying words or ideas from so­meo­ne else without giving credit,
•	 fai­ling to put a quota­tion in quota­tion marks,
•	 giving incorrect informa­tion about the source of a quo­ta­tion,
•	 changing words but co­pying the sentence struc­tu­re of a source without giving credit,
•	 copying so ma­ny words or ide­as from a sour­ce that it ma­kes up the ma­jori­ty of your work, whet

her you give credit or not (see our sec­tion on „fair use“ru­les).

The Plagiarism in the World
 
Although the problem of imi­ta­tion, che­a­ting and pla­gia­rism in ge­ne­ral is as old as the mankind, 

the disclosu­re of the pla­gia­rism at aca­de­mic sphe­re has be­en spora­dic and qui­etly accepting sta­te in the 
previo­us last deca­des. We know to­day that the pla­gia­rism is a serio­us pro­blem. The combat against the 
pla­gia­rism re­qui­res the further edu­ca­tion from the be­ginning.           

Teachers in a lot of countries ha­ve recognized that the restric­tion of the pla­gia­rism requires prima
rily the cultu­ral edu­ca­tion from its first po­tential opportu­nity. The first step should be the “agreement” 
between the edu­ca­tio­nal institu­tion and a stu­dent. The agreement sets the limits for the pla­gia­rism’s defi
nition and the appro­val in the ca­se of its pro­va­bility.

Signing the agre­e­ment each stu­dent agre­es with the outcome and pe­nal­ties in the ca­se of bre­a­king 
it. The first informa­tion about pla­gia­rism has co­me to the stu­dent’s mind at the seconda­ry scho­ol so that 
offers to build up cor­rect awa­re­ness and la­ter to re­du­ce pla­gia­rism in his/her stu­dy and ca­re­er.  
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The au­to­ma­ted pla­gia­rism detec­tion is rea­lized with the support of the rela­tively small group of 
the anti-pla­gia­rism systems. They work on the principles of the text compa­rison between the exa­mined 
do­cu­ment and the large da­ta­ba­se of elec­tro­nic do­cu­ments and available web pa­ges. The best known uni
versal anti-pla­gia­rism systems are iThenticate, CopyCatch, Urkund a Ephorus a SafeAssign. They are 
able to be integra­ted into well-known LMSs. The Plagiarism-detector offers a very interesting so­lu­tion. 
It uses Go­ogle da­ta­ba­se, cuts the exa­mined do­cu­ment to the chunks and than compa­res them against the 
da­ta­ba­se (Mau­rer, 2006). 

There has been develo­ped a specia­lised system at the Ma­sa­ryk University in the Czech Republic 
ba­sed on the combi­na­tion of the Na­tional re­gister of the ba­che­lor and master the­sis and anti-pla­gia­rism 
system.     

The Plagiarism in the Slovak Republic

The combat against pla­gia­rism is only at the beginning in Slo­va­kia. There were several ac­cu­sa­tions 
of pla­gia­rism in the press within last three years, but they we­re ne­ar­ly al­wa­ys suppressed. We can indi­ca
te in our ex­perience and our knowledge of the well-known order of the pla­gia­rism supporting web sites 
(Re­pa, 2009) that the­se ca­ses are only the top of all.

The pla­gia­rism of the final and qu­a­lifica­tion thesis is the most pro­tru­sive and painful pro­blem in 
Slo­va­kia no­wa­da­ys. The vindica­tion of these theses is the necessa­ry condition for suc­cessful finishing 
university stu­dy. The pro­blem rises when the stu­dent obtains the higher qu­a­lifica­tion and then pecu­nia­ry 
benefits against this bac­kground.

The universities solve legal fa­cets of the authorship of the final theses sepa­ra­tely. For example, the 
stu­dents at the VŠM/City University of Seattle in Bra­tisla­va are preannounced about the fact that their 
docu­ments, projects and the­ses will be checked with the anti-pla­gia­rism system, na­me­ly with the system 
TurnitIn (Hvo­rec­ky, 2008; Repa, 2009).         

The Eco­no­mic University in Bra­tisla­va is the next university that presents the combat against pla
gia­rism (Skalka, 2009). The ma­na­gement of the university is planning the control of the ba­chelor and 
master the­ses in the aca­de­mic year 2009/2010. They would li­ke to upload to the system se­mi­nar works 
la­ter. 

The na­tio­nal pro­ject intended to collec­tion and origina­lity eva­lu­a­tion of the theses is starting at this 
time. The researchers believe this pro­ject impro­ves the qu­a­lity and assu­res the origina­lity of the theses, 
becau­se it would be illu­sion to assu­me that pla­gia­rism do­es not exist in Slo­va­kia, as sta­tes in (Skalka, 
2009).

Plagiarism in the Uni­versi­ty Compu­ter Scien­ce Courses

If we mention the sta­tistics of the revea­led ca­ses of the pla­gia­rism at the Department of Informa­tics 
UKF in Nitra in mo­re details, we can encounter an interesting pa­ra­dox – the mo­re exac­ting requirements 
of the subject, test or assignment are, the mo­re ra­re similar so­lu­tions exist. 

We can ge­ne­ra­li­ze this fact with impu­ni­ty, be­cau­se the fol­lowing re­a­sons are common for all are­as 
of the stu­dents’ ac­tivity:

•	 Difficult assignments usu­ally require understanding the funda­mental na­tu­re of the pro­blem by 
the stu­dent and its for­ma­li­sa­tion through the use of the appropria­te tools. This is not usu­al­ly 
possible without prior stu­dent’s know­ledge and skills. If the stu­dent has not the ele­menta­ry know
ledge how to solve the assignment, he do­es not try to solve it in a general way regardless of its 
manda­tory or optional cha­racter.

•	 Non-trivial so­lu­tion chea­ting – difficult assignment is lengthy to mecha­nical transc­ription and 
stu­dent is not able to cor­rect mista­kes that he has ma­de du­ring this process.

Some stu­dents try to re­pla­ce missing skills and know­ledge with the ge­ne­ra­li­ty of phra­ses and chunks 
of pro­gram co­de. They often try to hand in other assignment as they ha­ve assigned. We recommend ig
no­ring these partial “pseu­do” so­lu­tions and predefining criteria for entire right so­lu­tion. The works ne
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difficult assignments in other subjects.

The final, qu­a­lifica­tion and seminar theses represent other specific ca­tego­ry. But, we can not unders
tand the­se the­ses as a di­rect part of the distance edu­ca­tion. Addi­tional­ly, mentioned problem is out of the 
scope of this pa­per.    

We can co­me to the conc­lu­sion in the considera­tion abo­ve mentio­ned text and our own ex­perien
ce that pla­gia­rism is less the pro­blem of the specia­lized and vo­ca­tio­nal edu­ca­tion than the university 
edu­ca­tion. The vo­ca­tio­nal edu­ca­tion is cha­rac­terized by solving the non-trivial assignments, often time 
consu­ming and easily verifiable in work. Additio­nally, enough ex­perienced and skilled people ta­ke this 
edu­ca­tion or training mo­re often as an inex­perienced one and such people do not need special individu­al 
help.

The pla­gia­rism, chea­ting and imita­tion du­ring the test pha­se is a rou­tine situ­a­tion at the everyday 
edu­ca­tion at our scho­ols and universities. It is bewildering becau­se this part of the edu­ca­tion dispo­ses the 
po­tential to apply the complex mo­del of distance learning and so to achieve high spa­tial and technical 
sa­ving and effec­tive utilisa­tion of the manpo­wer. 

The Plagiarism Elimination in the Distance Education

As we can see from the afo­rementio­ned text, a fric­tion area between stu­dent and teacher co­mes 
into existence in the diagnostics pha­se of the learning. The fruitfulness of any kind of the edu­ca­tion rea
li­za­tion (and mainly in distance edu­ca­tion) de­pends on the eli­mi­na­tion of the pla­gia­rism. If we ta­ke into 
account that pla­gia­rism de­tection and its pe­na­li­sa­tion is only the conse­qu­ence of the unde­resti­ma­ted role 
of prevention, we can point out that it is necessa­ry to ma­ke pro­vision for hetero­geneity and perso­na­liza
tion of the learning content and to­ols for stu­dents’ eva­lu­a­tion alrea­dy in the pro­cess of e-learning course 
cre­a­tion.   

The Kinds of the Know­led­ge Testing and Evalu­ation in E-learning

If we concentra­te on the opportu­nities that LMSs offer for distance and blended learning, we find 
out that we ha­ve nu­merous ac­tivities and mo­du­les that impro­ve learning, but do not solve the pro­blem of 
pla­gia­rism themselves. The applica­tion of individu­al to­ols, ac­tivities and methods in a particu­lar LMS in 
terms of the combat against pla­gia­rism is on the shoul­ders of the cour­se cre­a­tor or te­acher.    

The classi­cal te­sting be­longs to the essential part of the diagnostic pha­se of le­ar­ning. The onli­ne 
equiva­lent of the testing pro­cedu­re of contempo­ra­ry LMSs belongs to the most sophistica­ted parts of 
such a system. It repre­sents probably the most wi­de­ly used and the quickest way to test stu­dents without 
preju­dice. We should think over the au­to­ma­ted support of the test control since the beginning of the e-le
arning course crea­tion due to the ex­pec­ted time-consu­ming na­tu­re of the control pro­cess. For example, 
the LMS Mo­odle dispo­ses several va­riable options for defining the test qu­estions. The details can be 
found in (Cápay, 2008), we summa­rize them in brief:

•	 The qu­estion type with one or mo­re correct answers – we recommend to use mo­re than one cor
rect answer and pe­nal­ties for wrong answers.

•	 The direct or calcu­la­ted qu­estion type – the stu­dent answers to this qu­estion in a single word or 
phra­se or in single number.

•	 The qu­estions with the nested answers – this qu­estion type is similar to the direct type of qu­es
tion, but the filling of the correct answer is execu­ted direc­tly in the text of the qu­estion.

•	 The matching qu­estion type – stu­dent must bind correct pairs of qu­estions and answers.
•	 The er­ror cor­rection is an infre­qu­ent qu­estion type, be­cau­se it can end in mi­sunderstanding the 

ba­sic re­la­tions and connections. This qu­estion type has ir­repla­ce­able pla­ce in the area of the pro
gramming langu­a­ges te­aching.                 

Of course, there are so­me mo­re specific and mo­re interesting kinds of knowledge eva­lu­a­tion that 
bring mo­re pro­fit for a teacher at the sa­me time. We desc­ribe only these that are su­itable for distance le
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arning and ha­ve been supported in the contempo­ra­ry LMSs:
•	 Team work – it can be orga­nised in the arbitra­ry form and ac­tivity ra­te:
–	Hierarchical orga­nisa­tion – stu­dents are divided into groups with the team lea­der. It is a time-

consu­ming form of te­am work and the­re­fore we re­commend using it only once or twi­ce in an 
aca­de­mic term. If some te­am-member does not want to col­la­bora­te, we re­commend stu­dents to 
ex­clu­de him. Consequ­ently, the ex­clu­ded stu­dents crea­te another team. The weakness of this 
appro­ach consists in the insufficient encompassment of the learning content substance due to 
the avera­ged knowledge of the team members.     

–	Role assignment. The tu­tor of the cour­se assigns the role to the stu­dents. Each stu­dent gets the 
assignment that re­gards the stu­dent’s prior know­ledge and skills. This approach la­ys stress on 
the individu­al stu­dent’s knowledge impro­vement. This appro­ach has also so­me shortco­mings. 
It ta­xes the teacher hea­vily to prepa­re assignments with va­riable difficulty and their adjusting 
to each stu­dent.

–	Informa­tion gathering about the stu­dents from miscella­neous colla­bo­ra­tive ac­tivities. We assu
me that stu­dents ha­ve equ­al conditions and assumptions to solve assignments in the sufficient
ly general in sco­pe, examples inc­lu­de dic­tio­na­ry writing or wikis.

•	 Online discussions (fo­rums) crea­te a sepa­ra­te and content-rich ca­tego­ry. They allow the ex­chan
ge of stu­dents’ opinions and their eva­lu­a­tion regardless of the subject area. The main advanta­ges 
of the online discussions are sophistica­ted ma­na­gement and histo­ry archiving. 

•	 Peer-to-peer critical and objec­tive eva­lu­a­tion. It may be in rela­tion to online discussions or can 
stand for the sepa­ra­te ca­tego­ry of the online ac­tivities. The stu­dents learn from others and find 
their own li­mi­ta­tions.               

•	 The ro­le ac­ting is a very interesting and alterna­tive to­ol for crea­ting specific groups of stu­dents 
and simu­la­ting the real situ­a­tions, for example custo­mer – supplier, stu­dent – teacher, ma­na
ger – emplo­yer, and sympathizer – oppo­nent. 

•	 Pro­blem solving from the stu­dents’ environment gives stu­dents the immedia­te feedback continu
ally and mo­tiva­tes them to suc­cessfully finish the assignment.   

The Risk of the Distan­ce On­li­ne Testing and Evalu­ation

The indispu­table risk of any form of knowledge eva­lu­a­tion, especially in distance learning, is pla
gia­rism. We can me­et the pla­gia­rism in miscel­la­ne­ous forms. We try to or­ga­ni­ze the stu­dents’ sins to the 
fol­lowing ca­te­gories:

•	 The utilisa­tion of the disallo­wed stu­dy ma­terials – stu­dents are trying to use dra­wing card or find 
solu­tions on the websi­tes. We are witnesses of the si­tu­a­tion when the stu­dent tries to hand the 
work of other stu­dent unknown to him/her.    

•	 Che­a­ting is the most fre­qu­ent form of pla­gia­rism. It some­ti­mes ta­kes pla­ce with or without the 
author’s agre­e­ment.

•	 The utiliza­tion of the advisors or substitu­ent is very serio­us and unac­ceptable form of pla­gia­rism. 
The substi­tu­ent may be the di­rect par­ti­ci­pant of the te­sting in fa­ce-to-fa­ce or distance le­ar­ning 
and te­acher may not know him/her.  

The Decrease of Risk of the Plagiarism

We can see the pro­blem of the pla­gia­rism du­ring testing pha­se from the two perspec­tives. From the 
side of pla­gia­rism prevention:

•	 Assignment perso­na­lisa­tion – each stu­dent obtains an original assignment. The assignments must 
roughly ha­ve the sa­me difficulty and they should be controllable and eva­lu­a­ted au­to­ma­tically by 
the rea­son of ex­pec­ted mo­re stu­dents (Skalka, 2005).
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tia­te such a barrier and so they must rely on their own ex­perience. But this so­lu­tion is rela­tively 
easi­ly bre­a­kable in the distance edu­ca­tion with the pa­ral­lel usa­ge of another compu­ter.

•	 Task formu­la­tion in such a way that they are not solvable by the mecha­nical using of existing 
sources or solved tasks and they require their own crea­tive thinking.

•	 Per­mission of the ar­bitra­ry access to the known sour­ces can re­du­ce the stress du­ring te­sting. Its 
combina­tion with time restric­tion gives rise to the restric­tion of the number of available resour
ces. Stu­dents need to read through the available resources befo­re test, becau­se they will not ha­ve 
enough ti­me to do this du­ring the test in the fu­tu­re.

•	 Biometric sensors repre­sent the fu­tu­re of the on-li­ne pla­gia­rism de­tection. The user will be uni­qu
e­ly de­ter­mi­ned within the all te­sting pe­riod. 

From the side of pla­gia­rism revela­tion:
•	 Re­cor­ding the te­sting proce­du­re with ca­me­ra. This proce­du­re gu­a­rante­es its own accord some 

level of the barrier. We can say in our ex­perience that we ha­ve ma­de dec­rea­sing attempts at fraud 
when we ha­ve mo­nito­red the testing pro­cedu­re. On the other hand, if stu­dents get ac­custo­med to 
the mo­nito­ring and their attempts go unno­ticed; this ac­tivity is not worth ha­ving.    

•	 Specia­lized editors that ha­ve limited ability to co­py or paste text. They are able to unco­ver the 
differences between the stu­dent’s style throughout the term and at the time of the final exam 
(Vamplew, 2005).  

•	 Reveals the resemblance between referred stu­dents’ so­lu­tions by tu­tor or by au­to­ma­ta. The au­to
ma­ta ana­lyses the tex­tu­al or visu­al content. So­me opportu­nities ha­ve been sketched in (Skalka, 
2005), the ex­tent of this pro­blem ex­ceeds the sco­pe of this pa­per. It is possible to use web brow
sers or anti-pla­gia­rism system in the ca­se of long docu­ments.       

Organi­sation Background

The distance edu­ca­tion and especially knowledge assessment must be supported by the legisla­tive 
level of the edu­ca­tio­nal institu­tion. Aca­demic order and disciplina­ry order are ba­sic do­cu­ments in this 
area in the ca­se of Slo­vak universities. It is necessa­ry to qu­a­lify the definition of the term of pla­gia­rism 
and aca­demic ethics in the aca­demic order. It is necessa­ry to define stric­tly disciplina­ry ac­tions and penal
ties in the discipli­na­ry or­der in the sa­me way.

On the other hand, it is cru­cial to prepa­re teachers in compliance with the abo­vementio­ned do­cu
ments. They should not cre­a­te a ground for further proli­fe­ra­tion of the pla­gia­rism as we can see in our da
ys. We flatter to claim the ex­perience of the priva­te Slo­vak universities that ha­ve redu­ced the pla­gia­rism 
among stu­dents in a couple of exempla­ry sentences (Hvo­recký, 2008).      

Conclusion

The ex­perience in redu­cing in pla­gia­rism in ma­ny countries witnesses that this fight is a very time 
consu­ming pro­cess. Therefo­re, the teachers endea­vour to do prevention by sufficient stu­dents’ awa­re
ness, calling the attention and ta­king about sanc­tions in advance alrea­dy at the seconda­ry scho­ols. In the 
present, when compu­ters and the Internet pro­vide myriad to­ols supporting and simplifying pla­gia­rism, 
to­lerance of pla­gia­rism at the beginning of the stu­dy leads to the complete ac­ceptance at the next levels 
of edu­ca­tion (ba­chelor, master and doc­to­ral theses, scientific and artistic works).        

It is necessa­ry to give rise stu­dents to correct citing from under seconda­ry scho­ol level. Stu­dents 
should al­wa­ys re­fer to the ori­gi­nal re­sour­ce of idea or inspi­ra­tion. This is a pri­ma­ry but a simple step.

If we fail to prevent pla­gia­rism, but we can reveal it, we must predefine the penalties and sanc­tions. 
Each charged person must ha­ve the right to attorney and additio­nally we must distinguish between wilful 
or isola­ted (sloppy ci­ting, unlisted bibliographic re­sour­ce) pla­gia­rism. And the one ope­ned qu­estion is 
what we will do, if we unco­ver the pla­gia­rism as la­te as the aca­demic title will be granted.
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