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Docimological perspectives on the computer
assessment method

RAsvay RADUCANIT

ABSTRACT, This paper discusses the advantiges and dizadvantages of the crmpuiter assessmans
methed oo s docomoksical point of view, The paper alse proposes an jigseful appiicative of datalraze
programining in Visuaf C++ reganding the coaputer hated aspssment process of students. Mope ox

acty il 5 presented n mechanism = implementing & fimer which can be used b st the tme aliowed Fap
rach yuestion in e fest Tn e present model we have considesel anly three yuestians but the rindel
can be adapled to support any number uf queshoss

1. HISTORIC AL PRRSPECTIVE

Ihe use of computers in student evaluations is not a ncw idea, but nowg-
ilays this method has became more and more papular. Presently there are certain
faculties such as medicine which use the camputer assessment techniques on a
large scale.  The method has & number of acdvantages and a number of disad-
vantages relatively to the abject of the evaluation. Tr this paper we will discuss
these advantages and disadvantages in different cases. This methad of computer
assisted assessment 1 a truly big step forward for the docimology scivnce.

The computer assessment methad has been used since 1960 in various cval-
uabion situations, The first tentative af computer assisted eviluation contained
only text (ie, no pictures and sound) and have confronted the candidate with a
boolean chuice. The main advantage for the candidate consisted in the instant
teedback which provided him inatantly the result of the lest,

In the first vears of using the computer assiated evalualion | this methind
was used mainly on fermative evaluations, whase main goal was to provide in-
atant feedback to the candidate during the classes, 30 the candidate would be ahle
to have an idea alout his knowledge during the semester, Presently the trend is 10
miake the computer assvssment methad a summative value, so it can be used as a
final evaluation for the students at the end of a semester.

The computer asaisted assessment was mainly used in the ‘60 because of
its lemporal efficiency relatively 1o the traditional paper tests. As the computer
assisted evaluntion began to be used as & summative evaluation technique 1here
were some debates regarding its performance relatively to the classic evaluation
method. The conclusion was that this new kind of evaluation is preferred by the
students and has a better performance compared to the traditional testing muethod.
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2. SEVERAL WAYS TO IMPLEMENT COMPUTER ASSESSMENT METHOD

The computer assessment method is presently used bo evaluate students

at @ large scale an certain faculties, The computer assisted evaluation techniques
can be classified in two main types. The first type is the most popular and the stu-
dents mark theirs answers an paper. These papers ane then scanned and the results
are analyzed and interpreted by the computer. Finally the computer presents to
the evaluatar the final results, The second type of computer assessment method -
which will be exemplified in this paper - is based on a computer interface in which
the student inputs directly the answers. At the end of the lest the computer Can
present the result of the test to the student, the feedback bring instantly provided
by the application.

Irom an educational point of view the main advantages of the computer

assessment method are:

- " 8 =

the lime saving for the evaluators;

thi instant feedback for the students;

professors can track performance of individual students;

testing can be delivered simultanecusly on multiple sites;

the professors can obtain real time feedback on their course and can adapt
their course consequently.

The disadvantages from the same point of view are;

this kind of testing favors the objective lests (with no open answers ques-
Hons);

the question banks require expertise in designing test items and appropri-
ate data storagy;

invigilation may be difficult in centers where students sit side by side 1o
wiork on Lhe same test simultaneously;

plagiarism is possible if a test is done an line with student access to the
internet and email;

resquires very reliable and secure computer test delivery systems.

From an administrative point of view the main advanlages are:
allows a 100% objective evaluation;

o answer marking is automated and rapid

tests can be assembled quickly from computer stared question banks
The disadvantages from the same point of view are;

o the teating program is expensive;
+ the passibility of network failures leads to the preparation of backup eval-

uation technigues;
the persvnnel who invigilate and designs the test should be trained accord-
ingly.

The computer assessment lechnique can be used at several points in a

course depending on the purpose of the assessment. A first type of testing ne-
gards the evaluation of the stindents” prior knowledge at the beginning of a course.
This kind of testing is called "dingnostic assessment”. The second type of com-
puter asseesment is called “self-assessment” and it is based on the students’ needs
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b isses themselves during i course in order to identify their own weak points, The
third tvpe, the "formative assessment”, was mentivned at the beginning of this pa-
per. Lo this case students receive instantly computer generated feedback on their
performance and the evaluators can make an idea abaut the shadents’ knowledge
up to the testing point. This is usually a mid-term kind of testing, The last type
of computer assisted evaluation is the “summative assessment” which is the final
evalualion- gpenerally it is used as a final test to pass an exam.

The first computer based tests were strictly text based and the candidates
were confronted only with boolean options. Presently there are different soft prod-
ucts which implement pictures, sounds and even movies. These kind of tests nep-
resent @ big step forward for the computer assisted techniques relatively to the
clissical paper basad tesis.

Mowadays compruter aided tests use the following controls:

» check boxes - for multiple choice questions;

radia buttuns - for questions that requests boolean answers;
cadit boxes or text controls - for free shart answers:

= pictures or driwings - for image identification questions, #ic.

All these contrels are described at www.caacentre ac.uk.

Animportant advantage of computer assisted evaluation is the fact thal i
can reproduce real conditions, which is a very important fact - especially for the
medical schoals evaluations. A greal issue of this kind of tests is the security of the
evaluaticn, At the standard computer assessment the possibility of froud is very
high brcause there is a very big pussibility that the students can see each athers
screens. 1t the teat is online there is the possibility that the stadents emall Fiem-
selves the answers or try to find the right answers on the internet. There are ways
tn avaid these problems by randomizing the questions and by using dedicated
netwiorks for such tests.

Anather advantage of the computer tesling consists in the fact that Hie
questions can be stored in a electronic question bank. The professors can easily
ke new tests and these lests can be programmed to randomize the questions, In
this case each student cen take a different test based on the same st of questions.
Lhis aspecl increases the test security. Another advantage of this aspect consists in
the fact thiat the student can assess himeelf to verify his knowledge.

1he compuler assisted tests can be implemented on different Fevels of dif-
ficulty. If a student has passed a certain level of difficulty, he can go on ko the nesxt
level and if the a student has failed to pags a certain level he has to take the teat
corresponding to that level ance again,

Une open issue of computer assessment is whether it can assess higher in-
tellectual skills ar not. This arises from the fact that it is difficult ko programme
computers to reliably assesa free text answers, This explains the predominance of
abjective tests in computer based] festing, 1s is not the question type that dictates
whirt level of intellectual skill is tested rather it is the content of the guestion that
dietermines what trpe af competence is asseasad.

Before designing o computer based Lest, o professor should ask himsclf the
fellowing questions:
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» Will computer based testing add to the existing assessment regime?

s [s the purpose of the proposed test formative or summative?

e s there sufficient time to learn about computer based testing, write ques-
tions, design the test, learn how B0 use the testing system, and deliver the
test?

e Ia there local technical support available to deliver computer based lesting?

s Iz the local network and Tntermet access sufficiently robust to manoge @
compiter based test?

» Can students’ answers in a computer based test be stored securely?

» Are there sufficient computers bo test large numbers of cancdidates simulta-
neously?

e [hoall of the students have sufficient computer skills to perform adequately
in a comprrter based test?

» Will students have an opportunity to practice with computer based lesling
before facing a summative computer based test?

s [low will the test be scoresd and what kind of test analysis is required?

» How will the kest be mwvigilated?

3, A COMPUTER ASSESSMENT APTLICATION

This section proposes a way of implementing a computer based test, which im-
plements a timer. The timer can be used 1o set the time allowed for each question
{in this case 10 sech. 17 the student cannot answer the question in 10 sec, he gets
puints and the test moves further to the next guestion. First we create a database
called TEST which contains bwo tables. The first table is called Intrebar and it con-
tains the following four fields: intrebari, raspuns], raspunsl 5i raspunsd and the
second table is called Inregistrare and it contains the following three fields: Nume,
Prenume, and Grupd. As a suggestion, we propase to create the dala base in Ac-
cess. Bul the programmer can use any database generator to create it. Onee we
have created the database, we have to configure an ODBC data source to point 1o
the database wi have created.

Tn order to create the TEST we create an ST application with ODBC data-
hase suppart. When we chose the support for database option we hisve to makes
sure to chiose the table Inregistrare from the TEST database. Unce we have created
the application frame with AppWizard, we insert the following contrals which are
wsed to record the students’ data.

We will implement functions on the EN_CHANGE messages of the edit
comtrols bocause we cannot permit the enabling of the *Inrogistrare” butten until
all 1he edit control fields-are Alled. In the moment all these fields are flled, the
“Inregistrare” button will be enabled. Pushing this button will determine the ap-
pearance of another button with the caption text: "Start”, By pushing this buttun
the student will enter the proper test.

Finally, when the student have gone through all the questions of the test,
a message hax containing the final score will appear. At the same lime, this score
will b written in the “Inregistrare” table and into a text file - which will be created
by the application - together with the name, surname and group of the student.
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Figure 1, The intraductory form.
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In urder to implement such a program, we will write the following code in the
class derived from CView -
void CTEETView: :OnSuttonl ()

i
fF TODD: Ads your control netification handler coda
hers
CEdit®* pel={|CEdit=} GetllgItem| IO ECIT.MUMNE ;
CEdit= pe2=£EEdit*]SetjlqlraniIDDEDIlfREHUEF&;
CEdle® pel=(CBdics i GethDlgltem [IDC_EDILT ZRUPR) ;
CELring atrl, stzl,sted;
rel-rretWindowTexk (scrl);
FEE'}GﬂrWiﬂﬂDHTEKtiﬂtrEJF
Ped-=GetWindowTaxe (strd);
if:IELrT!="'}h&[5::2!-"']&&¢5tr]!u";:{
Ee:j;qttemtIE:"THHEGISTRAEEj—35huwﬁind¢w(?hLSE];
FeLDlglcem (IDC.SIART | ->ShowWindow ( TRUE) i

)
i
vold CTESTView: :OnStart ()
1
df TODO: Add your contral notlficatios handler zode
hare

FATEEL LSRR SR E LY

/fCString strl, str?, stri:

Chdic+ pn1=iEEd;L*]GE:Dng:nm[:DDEDTiHUHEI;

CEdite pal= [CEALL*)GetDlgltem | IDC EDTT_PRENIME) ;

CEdit~ peJ-tCEﬂit“?GEtquItemtIJC;EbII;GRUP&];

pel-ietWindowlext [s8cl)

pel-ziEetWindowlext {skri) )
pei-rEebWindowTexk (strd);
iftﬂstrl!—""]&EqstrE!—“"bai[E:EE:z""]|{

FITLE* fp=fopen("studenti.cxk™,"a");:

[printi{lp, "\niz %= ¥5¥,atrel, ostrd, sEc3);
fclosae (fn):
CEELEFLET TP L F TR

JilipdateDakad)

AimpBet-=Update ] ;

Jimplel-=FRegquery (]

UpdaLeData (FALER) ;
Suhﬂlg:tem[TMLEjrlﬂfHE]n}shnwwindcwﬂfﬂLSEJ:
GetdlgIllem{IDC.ED ITFRENUME } —=ShowlWindow (FAL S5E)
Ge:DLthemtI::F[uI;ERUPhj—}ﬂhuww;ndnwi?ALEE];
Gelllglcem (IDC STATIC HUME) - > Showk i ndaw (FALER) 7
Gethlgltem [IDC_STATICE RENUME) - Showilndow \FALSE} ;
LetllogTtem!{IDC.S TATICERNPA) - =Showlindow [FALSE) ;
GE:DLgItem(IEC_S:ARIJ—}ShuHW1:d:w¢FhL53];



b2 Rirvais Ridueara

FELE At it
En:ﬂigTtemtru:_SThI::_Tth]—}Ehnwﬂind:thRUEj;
ﬂetqu::em[IDE_RTﬁTIC_lﬂ?HEB&RE}—}Ehnww_ndcwiTRUE?;
GeLDlgT |'.‘.'!"'|1':IE:_SIET._UJ.I:'—}EfIE'WW'_riIﬂDH[THUE:I i
GalDlgItem (IDC STATIC 22 —FEhowHindow {TRUZ|
Fmt:_them:TDC_CTA;:C_REj >Ehowindow (TRUE)
GncDLgItemiIW:E:AIICimJ-}Sh:wﬂin:nwrrﬁﬂEl
natmig::emrThc_cHezﬁlJ—}Ehnuw;ndcw[TRUEﬁ;
Ge:a:gIancIE:;zﬁxcﬁzb-}Shnwwiniﬁw|:ﬁuz|;
GabDlglc-am [IDC CHECK I ) —=Sha wWHindow (TRUR ;

i G2LDlgIzen (IDC MEXT) —=Showii ncow (TRUE) ;
GecDJqi:eniIJCLRTEIIﬂ;IRhMES] Qhahﬂkﬂindcwfrﬁjzl:
Gethlgltem (IDC_EDIT.S COR) —=showsindow (TRUE) ;
Gocilg Tte:n-fTI:L‘_ETl.T:C-Ef:lR] —}Eh::wh'ir;d:w::TRL‘i—.:] E

ffffFﬁf!ffffffffffﬁfffffffffﬁffffﬁf!ffﬁ#fﬁf

ff0ndatalata (TRUE) ;

L iCount=10;

mZTlme, Foomat ("%4", miCaunt)

SetTimer fTD_”D'.I'I‘-.’I-TIHJ:'H.r 1000, AULL) ;

i
]

wold CTESTView: tOniaxe ()

i
£ TODD: Rdd ¥our control notlficatiozp handler sadp
nEre
SAOnTimer 1IDCOUNT TIMER) H
CTESTDng qu:-GutUncuren:{];
if[pDn:—}mustrInt:ehu:i.lsﬂ;enijJ{
ifitpboc->meatrintrobari . IsEQr SRE]
PDGE—}F_SLTlntrEbEIi,HDUEWExt[};
r_:n;r1hE:v=pJCr—}m_5:rIntrEbari.ELIn::Ehﬁr_;
m_Hl-pnc:-hm_sL::ntruburi.—Lﬂaapunsl;
mRI=zDoc->mscrintrebars , M.-EaspLnsd;
HLR3-pDGC'}mdstrlﬂtrﬂharl-ﬂLﬂﬂE;UE53;
mJﬂJtarapEnc—}t;strIntrehnr;-m.Hr;
m$ﬂnt—hﬂmqu&ryqu

e ey

JI-I

iRE nta:rl—m_fre:kl.ﬂetﬂhezk(};
int sturez-r;Checkz.G&tChe:kfJ;
imt alnreﬂ—m_Ehﬁ:ki-Gﬂ:Ehﬂ:ki];

switchicontor)

caze
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nLChEEkl.EetﬂhEEk|n$;
Eth&ckE.SeLCte:k[G];
3L2h¢:l3.ﬂetchn:kﬁﬂj;

:ft{5:&:&1==l|&&{5tarezt=ﬂ?5&t5tar93f=ﬂJI
{
E-:‘.c].'++,'
HpﬁateData{FﬁLSEJ;
}
break;
casg Z»
mj:he:kl.SELEhe:k[DJ;
m_CheckE.E&tEhﬁckqﬂJ;
mJEheckB-Sat:hecktﬂ?:

Jfiistarel-=13sa[sta:az-wnjﬁ;[staze;a-:a)

ACOET+]
UpdaEnUaLach;EE?;
braalk;
Caka 3,

nuUh&ckl-EeLCh&ckrﬂ};
rLChm:kE.SetEhuckiﬁﬁ:
m_Ehetk3.SetChecquJ;

if{rstareln=ﬂr&5|=ca:n2-=ﬂjaatstar&3—-11}
{
2adedil 3 ]
UpdatEData[FﬂlﬂEj;
]
break;
F
Upﬁahqﬂa:af?h;sﬁj;
Sonbard+;
fffffff#fffffKEIJIEFEHIFIIEIIFIF
CEditw pE¢=iEEd1T*JGE:Dlg:tENf:EChEDI1L520R|;
char s0[10];
itzaiscor, =g, 10;
;a!—}sﬂ:wlnduwfext{s:?;
Updmteﬂatdf];
#ffFffffffffﬁffffffﬁffffffffffff
char te[15], Cotal[100];
Elrcpyito, "Scarul final gate "),
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weprinkf {bosel, "¥5 &3 to, scorl;
1t ipDac—>m_strintrebari . IsEQF () )
KillZTimer (ID_COUNKT.TIMER) ;
Mezsagedox (total, "Scor fipal”,MEOEME.TCOKLMEORMRTICN) ;

FILE* fp=fopen{®ztudenzl.txc™, Pam|;
Epraptf{ip, " %d®,scox};
folozse (fp)
mooint—rAddNew ) §
IndatelPata (FALIE) ;
ploCc—->LTEETRet . m . Mume=strl;
pocc->m TEST S8t . m Preanume=sori;
phac—-»r_TESTSst  mGrupa=sked;
POo2 - =n TESTEek . mZoor=long (acar| ;
mpEnt-=0pdate [} ;
rpSet-=Requery [} ;
UpdateData (TATLER) ;
}
t
vwzid CTESITViaw::CntheangrBEdicFrenume ()
i
4 TADG: Tf this is a RICHEDIT centrol, The canceal
will not
7f send this potlficsation unlesa vou evercide the
CRecordView: rOnInlbDialogy)
£ Danctitoo and call CRIchEdiccerl!l) ., SetEventMask i)
7 with the ENMUCHENCZE flag ORed into the mask.

AFOTDD0: Rde wour control notification handler gode
hers

CEALEY pel=(CEdict)EzecDlgltem (IDC EDITROME) ;

CEAdLic?t pel= (IEdLlb*)GebDlgltem|{ICDC EDIT . PRENUME] »

CEALL® peli= (IEdit*)GetDlgltem|IDC EDIT GRUPA)

Cestrlrg sbkrl,scrd, EExrq:

vel-FGetWindowText (zrel);

ped-EecWindowText (52021

pel-aEetWindowText (T3 ;

1f({atecl!t="")gé (str2l=""jas{stc3!="")][

Gatlglcem (IDC_INPEGISTRARE] —»EnableWindsw (TRUB) §

i

vola CTEETWiew::OnChangeEzltGrupa ()

—

A& TCLD: If this ia a RICHEDIT oontrel, the soatrol
will nat
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/7 =and this notlficzlbion unless ¥ou override -he
ClecordView: s nlnithialagy

/4 function and zall UR;ctEdi:Etrlth.E&tE?EntHuskf}
Llowith thae ENM_CHANGE flag ORed inte the mask,
CEgit~ pe:=cCEdit'}GetﬂlgItemiiDC.EEIT;HjHEj;
CEdics an-[EEd;E*3GﬂtquLL&m{IEE_EDTZ;PEEHUHEJ:
CEdit= peﬁ-iﬁEiit':Eetﬂigltam[IHC;EEII_GRUEAJ;
CEtring E:rl,strE,stEH;
pﬂl-}GEEWinﬂawTexhracrll;
phz—ﬁﬂetWindawTexr(strE}:
yEJ—}G&LWindan&xt[EtrE];
::{[3::1]-"']&&{scrE!—""JE&[atr3!="'lﬁ{
GEPDlg::emtIDCLIHEEGIEIEAREI—}Ennhlﬁﬂind:thHUE];
1

]

Toid :TEETUiEWr:UEEha:geEditﬂUneiJ

i
H TODA: If bhis 1& & RICHEDIT centrol, the contesl
will not
/7 =and this Eotiflication unless ¥You ovarride tha
EﬂﬁrnrdUiEw::Dn:niLEialcg[ﬁ
S function and zall CﬂinhEdi:Etrlti.EetEvenLHaakij
£rowith tha ENMLCHANGE flag ORed into che masic,
CEdit= Falf{CEdit*?EEtDlgItemtIHC;EDIIJWUHE];
CRdicw pe::[czdi:*J.;:e-.mg::emr.'.L:u:En:r,PB:HU'HzJ 7
CEALp puﬂa{CEditfﬁaetElthemileEDIlﬁanAJ:
Citring STrl,stri,skrl;
pe]—}Ge:HLndaaTextra:rl];
pu?—}ﬁetWindawTexzdstrii;
pu&—hﬁe:ﬁindcwfexrra:r3];
ff{rs:::i="'>aars:rz:=""]sa[st:31=”'|a{
GeLDlgItemfTBCLIHﬁEGIETRARE:—}Ethl&Wind:thRUE];

I

wald EIFEIv;ew::DnTLmerrUZNT nIDEwan:e)

{ A4 T0D0: Add yaur message handler code here and/op
call dafault
1Fim icCount==q 4 {
CLilounc=10;
OnMNext (| ;
1
U?dateﬁaté[PﬂLHHJ;
anTime,ED:matr'%ﬂ",r_163uhLJ:
MiCount——;
UpdateData (TALSE)
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CRecordView: 1 OnT<mer (NIDEwvars);

|

In order to use this program in everyday tests, each professar has to con-
struct his own dalabase and also has ta madify the code accordingly,

The advantage of this Program consists in the fact that it climinates any
passibility of embezzlement (the answers should b given in a time interval) and
finally it will write the student’s Jdates and acore in a database and in a text file. In
this way the results can he posted immediately. More, the results can be indexed
CILDAME, SUIMAME Or group or score becanse these have been written in a dutabasy,

4. FINAL REMARKS

Computer based testing offers many advantages over teaditional paper
based tests including automated rrarking and student feedback, mullimedia fques-
tion types and efficient test assembly. Computer based tests can be delivered any-
where via a secure computer notwork and are increasi nely invigilated in dedicated
assesament cefters at some distance from the fest aource. Computer based test are
et suitable for any course, For example this kind of tests is very useful in medical
schools and in the faculties of intormatics profile, On the contrary, for the mathe-
matical courses there in no reasonable use of such a test, because the mathematical
lests should lest the way of thinking of every student and the dialog between pro-
fessor and student is very important from the docimological paint of view.
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