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CRITERIAL CHOICE OF THE SYSTEM FOR COMPUTER-BASED TESTING OF
LEARNING ACHIEVEMENTS

1t is shown an importance of consideration the leading didactical functions on definite learning process
stage for constructing the system requirements for the ICT of pedagogical testing. Basic specific requirements
for automated pedagogical testing systems are selected in accordance with the author's classification of teaching
tasks. It is grounded the system of criteria to determine the specialization of an automated pedagogical testing
system for pedagogical diagnostics which is aimed at a detailed analysis of academic achievement in order to
predict and assist in choosing the expedient embodiment of the learning technologies realisation.
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A. 1. BIAOYCOBA, O. I'. KOAT'ATIH,

KPUTEPIAABHUI BUBIP CUICTEMU KOMITFOTEPHO OPIEHTOBAHOTI'O
TECTYBAHHA HABUAABHUX AOCATHEHD

Iokazano, wo npu nobyoosi cucmemu eumoz 00 iHGopmayitino-komynixayitinux mexnonoziu (IKT)
nedazociyHo20 MeCmy8aHHs BANCIUBO 6DAXOBYBAMU NPOGIOHY OUOAKMUYHY (QYHKYIIO 6i0n08iOH020 emany
HaguanbHo20 npoyecy. Busnaueno ocHO6HI cneyuiyHi sumocu 00 A6MOMAmMu308aHUX CUCEM Nedd2o2iuH020
mMecmy8anHsi 32I0H0 3 ABMOPCHKOK Klacupixayicio oudakmuunux 3a60ausb. OOIPYHMOBAHO cucmemy Kpumepiie
0I5l BU3HAYEHHs cneyianizayii agmomamu308anol cucmemu nedda2ociyHo20 mecmy8anHss Oisi neoda2o2iyHol
O0lazHOCMUKU, WO CHPAMOBAHA HA OOKIAOHUL AHANI3 HABYANLHUX OOCACHEHb MO20, XMO HABUAEMbCI, 3 MEMOK
nedazociyHo20 NPOSHO3Y8AHHA 1 Oonomocu uomy y 6ubopi 0oyintbHo2o eapianma peanizayii mexHono2ii
HABYAHH.

Knrouoei cnosa: nedazoziune mecmyeanns, IKT, eumocu.

A. V1. BEAOYCOBA, A. I'. KOAT'ATHH

KPUTEPUAABHBIN BHIBOP CUCTEMBI KOMITBFOTEPHO
OPUEHTUPOBAHHOI'O TECTUPOBAHUSA YUEBHBIX AOCTUKEHUU

Iokaszano, umo npu nocmpoeHuu cucmemvl mMpedOBaHuil K UHGOPMAYUOHHO-KOMMYHUKAYUOHHBIM
mexuonoeuim (MKT) nedacoeuyeckoco mMeCmupo8aHusi 6ANCHO YYUMbIBAMb 6eOYUYI0 OUOAKMUYECKVIO
@yukyuro  0aHHo20 smana yyebHo20 npoyecca. Bvideneno ocHosHble cneyuguueckue mpebosaHus K
A6MOMAMU3UPOBAHHBIM ~ CUCTEMAM  Ne0ac02UHeckoc0 MeCupo8anus. 6 COOMEEeMCmeUY ¢  A8MopPCcKoll
Kknaccugurkayuei ouoakmuueckux sadad. ObocHogana cucmema Kpumepues 015 OnpedeneHus CReyuanu3ayuu
ABMOMAMUSUPOBAHHOU  CUCEMbL  NEOA20UYECKO20 MeCMUpOs8anus Ol Nedazo2uieckoll  OUAZHOCMUKU,
KOMopas, HanpasneHa HA NOOPOOHBIL  AHANU3  YHEOHbIX OOCMUNCEHUL ¢ Yeablo Nedazocuiecko2o
NPOZHO3UPOBAHUS U NOMOWU 8 8bIOOPE YeNecO0OPA3HO20 6aPUAHMA PeAU3AYUL MEXHON02UU OOYUEHUS.

Knrwouesvie cnosa: nedazocuueckoe mecmuposanue, UKT, mpebosanus.

Computer-based testing of learning achievements is widely used in educational process for
realisation of various didactical tasks [1; 2]. It has become a tradition to associate the testing with the
didactical function of grading learning achievements at time of current, thematic and concluding
assessment. It is important to underline some other didactical functions of testing. Computer-based
testing is a powerful method of self-control (the leading functions are monitoring control the learning
process and systematisation of student's learning activity). Pedagogical testing is used for diagnostics

Scientific Papers. Series: pedagogics. — 2012. — Ne 5. 53



THEORY AND TEACHING METHODICS

of a student in order to choose the expedient embodiment of the learning technologies realisation (the
leading functions: feed-back information for teacher or learning management system, information for
pedagogical prognosis, systematisation of student's learning activity). Computer-based testing is
successfully used in educational process to realise such purposes as actualisation of knowledge basic
for new learning material (the leading functions are teaching, stimulating-motivating, feed-back
information); creation of problem situation according to new learning material (the leading functions
are teaching, intellectual development, stimulating-motivating); working out some skills using a test as
a training simulator (the leading functions are teaching and stimulating-motivating); making quizzes,
learning competitions, etc (the leading functions are teaching, moral teaching, stimulating-motivating).
High stake assessment is the special category of testing, for example, the university entrance
examination (the leading functions are grading and prognosis). Each of the tasks sets up specific and,
sometimes, conflicting requirements to the automated testing system that causes its specialising.

The problem of classification pedagogical testing systems on various grounds and determination
requirements for these systems is in the focus of numerous scientific works (V. U. Garbusev,
N. I. Samoylenko, L. V. Zaytseva, N. O. Prokofieva etc.). The standard “Temporary requirements for
educational software ...” is designed and determines common, pedagogical, methodical and technical
requirements on the basis of pedagogical studies and practice of ICT using at learning process. This
standard without any doubt applies to automated pedagogical testing systems. However the problem of
specification of requirements for automated pedagogical testing systems according to its didactical
application is still urgent.

The aim of the work is to prove the specific requirements for automated pedagogical testing
systems according to their didactical application.

The systems for thematic and concluding grading should provide high reliability of test results,
useful and reliable instruments for registration of these results, data protection from unauthorized use
and distortion. If grading is held automatically by the system without a teacher’s participation,
procedure of grading requires special attention and should provide the grading according to the scale
that is approved in educational institution or on the government level. For example, the grading in
Ukrainian schools is realised with the use of 12-marks scale oriented on criteria and based on the
levels of learning achievements. Correct grading with the use of such scale requires the test items to be
classified by the levels of learning achievements. Automated testing system should take into account
the database structure at grading. Norm-oriented scales are more common in higher education and
assume to use norm-oriented interpretation of test results. Concluding grading should be provided with
standardised tests. Computerised adaptive testing based on G. Rash model is used in modern practice
of educational assessment to provide reliability of test variants. Design of a computerised adaptive test
requires a database with a large number of test items and its approbation which takes lots of time. If
such a work is impossible, one should use the test with a fixed set of items to keep off difference of
test variants difficulty and provide correct grading.

Tests for current assessment are often designed by a teacher; this process should not take much
time. The time for test passing is also limited. So tests for current assessment do not contain enough
number of items that can provide test results reliability for automated grading. A teacher grades
examinee’s work himself with consideration of the test results and other kinds of examinee’s activity
monitoring (oral or written quiz, monitoring of taking part in discussion, problem solving, making
learning research etc.). Main requirements for automated testing system for current assessment are the
following: user-friendly interface, handy tools for design and editing of test items, absence of
unnecessary services and settings, saving all examinees' answers to be analysed (better in a teacher’s
server), handy tools for analysis of test items quality.

Self-control is an important application of automated testing systems. A student can pass the test
a lot of times, so the test items should be chosen at random from a large database. The testing
procedure should be adaptive; it should not overload weak students by difficult tasks and should not
weary strong students with easy items. It is expedient to collect the detail information about the test
passing and its results in a server for analysis of the test items quality and for providing a student with
a possibility to compare his results with the other’s ones. If self-control is realised outside a classroom,
only the Internet-oriented system of testing can provide registration of such information. It is
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expedient to combine the self-control with pedagogical diagnostics, in such a case, the automated
testing system should satisfy additional requirements discussed below.

The automated testing system for pedagogical diagnostics should provide the highest
descriptiveness of test results; continuously collect data for the pedagogical prognosis and analysis of
the test items quality. The test items should represent a structure of learning material for qualified
diagnostics. A student can pass the same test several times, so testing system should produce different
variants of test. These parallel variants should be of equal difficulty and correctly represent content of
learning material. Integration of such requirements as different test variants, stability of test difficulty
and correct representation of the structure of learning material makes a problem for designers of
testing software. Successful steps in solving this problem are associated with systematisation of
random selection of test items from a database. Pedagogical prognosis is based on analysis of
mastering in learning material in terms of the levels of educational achievements; therefore the testing
system should provide separate processing of the results according to the levels of educational
achievements. Choice of the expedient embodiment of the learning technologies realisation is based on
information about the structure of educational achievements, so it is important to know, which
elements of the learning material are mastered poorly. Hence test results should be processed
separately according to elements of the learning material. The system should be adaptive, it should
present test items of high levels only for a student who is ready to try to solve these problems. The
analysis of some automated testing systems from viewpoint of these requirements is shown in table 1.
Each requirement is satisfied by some systems (table 1). However the integration of different test
variants and, at the same time, stability of test difficulty and correct representation of the structure of
learning material is an actual aspect of investigation in the field of pedagogical testing software.

Automated testing systems oriented on actualisation of knowledge which is basic for new
learning material should support students and provide them with the help and correct answers for
every of the solved test items.

Computer can suggest to a student some problems in test form with the aim of motivation and
stimulation of student’s cognitive activity in the process of learning new material. In such a case the
system should organise a dialogue with a student, support him at every step of problem solving and
provide him with new information. Very important requirement for such systems is user-friendly
interface as well as using multimedia.

Problems in test form can be used for mastering some skills, in such a case the testing system
works as a training simulator. A student gives the answer for the problem and obtains an appraisal of
its correctness immediately. The leading requirement to testing in regime of training simulator is to
realise the motivating function of testing. Computerised training simulators can create a game situation
and atmosphere of competition, use interesting problems and pleasant dialogues.

High-stakes assessment is graded on the basis of rating scale. The only variant of the test is used
in every session of testing to exclude variations of difficulty. There is a problem with providing the
secrecy of a test before the session if the test is prepared in computerised form. Therefore, the test is
created automatically directly at the moment of starting the testing procedure [18].

Conclusions:

1. Kinds of use of the pedagogical testing systems are systemised according to didactical tasks.

2. Criteria of choice of the automated pedagogical testing system for pedagogical diagnostics
are suggested: producing variants of test; correct representation of the structure of learning material;
stability of test difficulty; providing the separate processing of the results according to the levels of
educational achievements; providing the separate processing of the results according to elements of
the learning material; in-line processing of the test results and its interpretation; collection of all data;
adaptive testing; criteria-oriented interpretation of the test results.
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Table 1

Automated pedagogical testing systems and requirements to their use for pedagogical diagnostics

Automated system

Adequacy

Correct representation of the structure

| [Stability of test difficulty

In-line processing of the test results and

its interpretation
Criteria-oriented interpretation of the

Providing the separate processing of the
| [results according to the levels of

educational achievements

Providing the separate processing of the
| [results according to elements of the

learning material
Adaptive testing

«EXAMINER-II», 1993 [3]

«OpenTest2y, 2004 [4]

«Excnepty, 2003 [5]

|+ |! |of learning material

+
+

“WEB-EXAMINER”, 2005 [6]

+ |+

+|+

«WebTutor», 2008-2011 [7]

«Information system VNZ 2.0.1», 2008 [8]

+|+

«Teletesting», 1999 [9]

Moodle [10]

UniTest System, 20012006 [11]

USATIC, 2001 [12]

«SunRav TestOfficePro 5.6.1», 2004 [13]

System «Perevirka znany, 2008 [14]

TestSystem Deluxe 2.0 [15]

FastTEST Web v.2.1.6 (randomize for
each examinee), 2011 [16]

bl bl T+l [+ ]+ 1+ |+ + |+ |+ |Producing variants of test

+|+|+]|+|+|+|+|+|+]|+|F+]|+]|+]|! [Storing data
+ |||+ || +]|+]|+]+]|+]|+]|+[test results

e e e o e R o B o

FastTEST Web v.2.1.6 (compute-rized
adaptive testing), 2011 [16]

H
+
+
+
+
|

MicroCAT adaptive test, 1984-1988 [17]

|
|
+
+
+
|

MicroCAT individualized domain-
referenced test , 1984—1988 [17]
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VAK 373.3(075.2)

Y. P. KODLIUK

THEORETICAL APPROACHES TO ANALYSIS OF THE TECHNOLOGICAL
STRUCTURE OF A PRIMARY SCHOOL TEXTBOOK

The essence of the concept of «adaptability of a book» is analyzed in the article. Its structural
components are proved: a pupil as a strategic and structural model of studying process, a pupil as a self-
teacher, functions of a book, coherence of book and teaching technologies, technical side of a book.

Keywords: a primary school pupil, a primary school book, technological structure of a school book,
structural components of a primary school book.

S TT. KOAAIOK

TEOPETHUHI ITIAXOAM AO AHAAI3Y TEXHOAOTTUYHOCTI ITIAPYUHIMKA
AASA TIOUATKOBOI IITKOAU

Ob6rpynmosano cmpykmypHi KOMHOHEHMU MeXHONOZIYHOCMI NIOpYYHUKA ONd NOYAMKO80i WKOAU
(niopyuHux Ak cmpameziuna i MAKMUYHA MOOelb Npoyecy HAGYAHHA, NIOPYYHUK AK CaAMO8YUmend,
@yHKYIOHATLHICMb  HABYANLHOI KHUSU, Y3200JICEHICTNb NIOPYYHUKA 3 NEeGHUMU MEXHONO2IAMU HAGUAHHS,
MexXHIYHICMb HA84ANbHOI KHUY). Busnaueno kpumepii ananizy yiei tio2o xapaxmepucmuxu.

Knrwouosi cnosa: monoowiuil wxonsap, niopyunux 01s nOYAmMKo80i WKOIU, MeXHOL02IUHICMb NiOpYYHUKA,
CMPYKMYPHI  KOMNOHEHMU MeXHON02IYHOCMI NiOpyuHUKa ONid NOYAMKOB0I WIKOMU, Kpumepii auanisy
MexHoNI02IYHOCHI.

Scientific Papers. Series: pedagogics. — 2012. — Ne 5. 57



