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European education

Entrance of Ukraine into

European (Bologna)

educational space required

development of complete

sets of test items for initial,

in-progress and final

knowledge control.
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Development of technology for carrying out of testing, an

estimation of test items quality and distributions of test

items on complexity levels for the tests estimated on a

continuous scale.

The purpose of work
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Knowledge marking scale

Scale

Dichotomizing Polytomizing Continuous

{0,1} {0,1,…,n} [0,1]
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Actuality of the work

 Necessity of qualitative tests and the knowledge

marking systems which is taking into account individual

abilities of each testee development;

 Independent training of examinees causes of an

estimation of right answers guessing probability at

testing.

 For increase of objectivity a knowledge level marking of

testee it is necessary to take into account the test items

difficulty
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Abilities of programs

 Learning and testing of students for any disciplines

 Support of the any discipline for knowledge testing

 Support of all existing testing forms

 Author methodic for estimation of all forms of test items

 Objective estimation of students knowledge by
automatically

 Saving of learning and testing results for all students with
different parameters in module of results

 Definition of item difficulty, item discrimination and ability
parameters by automatically

 Definition of test items quality
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Forms of test tasks

 closed test items 

 onealternative test items 

 multialternative test items . 

 conformity test items 

 right consequence test items 

 open test items 

 items that have arithmetically calculated result 

 answers formed as a freestyle textual data 

 table filling. 

 multistep items 
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Onealternative test items
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Multialternative test items
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Conformity test items
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Right consequence test items
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Answers formed as a freestyle text data
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Table filling
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Multistep items
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Short result for every testee
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Electronic journal



Ph. D.  Bilous Nataliya e-mail: belous@kture.kharkov.ua 1717

Mathematical model of testing theory

Where 
Pij –probability of that i- th person will execute j-th item;

i – the ability parameter of i-th testee (i = 1, 2,...,N);

j –j-th item difficulty parameter (j = 1, 2,...,n).

Kind of the model:

 one-parametrical;

 two-parametrical;

 three-parametrical.
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One-parametrical model

Pj() Probability of correct execution of the j-th test item by the

testee with various knowledge level. The above a level of testee

knowledge , the above probability of a right answer on j-th test

item.

Pi () – Probability of correct execution by the i-th testee of various

difficulty test items. Is decreasing function of variable .
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One-parametrical model

The graph of a characteristic curve for j-th test item
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One-parametrical model

The graph of an individual curve for i-th testee
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Two-parametrical model

where аj – the item discrimination parameter.
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Two-parametrical model

The graph of a characteristic curve for j-th test item
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Two-parametrical model

Characteristic curves of three test items of equal difficulty
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Three-parametrical model

где Pij – probability of that i- th person will execute j-th item;

i – the ability parameter of i-th testee (i =1, 2,...,N);

j – the j-th item difficulty parameter (j = 1, 2,...,n);

аj – the item discrimination parameter;

сj – the guessing parameter ( - ).
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Three-parametrical model

The graph of a characteristic curve for j-th test item
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The integrated functional model of a complexity 
level definition of test items

where j – j-th item difficulty parameter ;

– modified one-,

two- and three-parametrical models constructed on

continuous scale;

i – the ability parameter of i-th testee ;

rij –result of executing of the j-th test item the i-th testee;

aj – the item discrimination parameter;

cj – the guessing parameter .
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The integrated functional model of a complexity 
level definition of test items
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Program system for quality analysis of test items

Testing results
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Program system for quality analysis of test items

Ordered matrix
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Program system for quality analysis of test items

Correlation matrix
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Program system for quality analysis of test items

Estimation of questions
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Program system for quality analysis of test items

Finding of steady parameters: the ability parameter - (teta), item difficulty 
parameter (beta) and item discrimination parameter of items (A)
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Program system for definition of the item 

discrimination and ability parameters
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Application of psychological testing
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The developed technology of marking of the tests

depending on type and a difficulty level of test items:

It is simple in use;

Make easy process of the knowledge control of testee;

 Takes into account performance of all test items forms

on a continuous scale ;

Allows to estimate a difficulty level of test items;

Allows to carry out the qualitative analysis of test

items

allows to use of different scales .

Conclusions
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Aspects of introduction

 Introduction of this system in higher educational

establishments will allow to conduct objective testing of

knowledge trained.

 The system can be used both in educational

institutions of any level of accreditation, and in

organizations and establishments where professional

selection with the help of testing is conducted, and also on

courses of improvement of qualification where there are

computer classes.



Ph. D.  Bilous Nataliya e-mail: belous@kture.kharkov.ua 37

Introduction of the system
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