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Аннотация: в данной статье рассказывается о процессе информатиза-

ции сферы образования. Сегодня данный широкомасштабный процесс стано-

вится важнейшим фактором расширения практики внедрения инновационных 

технологий в образовательный процесс. Авторы статьи уточнили определение 

педагогического теста. В статье представлены состав требований к педаго-

гическим тестам и их основные характеристики, выражающиеся через пока-

затели надёжности, валидности и эффективности, а также раскрыта их 

сущность и приведены формулы для их расчета. Сделан вывод о том, что в 

условиях применения модульных образовательных технологий тестирование 

становится одной из эффективных форм контроля уровня знаний обучаемых. 
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OF THE STUDENTS 

Abstract: the given article says about the process of IT development of educa-

tion. Nowadays the said process becomes the most important factor of the extension 

of the practice of the implementation of innovative technologies in the educational 

process. The authors of the article gave the detailed definition of the pedagogic test. 

The article contains requirements for pedagogic tests and its main characteristics, 

expressed by such indices as reliability, validity and efficiency, as well as discloses 
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its essence and provides formulas for its calculation. The opinion was made that in 

terms of the application of module educational technologies the testing becomes one 

of effective forms of the control of students’ knowledge level. 

Keywords: field of education, IT development, module educational technologies, 

knowledge level control, pedagogic tests, modeling, expert evaluation of knowledge. 

Nowadays the theory of modeling of pedagogic tests became, with good rea-

sons, one of most important components of the educational process. In terms of the 

global IT development of the education field and of the extension of the practice of 

the application of module educational technologies (MET) the procedure of the eval-

uation of mastering by students of the didactic content of educational disciplines with 

the aid of pedagogic tests should be considered as the process of the objective meas-

urement of the achieved knowledge level [3, p.87, 4]. 

In terms of the informational saturation of the educational process the test form 

of the control of knowledge considerably economizes the time and allows to over-

come the subjectivism of evaluations of the level of students’ knowledge, as well as 

enhances their motivation for the obtaining of the new knowledge. The application of 

the test control promotes the determination of the level of the knowledge mastering 

by students in the process of the whole period of studies of the one or another educa-

tional discipline [7, p. 154]. 

The basic purpose of this research is to determine basic requirements and rele-

vant characteristics for the modeling of pedagogic tests and the control of students’ 

knowledge level. 

As MET is functioning in most higher education establishments, many qualified 

pedagogues interpret in the right the procedure of the control of students’ knowledge 

with tests. With that, in order to avoid the ambiguous understanding of terms in this 

research, we will try to formulate the determination of the pedagogic test in this re-

search more clearly. 

First of all, it should be highlighted, that such English terminological notion as 

«test» is translated into Russian as «check», «verification». Besides that, in the mod-

ern literature there are multiple publications on this topic, representing all kinds of 
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real definitions of such term as «test» [8, 13, 14]. As a rule, it differs by the semantic 

content, but with that in practice it always includes a range of essential differences, 

attributed only to this term, namely: 

1. the pedagogic test is considered by many experts as a specially generated test 

of specific tasks with increasing complexity; 

2. the system of pedagogic tests is designed for the obtaining of quality evalua-

tions of the level of students’ knowledge by means of their performance of certain 

tasks [10, p. 69]; 

3. the system of pedagogic tests allows to measure effectively the level of mas-

tering of the knowledge by students in the course of the educational process. 

In addition, many pedagogues-scientists, while disclosing the essence of the 

studied term, extend its content, including the test structure and consequence as basic 

features (Еfremova N.F., Strogonova E.I. and Mocropoulo А.А., Chourina K.V. and 

Zimina Е.K [5, p. 27; 12; 15]). As more exact we see the interpretation of the essence 

of the term of «pedagogic test», given by V.S. Avanesov. Namely, he discloses the 

essence of this term as the system of mutually related tasks with the increasing com-

plexity, which totality allows to evaluate the knowledge and skills, obtained by stu-

dents in the process of studies of the didactic content of a certain educational disci-

pline and its subject area [1, p. 31; 2]. 

Let’s supplement the abovementioned determination with the following explana-

tion. From the systemic approach positions the pedagogic test namely represents the 

specifically regulated system, consolidating different test tasks along functional lines. 

Different test tasks serve as basis for the formation of pedagogic tests’ system in the 

whole totality of educational disciplines, studied in higher educational establish-

ments. 

In terms of the extension of the practice of application of MET in higher educa-

tion establishments for the formation of quality tests it is necessary to observe certain 

requirements, which composition and content have been reflected in the specialized 

literature, dedicated to the computer testing problem. These papers pay a lot of atten-
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tion to requirements for pedagogic tests. From the position of didactics following re-

quirements are most significant ones: 

1. the test content should correspond with testing purposes; 

2. the test content should be comprehensive and systemic; 

3. the content and forms of the representation of test tasks should be interrelated; 

4. the test content should unambiguously determine the level of students’ 

knowledge; 

5. the test content should correspond to the modern level of development of such 

or another field of science [11, p. 20]. 

As a rule, in order to obtain results at use of pedagogic tests, it is necessary to 

carry out a range of measures, which are usually carried out with standard mathemat-

ic tests. The application of standard mathematic methods assumes the need of the cor-

respondence of pedagogic tests’ results with standard characteristics of the precision 

of measurement procedures. In conformity with the theory of pedagogic tests’ model-

ing the quality level of the developed pedagogic should correspond to such precision 

characteristics of measurement procedures as reliability, validity and efficiency [2]. 

Characteristics of the test reliability are determined by stable indices, obtained in 

case of the need for reiterate measurements with the same test or its equivalent. It 

should be highlighted, that the increase of the content diversification of test tasks de-

creases the test reliability. The evidence from practice shows, that the use of the test 

at the verification of the mastering by students of the certain knowledge will also 

provide the more reliable result than the use of the test at the verification of such or 

another section (course) of the educational discipline. Such a circumstance takes 

place because the didactic content of even one section covers the considerably bigger 

scope of the material (conceptual provisions, regularities of the different origin, as 

well as direct facts) in comparison with the certain topic of the same section. 

The reliability of pedagogic tests is considerably influenced by the complexity 

of its performance. Its value can be expressed by the proportion between correct and 

incorrect answers to test tasks, received from students. The total test reliability de-

creases sharply if: it comprises tasks, which are correctly answered by most students, 
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as well, otherwise, if in the test prevail tasks, incorrectly answered by the majority of 

students. Tests, comprising tasks, correctly answered by 50–85% of students, are 

most reliable and have the most practical value. 

So, the essence of the characteristics of the test reliability reflects the precision 

of measurement and the stability of obtained results against occasional impacts of ex-

traneous factors. That means that in case of minor changes of testing terms and of the 

condition of students during the testing final test results will undergo insignificant 

amendments. 

The Cuder-Richardson formula is most widely spread for practical calculations 

of the coefficient of the test reliability (Rc): 

 

 

 

(1) 

 

where RC – is the reliability coefficient, k – the number of tasks in the test, pj – 

share of correct replies to the jth task, qj – the share of incorrect answers to the jth task, 

2

b  – dispersion of individual grades of n students. 

The following formula is usually used for the calculation of dispersion values: 
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less than 0,69, i.e. its reliability is considered unsatisfactory, so, its following use in 

the pedagogic practice does not seem possible [9, p. 503]. 

The test reliability is usually enhanced by the increase of the quantity of includ-

ed tasks. Anyway, actually it is rather problematic to develop the test with a large 

number of tasks, as there is always a whole range of different kinds of restrictions, 

namely: the time of the test performance, requirements for the observation of sanitary 

norms, time consumption, individual capabilities of students etc. 

The content of characteristics of the test validity is close to the requirement for 

the fullness and versatility of the verification, the proportional representation of all 

elements of the studied didactic content of the topical area of such or such education-

al discipline. Тhe «validity» term comes from the English word «valid», what is 

translated as actual, fit, applicable. The essence of these characteristics is that the test 

generation process should mandatory involve a qualified pedagogue, thoroughly fa-

miliar with all sections of the educational program, freely possesses skills of MET 

use in the educational process, well knowing how to set objectives and specified tasks 

for the mastering of knowledge by the contingent of students [6, p. 49]. Developed 

tests can become valid instruments for the evaluation of the level of knowledge of 

certain categories of students only if such terms have been met. If characteristics of 

the test validity are not indicated, it cannot be considered as a reliable instrument for 

the measurement and evaluation of the level of students’ knowledge. 

The clear definition of assignments within limits of the scope of knowledge 

within the subject area of the such or such educational discipline is the integrate term 

of the test validity. The test will not be active for students, to whom it is addressed, if 

included assignments are within limits of the scope of knowledge, mastered by stu-

dents, as well as if it does not achieve these limits or exceed the scheduled knowledge 

level. In the pedagogic practice it is usual to highlight several kinds of the test validi-

ty, namely: conceptual, criteria, content, prognostic etc. The test validity is consid-

ered high enough, if the correlation coefficient (linear, Spearman’s etc.) of correct an-

swers and of the total number of tasks will be within 0,3 – 0,8. 
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Characteristics of the test validity serve as a certain index of its efficiency. An-

yway, its value is almost never constant. It depends on students’ contingent, terms of 

the test performance, character of the application of the mastered scope of knowledge 

in their future activity. So, there is good reason that for one situation a certain test can 

be found highly valid, and for another one – useless or even harmful. Characteristics 

of the test validity allow to interpret its results respectively to the testing purpose. In 

other words, the test validity demonstrates a certain measure of the test correspond-

ence with targets, stated before the performance of the testing itself (use of a certain 

test). 

Along with reliability and validity characteristics most important characteristics 

of pedagogic tests are its validity. The notion of «effectiveness» comes from the Latin 

«effectus», which can be translated as performance or action. So, the notion of «effec-

tiveness» usually characterizes the result (effect), obtained after the performance of a 

certain action. As an effect mostly can be measured, its characteristics – efficiency, al-

so refers to the number of measured notions. Usually it is determined through the rela-

tion between the very effect value and the value of expenses, time, resources etc. 

Anyway, there is a material problem, arising at the evaluation of the efficiency of 

pedagogic tests, which essence is existing mutually excluding contradictions. In fact, 

on the one hand, it easily can be assumed that the test, which tasks’ complexity fully 

corresponds to the students’ knowledge level, should be considered as the most effec-

tive one. But, on the other hand, it also can be easily assumed, that the complexity of 

tasks of any test will ever correspond to the students’ knowledge level, as each student 

has got personal abilities for studies and mastering of the new knowledge. This is why 

the evaluation of students’ knowledge level requires a set of tests with tasks, having 

different complexity levels. Only this system of pedagogic tests can provide real evalu-

ation of the students’ knowledge level with enough high objectivity. 

In order to evaluate the test efficiency its differentiating abilities are often used 

in practice. This index is considered higher, if in the process of the use of a certain 

test the are material discrepancies between sums of grades, received by students. Dis-

persion can be a possible index of differentiating abilities of the test. In such case 
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from two tests in the same educational discipline as most effective will be considered 

the one, having the bigger dispersion value. With the same number of tasks in both 

tests the proportion between the biggest dispersion value and its least value in per 

cents can serve as index of its comparative efficiency. 

Provided the above mentioned it is necessary to disclose such notion as differen-

tiated test efficiency. It appears to us that no test can be considered efficient without 

the whole period of students’ preparation. The efficiency of each certain test is de-

termined by the totality of the didactic content of the knowledge, for which the set of 

included tasks fully corresponds to the established complexity level. Сonsequently, 

each certain test can be effective for a one level of knowledge and not be such for an-

other level of knowledge. So, in order to obtain objective evaluations of the students’ 

knowledge level it is necessary to generate the system of effective tests, each of 

which will be the optimal instrument for the measurement of the students’ knowledge 

level at certain stages of their studies. 

In the course of performed research following opinions have been made: 

1. The evaluation of students’ knowledge level with the test control has got the 

important educational & developing value, as it promotes the comprehensive studies 

of the didactic content of the subject area of an educational discipline, the extension 

and intensification of volumes of the students’ knowledge, as well as upgrading and 

development of their cognitive interests. 

2. Тhe test control, as one of universal instruments of pedagogic measurements 

of the students’ knowledge, lays the groundwork for the generation of the effective 

system for the education quality measurement. 

3. The developed technologic education basis makes the testing not only as a 

mean for the control and evaluation of students’ knowledge level, but also stimulates 

them to the independent educational activity. 

4. Nowadays effective test systems in different subject areas of studied educa-

tional disciplines become the integrate part of the educational process in any higher 

education establishment. 
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