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Abstract.

Relevance. The issue of enhanced quality of professional junior bachelors training provides for a significant

improvement in the control of student learning outcomes as an important means of educational process

management. By means of pedagogical control, it is possible to discover the level of knowledge of graduates

and obtain information about the state of students' knowledge in the educational process. The systematic

feedback is provided through monitoring that enables to create an adaptive competence-oriented training program

and in a timely manner correct activities of teachers and students in the educational process. Test control of

knowledge as a method of measurement and assessment of knowledge, abilities and skills of a student most

fully meets the requirements of legislation in the field of education to ensure relevance, transparency, reliability

and objectivity of assessment of learning outcomes.

The purpose of this article is to highlight the methods of approbation of test tasks and analyze their quality

for non-standardized tests.

Methods: of the theoretical analysis – to study existing approaches to the methodology of test development,

test tasks and quality control of test tasks; expert evaluation – to determine the correct wording of test tasks and

accuracy of the questions, time limit for fulfilling test tasks; approbation (pilot test) – to test the developed tools;

Pearson correlation coefficient – to determine the correlation coefficient of task scores with the test total score.

Results: the concepts "test" and "test control" were defined, and the difference between standardized and

non-standardized tests was determined, the specifics of expert evaluation of test effectiveness and its verification

in the educational process in the context of trial testing was described, the algorithm for analysis of the test

quality was revealed, the main indicators for selection of tasks for non-standardized tests and their calculation

were singled out.

Conclusions. The article deals with approbation of non-standardized tests, their expert checks for correctness

of the wording of the task, the accuracy of the wording of the questions, conditions for the implementation of

trial testing; criteria for the selection of test tasks: the complexity potential; the variance of scores; the correlation

coefficient of the task scores with the total test score. The further research will be focused on conducting a

special experiment to create standardized tests, namely: check for reliability and validity based on a representative

sample.

Key words: test control, testing, test, test task, validity, reliability, complexity, variance of scores, correlation

coefficient.
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Introduction. The quality of specialist training is

compliance of learning outcomes in institutions of

professional pre-higher education with legislation

standards and requirements as well as the needs of

employers and society. This quality is provided by

external and internal education quality assurance

systems of professional pre-higher education.

According to the Law of Ukraine "On professional

pre-higher education", one of the objectives of the

internal education quality assurance system is to ensure

the relevance, transparency, reliability and objectivity

of assessment of learning outcomes.

The implementation of test control in the process

of student knowledge assessment can meet the above

requirements. However, the pedagogical practice

shows that single-level tasks prevail in the structure

of tests developed by teachers, the tests are developed

without check for validity, reliability, and so on.

Therefore, it can be noted that specific methodological

recommendations are needed for construction of the

pedagogical test and test tasks.

Sources. The issue of using tests in the educational

process is not a new one. Many domestic and foreign

scientists studied the issue of test control of student

academic achievements. In particular, the theoretical

and methodological aspects of test control were

covered in the works of V. Avanesov, I. Bulakh,

V. Bezpalko, V. Bocharnikova, N. Huliukina, V. Ilin,

P. Luzan, E. Luzik, A. Maiorov, L. Morska,

I. Romaniuk, L. Parashchenko, I. Pidlasyi,  M.

Chelyshkova, J. Fischer and others. The various forms

of pedagogical tests and test tasks, recommendations

for their use, principles and requirements for

compilation of these tests are dealt with in these works.

But despite there is a significant number of works

dedicated to test control, the issue of test control

methodology was not studied enough, in particular,

there are no works that could justify detailed

approaches to the construction of multi-level test tasks,

and there is no methodology available for the average

teacher to check test tasks and the test as a whole for

validity.

Methods: of the theoretical analysis – to study

existing approaches to the methodology of test

development, test tasks and quality control of test tasks;

expert evaluation – to determine the correct wording

of test tasks and accuracy of the questions, time limit

for fulfilling test tasks; approbation (pilot test) – to

test the developed tools; Pearson correlation coefficient

– to determine the correlation coefficient of task scores

with the test total score.

The purpose of this article is to highlight the

methods of approbation of test tasks and analyze their

quality for non-standardized tests.

Results and discussions. At the current stage of

reform of the professional pre-higher education system,

the issue of test control of student knowledge and skills

is becoming particularly important. According to A.

Maiorov (2001, p. 14), a test is a tool consisting of a

qualitatively verified system of test tasks, a

standardized procedure for conducting and a pre-

designed technology for results processing and

analysis, intended to measure the qualities and features

of a person, which can be changed in the process of

systematic training.

L. Yaroshchuk (2010, p.51) defines the concept of

a test as a combination of test tasks that mainly require

an unambiguous answer, developed under certain rules

and procedures, provides for a preliminary

experimental test and corresponds to such effectiveness

characteristics as validity and reliability, and test

control of knowledge is a method of measurement and

assessment of knowledge, abilities and skills of a

student by means of specially prepared standardized

tasks (Luzan and Kalenskyi, 2014, p. 62).

There are standardized and non-standardized test

depending on the level of unification. Standardized

tests are tests that were subject to a special experiment

for standards development (criteria score systems),

reliability and validity checks based on a representative

sample, and have well-described instructions and

methodology (Bulakh, 2005; Yaroshchuk, 2010, p.52).

However, in the activities of professional pre-higher

institutions teachers, as a rule, use non-standardized

tests, those compiled by themselves in certain academic

subjects. This is due, firstly, to the fact that every

academic subject taught in an institution of

professional pre-higher education is constantly being

improved, updated, and test tasks must be updated

accordingly. Secondly, the use of non-standardized

tests is predetermined by the following factors: much

time spent by teachers on preparing tests and checking

them for validity, time-consuming nature of the

process, and the lack of a unified methodology for a

practicing teacher to check test tasks and the test as a

whole for validity. Therefore, in practice, ineffective

test tasks are often used, which do not allow us to

accurately determine the scope and quality of the

educational material learned by the students. Thus,

solution to the problem of test quality is based on the

mathematical calculations of certain indicators,

namely: complexity of the test task, variance of scores,

correlation coefficient of the task scores with the total

test score.

When a set of test tasks from a module or discipline

section is developed, you must start its approbation

and analysis. Approbation, or, as it is termed by

 L. Burlachuk (2006), a pilot test, is conducted with

a group of people who share characteristics with those

for whom this test is intended. The purpose of

approbation of test tasks is to:

1) determine the complexity of tasks and evaluate

their suitability for students;
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2) find tasks with significant shortcomings;

3) identify errors (spelling and punctuation

mistakes, etc);

4) set the time limit to complete a task or a test as a

whole;

5) analyze answers to open questions in order to

specify the wording of correct answers;

6) identify shortcomings in the instructions.

Thus, in order to ensure the objectivity of data on

the reliability of results obtained during the test control,

it is necessary to check and confirm the validity of test

tasks that will be included in the test of student learning

outcomes assessment. Upon compiling a basic set of

test tasks, it becomes necessary to check these tasks

for relevance with the didactic goal to be reached. The

effectiveness of the test is assessed through expert

evaluation or comparison of testing results with

assessments of other types of certification.

The first step towards test approbation is its expert

evaluation. A group of teachers is formed based on the

following criteria: academic degree and academic title,

work experience in institutions of professional pre-

higher education, taking into consideration their work

experience as experts. The first expert review is made

in order to assess the quality of a basic set of test tasks

by expert teachers. The expert teachers assess the

correctness of the wording of test tasks and the

accuracy of questions, and set time for performing test

tasks by themselves. The answers of expert teachers

are compared with the reference ones prepared by the

developers of test tasks. The remarks on the

development of test tasks are discussed together with

the developer and relevant adjustments and

clarifications are made to their content.

For the final verification of the conditions for the

development of test tasks, another expert review is

made in the form of a pilot test involving a group of

student experts. It is further determined whether

students understand the task conditions and whether

they understand the order of its fulfilment. In addition,

the time they spend on completing a particular task is

recorded, and their wishes are taken into account.

If the expert review showed that students are not

able to fulfil the test within the time limit established

in the structure of lessons for such a test check, the

test needs to be revised, that is, the number is shortened,

the complexity of tasks is adjusted etc. If the

preliminary time limit is unknown, the experts

determine the time necessary for fulfillment of tasks.

After completing the first version, the test is

checked in the educational process as part of a trial

testing (pilot test). The trial testing is the basis for

collection of empirical material about the test quality.

The statistical processing of this material enables

developers to check the test for its validity and

reliability. According to V. Avanesov (Avanesov,

Khokhlova and Potap, 2005), in order to obtain

statistically reliable results in trial testing, it is

important to provide the following conditions:

1. Trial testing is to be held in several parallel

groups. At the same time, it is recommended to conduct

a trial testing twice in each group, provided that the

test subjects receive two versions of the test with tasks

that were not fulfilled before.

2. The number of subjects in groups should be at

least 20 people.

3. All parallel groups are provided with the same

conditions (time, place, duration of testing, etc.).

4. The time limit allotted for the trial testing is

determined so that the most prepared students have

time to answer all the questions of the test.

5. To get reliable results, it is necessary to minimize

the possibility of sharing clues between the subjects

of the test.

As soon as the trial testing is over, it is necessary

to decide how to assess given answers to the questions.

There are various models of assessment in the

pedagogical literature. In our opinion, a dichotomous

assessment model is the most convenient one: you will

get one score for the correct answer (student ticked all

correct solutions), but zero scores for the wrong answer

(even if the student didn't tick at least one of all correct

solutions, or, at least, one wrong solution in addition

to correct ones). To check the test properties of tasks,

the results of the trial testing shall be presented in a

matrix format, which must be ordered. There are two

orders in this matrix. The first of them relates to

students who underwent testing, and the second refers

to the lines with testing results, which are arranged in

order of descending scores.

In the matrix of trial testing results, the lines with

testing results are arranged in order of descending

scores achieved by the students during testing: in the

first line – surname of a student who achieved the

highest score, and in the last – a student having the

lowest score. We also use the above approach for fixing

test tasks: from the easiest task to the most difficult

one. The easiest test task is put on the first place, for

which most correct answers were obtained, the task

with less correct answers is put on the second, and so

on, until the last one, for which only one correct answer

was obtained. The scores achieved by all students in

each of 10 tasks are indicated in the lower line of the

table. The scores achieved by each subject of test is

indicated in the last column of the table.

The matrix of testing results allows to make the

first step in analyzing the quality of the test. For

example, let's consider the matrix of testing results of

knowledge of ten students (table 1).

The main indicators for selection of test tasks for

the test are the following: (Luzan, Kalenskyi and

Kolisnyk, 2017): complexity potential, variance of



163Professional Pedagogics/1(20)'2020

scores and correlation coefficient of the task scores

with the total test score.

 According to the experts, these indicators are the

main criteria by which you can determine whether this

task in the test form can be used in the test, or not.

Therefore, it is necessary to make a number of

statistical calculations (table 2) in order to check the

test properties of tasks in the test form and render some

of them into test tasks.

The important step in test development is to check

the complexity of the proposed tasks. Let's first consider

how to determine the complexity potential of tasks.

The complexity potential in modern testing is

calculated as the ratio of the number of wrong answers

to tasks and the number of correct answers according

to the formula:

P = q
i
/p

i
 ,

where P is the complexity potential, pi is the percentage

of correct answers of the subjects of test, and qi is the

percentage of wrong answers.

As seen from the table 2.8, the first test task was

answered correctly by all the respondents, and the tenth

task, on the contrary, was not answered correctly by

any student. After making calculations using the above

formula, we get the following results: the complexity

potential of task No. 1 equals to – 0 (0:10), and task

No. 10 cannot be calculated (10: 0). Thus, tasks No. 1

and No. 10 should be removed from the list of test

tasks that can be used when compiling tests.

The second important feature of test tasks quality

is the variance of scores, which can serve as an

indicator of the task differential ability, that is, the

Table 1

Example of a matrix of testing results of a group consisting of 10 students

S No. Surname of the student Task number

Σ
1 2 3 4 5 6 7 8 9 10

1 Haleta 1 1 1 1 1 1 1 1 1 0 9

2 Borysovych 1 1 1 1 1 1 1 1 0 0 8

3 Varlamenko 1 1 1 1 1 1 1 0 0 0 7

4 Avramenko 1 1 1 1 1 1 0 0 0 0 6

5 Dmytruk 1 1 1 1 1 0 0 0 0 0 5

6 Yanenko 1 0 0 0 0 1 1 1 1 0 5

7 Zakharenko 1 1 1 1 0 0 0 0 0 0 4

8 Kurinna 1 1 1 0 0 0 0 0 0 0 3

9 Smashko 1 1 0 0 0 0 0 0 0 0 2

10 Dontsiv 1 0 0 0 0 0 0 0 0 0 1

Σ 10 8 7 6 5 5 4 3 2 0 -

Table 2

Analysis of test results

Indicators Task number

1 2 3 4 5 6 7 8 9 10

Number of correct answers 10 8 7 6 5 5 4 3 2 0

Number of wrong answers 0 2 3 4 5 5 6 7 8 10

Percentage of correct

answers p
i

1 0.8 0.7 0.6 0.5 0.5 0.4 0.3 0.2 0

Percentage of wrong

answers q
i

0 0.2 0.3 0.4 0.5 0.5 0.6 0.7 0.8 1

Complexity potential

P = q
i
/p
i

0.00 0.25 0.43 0.67 1.00 1.00 1.5 2.33 4.0 -

Variance of scores

S
j

2
 = q

i
p
i

0 0.16 0.21 0.24 0.25 0.25 0.24 0.21 0.16 0

Correlation coefficient

of task scores with total

test score, r
xy

- 0.41 0.62 0.75 0.82 0.82 0.75 0.62 0.41 -
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ability to divide a group of students into "strong" and

"weak". It should be noted that the higher the variance

of scores, the better the differential ability of the task.

For tasks which use only a dichotomous score (1

or 0), the variance is calculated by the formula:

S
j

2
 = p

j
q

j
,

where p
j
, q

j
 are the percentages of correct and wrong

answers for each task. It is worth remembering that

the higher the variance of scores, the better the

differential ability of the task.

Determination of the correlation coefficient of task

scores with total test score is the next statistical

requirement for test tasks which is more accurate and

technological measure of differential ability of the task.

To calculate the correlation coefficient, the Pearson

product-moment coefficient is most often used:

             
r =

            nΣxy – ΣxΣy             
,

nΣx
2 
– (Σx)

2
    nΣy

2 
– (Σy)

2

where r is the correlation coefficient; x is the result for

each task; y is the score (result) for the entire test; n is

the number of pairwise products; Σ – the summation

sign.

For example, we calculate the correlation

coefficient of scores on the seventh task (X
7
). For this

purpose, an auxiliary table 3 is built up, where the

corresponding data are used.

The first column shows values of the scores

achieved by the students for the seventh task. The sum

of these scores is 4 (ΣÕ
7
 = 4). The second column

shows the test scores achieved by each subject for all

tasks, i.e. the total test score (ΣY
³
 = 50). In the third

column, the products of the scores of each subject for

the seventh task (X
7
) and sum of scores (Y) are

indicated; ΣÕ
7

.
Y = 29. The fourth and fifth columns

show the squared values X
7
 and Y.

Respectively, ΣÕ
7

2
 = 4 ³  ΣY

2
 = 310. To calculate

the correlation coefficient, using the Pearson formula,

we get:

  
r =

                        nΣxy – ΣxΣy             
=

nΣx
2 
– (Σx)

2
    nΣy

2 
– (Σy)

2

                               10*29–4*50          

 = 0,75

  10*4–4
2
    10*310–50

2

Tasks with a correlation coefficient more than 0.7

are considered to be key. Such tasks in the Table 2 are

those under number 4, 5, 6, 7. In particular, it is

recommended to include only those tasks in the test

that have a correlation coefficient at least 0.25 – 0.3.

The higher the rxy value, the more likely the task

in the test form will be rendered into a test task, that is

to be included in the test. The probability increases

especially noticeably at r
xy

0.5. If we calculate (r
xy

)
2
x

100%, we get the value of the so-called coefficient of

determination, expressed in a convenient for

interpretation percentage of the correlation between

the task and the total test score of the subjects. For

example, the coefficient of determination in the seventh

task is equal to (0,8)
2.

100% = 64 %. It can be

interpreted as follows: 64 % of the variation of test

scores of test subjects in all tasks is related to the

variation of scores on the seventh task. It demonstrates

a high potential of the seventh task to make its

contribution to the overall variance of the test.

The analysis of the test properties of the task also

contributes to the calculation of a complete correlation

matrix, which provides correlations of each task with

all other tasks, as well as correlations with the sum of

scores. This work is best done with the use of personal

computers, by means of statistical packages.

Upon expert review and elimination of the

identified shortcomings, a basic set of test tasks can

be presented to students for use.

Table 3

Table for the correlation coefficient calculation

S No. Surname of students Score on task Total test Õ
7
 Y

³
X2 Y2

No.7, X
7

 score, Y
i

1 Haleta 1 9 9 1 81

2 Borysovych 1 8 8 1 64

3 Varlamenko 1 7 7 1 49

4 Avramenko 0 6 0 0 36

5 Dmytruk 0 5 0 0 25

6 Yanenko 1 5 5 1 25

7 Zakharenko 0 4 0 0 16

8 Kurinna 0 3 0 0 9

9 Smashko 0 2 0 0 4

10 Dontsiv 0 1 0 0 1

Σ 4 50 29 4 310
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Conclusions. The article deals with approbation

of non-standardized tests, their expert checks for

correctness of the wording of the task, the accuracy of

the wording of the questions, conditions for the

implementation of trial testing; criteria for the selection

of test tasks: the complexity potential; the variance of

scores; the correlation coefficient of the task scores

with the total test score. The further research will be

focused on conducting a special experiment to create

standardized tests, namely: check for reliability and

validity based on a representative sample.
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êîëåäæàõ ³ òåõí³êóìàõ, ²íñòèòóò ïðîôåñ³éíî-òåõí³÷íî¿ îñâ³òè ÍÀÏÍ Óêðà¿íè, ì. Êè¿â, Óêðà¿íà

2 êàíäèäàò ïåäàãîã³÷íèõ íàóê, ìîëîäøèé íàóêîâèé ñï³âðîá³òíèê ëàáîðàòîð³¿ íàóêîâî-ìåòîäè÷íîãî ñóïðîâîäó ï³äãîòîâêè
ôàõ³âö³â ó êîëåäæàõ ³ òåõí³êóìàõ, ²íñòèòóò ïðîôåñ³éíî-òåõí³÷íî¿ îñâ³òè ÍÀÏÍ Óêðà¿íè, ì. Êè¿â, Óêðà¿íà,

Ðåôåðàò.

Àêòóàëüí³ñòü. Ïèòàííÿ ï³äâèùåííÿ ÿêîñò³ ï³äãîòîâêè ôàõîâèõ ìîëîäøèõ áàêàëàâð³â ïåðåäáà÷àº çíà÷íå

ïîë³ïøåííÿ êîíòðîëþ ðåçóëüòàò³â íàâ÷àííÿ ñòóäåíò³â ÿê âàæëèâîãî çàñîáó óïðàâë³ííÿ îñâ³òí³ì ïðîöåñîì. Çà

äîïîìîãîþ ïåäàãîã³÷íîãî êîíòðîëþ ðîçêðèâàþòü ð³âåíü çíàíü âèïóñêíèê³â òà îòðèìóþòü ³íôîðìàö³þ ïðî ñòàí
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çíàíü ñòóäåíò³â ó îñâ³òíüîìó ïðîöåñ³. Øëÿõîì êîíòðîëþ çä³éñíþºòüñÿ ñèñòåìàòè÷íèé çâîðîòíèé çâ'ÿçîê, ùî äàº

çìîãó áóäóâàòè àäàïòèâíó êîìïåòåíòí³ñíî îð³ºíòîâàíó ïðîãðàìó íàâ÷àííÿ òà ñâîº÷àñíå êîðèãóâàííÿ ä³é âèêëàäà÷³â

³ ñòóäåíò³â ó îñâ³òíüîìó ïðîöåñ³. Òåñòîâèé êîíòðîëü çíàíü ÿê ìåòîä âèì³ðþâàííÿ é îö³íþâàííÿ çíàíü, óì³íü òà

íàâè÷îê ñòóäåíòà íàéá³ëüø ïîâíî â³äïîâ³äàº âèìîãàì çàêîíîäàâñòâà ó ñôåð³ îñâ³òè ùîäî çàáåçïå÷åííÿ ðåëåâàíòíîñò³,

ïðîçîðîñò³, íàä³éíîñò³ òà îá'ºêòèâíîñò³ îö³íþâàííÿ ðåçóëüòàò³â íàâ÷àííÿ.

Ìåòà: âèñâ³òëåííÿ ìåòîäèêè àïðîáàö³¿ òåñòîâèõ çàâäàíü òà àíàë³ç ¿õ ÿêîñò³ äëÿ íåñòàíäàðòèçîâàíèõ òåñò³â.

Ìåòîäè: òåîðåòè÷íîãî àíàë³çó – äëÿ äîñë³äæåííÿ ³ñíóþ÷èõ ï³äõîä³â äî ìåòîäèêè ðîçðîáëåííÿ òåñò³â, òåñòîâèõ

çàâäàíü òà ïåðåâ³ðêè ÿêîñò³ òåñòîâèõ çàâäàíü; åêñïåðòíî¿ îö³íêè – äëÿ âèçíà÷åííÿ ïðàâèëüíîñò³ ôîðìóëþâàííÿ

òåñòîâèõ çàâäàíü, òî÷íîñò³ çàïèòàíü ³ òåðì³íó âèêîíàííÿ òåñòîâèõ çàâäàíü; àïðîáàö³ÿ (ï³ëîòàæíå äîñë³äæåííÿ) –

äëÿ ïåðåâ³ðêè ðîçðîáëåíîãî ³íñòðóìåíòàð³þ; êîåô³ö³ºíòà êîðåëÿö³¿ Ï³ðñîíà – äëÿ âèçíà÷åííÿ êîåô³ö³ºíòà êîðåëÿö³¿

áàë³â çàâäàííÿ ³ç ñóìàðíèìè áàëàìè òåñòó.

Ðåçóëüòàòè: ðîçêðèòî çì³ñò ïîíÿòü "òåñò" òà "òåñòîâèé êîíòðîëü", âèçíà÷åíî â³äì³íí³ñòü ì³æ ñòàíäàðòèçîâàíèìè

òà íåñòàíäàðòèçîâàíèìè òåñòàìè, îõàðàêòåðèçîâàíî îñîáëèâîñò³ çä³éñíåííÿ åêñïåðòíî¿ îö³íêè åôåêòèâíîñò³ òåñòó

òà éîãî ïåðåâ³ðêè â îñâ³òíüîìó ïðîöåñ³ â ðàìêàõ ïðîáíîãî òåñòóâàííÿ, ðîçêðèòî àëãîðèòì àíàë³çó ÿêîñò³ òåñòó,

âèçíà÷åíî îñíîâí³ ïîêàçíèêè â³äáîðó çàâäàíü äëÿ íåñòàíäàðòèçîâàíèõ òåñò³â òà ¿õ ðîçðàõóíîê.

Âèñíîâêè: Ó ñòàòò³ ðîçãëÿíóòî àïðîáàö³þ íåñòàíäàðòèçîâàíèõ òåñòîâèõ çàâäàíü, ¿õ åêñïåðòíó ïåðåâ³ðêó íà

ïðàâèëüí³ñòü ôîðìóëþâàííÿ çàâäàíü, òî÷í³ñòü ôîðìóëþâàííÿ çàïèòàíü, óìîâè çä³éñíåííÿ ïðîáíîãî òåñòóâàííÿ;

êðèòåð³¿ â³äáîðó òåñòîâèõ çàâäàíü: ïîòåíö³àë ñêëàäíîñò³; äèñïåðñ³þ áàë³â; êîåô³ö³ºíò êîðåëÿö³¿ áàë³â çàâäàííÿ ³ç

ñóìàðíèìè áàëàìè òåñòó. Ïðîòå ïîäàëüøèìè íàïðÿìàìè ðîçâ³äîê º ðîáîòà ç ïðîâåäåííÿ ñïåö³àëüíîãî åêñïåðèìåíòó

äëÿ ñòâîðåííÿ ñòàíäàðòèçîâàíèõ òåñò³â, à ñàìå: ïåðåâ³ðêà íàä³éíîñò³ òà âàë³äíîñò³ íà îñíîâ³ ðåïðåçåíòàòèâíî¿

âèá³ðêè.

Êëþ÷îâ³ ñëîâà: òåñòîâèé êîíòðîëü, òåñòóâàííÿ, òåñò, òåñòîâå çàâäàííÿ, âàë³äí³ñòü, íàä³éí³ñòü, òðóäí³ñòü,

äèñïåðñ³ÿ áàë³â, êîåô³ö³ºíò êîðåëÿö³¿.
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