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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, 1. 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,
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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
atest 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 testas 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,
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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 getreliable 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
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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 (fable 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:

Table 1

P=q/p;,

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 fable 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

Example of a matrix of testing results of a group consisting of 10 students
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Table 2
Analysis of test results

Indicators
1

Task number
10

Number of correct answers 10

Number of wrong answers 0

10

Percentage of correct

answers p, 1 0.8 0.7

0.6

0.5 0.5 0.4 0.3 0.2

Percentage of wrong

answers (|, 0.2 0.3

0.4

0.5 0.5 0.6 0.7 0.8 1

Complexity potential

P=q/p, 0.00 025 043

0.67

1.00 1.00 1.5 233 4.0

Variance of scores

S2=qp, 0.16 021

0.24

0.25 0.25 024 021 0.16

Correlation coefficient
of task scores with total
test score, |

0.41 0.62

0.75

0.82 082 0.75 062 041
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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 (), the variance is calculated by the formula:

;= P,
where p; q, 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= nXxy — 2x2y ,
[nEX—(Ex)? [nZy?- (Zy)?

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; £ — the summation
sign.

For example, we calculate the correlation
coefficient of scores on the seventh task (X.). 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 (X, = 4). The second column
shows the test scores achieved by each subject for all
tasks, i.e. the total test score (XY, = 50). In the third
column, the products of the scores of each subject for
the seventh task (X)) and sum of scores (Y) are
indicated; X -Y = 29. The fourth and fifth columns
show the squared values X_and Y.

Table 3
Table for the correlation coefficient calculation

Respectively, X7 =41 XY= 310. To calculate
the correlation coefficient, using the Pearson formula,
we get:

= nXxy — 2x2y _

[nEX—(Ex)? [nZy’— (Zy)?
10%29-4*50
| 10%4—42 [10%310-50

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 atr_>0.5. If we calculate (r )’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)*-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.

=0,75

S No. Surname of students Score on task Total test X.,Y, X2 Y?
No.7, X, score, Y,
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
z 4 50 29 4 310
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Conclusions. The article deals with approbation scores; the correlation coefficient of the task scores

of non-standardized tests, their expert checks for with the total test score. The further research will be
correctness of the wording of the task, the accuracy of focused on conducting a special experiment to create
the wording of the questions, conditions for the standardized tests, namely: check for reliability and
implementation of trial testing; criteria for the selection validity based on a representative sample.

of test tasks: the complexity potential; the variance of
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Anpoo6ailisi TeCTOBUX 3aBIaHb Ta aHAJI3 IX AKOCTI /I HECTAHAAPTH30BAHUX TECTIiB

Amnapiit Kanencokuii', Quiekcanap SImkosuii’
1 1moKTOp mexaroriyHUX Hayk, JOIEHT, 3aBiqyBad JabopaTopii HAyKOBO-METOANYHOTO CYIPOBOAY MiATOTOBKH (haxiBLiB y
KoJe/kax i TexHikyMax, [HetutyT npodeciiino-rexuiunoi ocsitn HAITH Vkpainn, M. Kuis, Ykpaina

2 KaHAWZAAT NEeJarorivHuX HayK, MOJIOAIINI HAYKOBHH CHiBPOOITHUK Tab0opaTopii HayKOBO-METOANYHOTO CYIPOBOJLY ITiITOTOBKH
(axiBIiB y konemKkax i TexHikymax, [HcTuTyT npodeciitno-rexniunoi ocsitn HAITH Ykpainu, m. Kuis, Ykpaina,

Pedepar.

Axmyanvnicme. TIUTaHHS TiABUIIEHHS SKOCTI MIATOTOBKM (paxoBMX MOJOAIINX OakajaBpiB mependavyae 3HauHE
TIONIMIIEHAS KOHTPOJIO pe3yNbTaTiB HaBYaHHS CTYHEHTIB SK BaXIMBOTO 3aco0y YTNpaBiiHHSI OCBITHIM mpouecoM. 3a
JIOTIOMOTOIO TIearoriYHOTO KOHTPOJIIO PO3KPHBAIOTH PiBEHb 3HaHb BUITyCKHHKIB Ta OTPUMYIOTH iH(OpMAILlif0 TIPO CTaH
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3HaHb CTYICHTIB Y OCBITHbOMY mpotieci. [1IsmxoM KOHTPOITIO 3MiCHIOETHCS CHCTEMAaTHIHAI 3BOPOTHH 3B'S30K, IO A€
3MOTY OyTyBaTH alalTHBHY KOMIIETCHTHICHO OpPi€HTOBaHy MPOTrpaMy HaBYaHH Ta CBO€UYacHe KOPUTYBAHHS [Tiil BUKJIQMadiB
i CTYIEHTIB Yy OCBiTHBOMY TIporieci. TecTOBMIT KOHTPOJb 3HAHB SIK METOJ BUMIpPIOBAaHHS i OILIIHFOBAHHS 3HAHb, YMiHb Ta
HaBUYOK CTyJIeHTa HaiO b1 TOBHO Bi/NOBiIa€ BAMOTaM 3aKOHOIABCTBA y c(hepi OCBITH 10710 3a0e31eUeHHs PeJIeBAaHTHOCTI,
MPO30pOCTi, HAMIHHOCTI Ta 00'€KTUBHOCTI OILIHFOBAHHS PE3YyJIbTATiB HABYAHHS.

Mema: BUCBIT/ICHHS METOIMKY ampoOarlil TeCTOBHX 3aBIaHb Ta aHAJ3 1X SKOCTi JJIsl HECTaHIaPTU30BAHUX TECTIB.

Memoou: TeopeTHIHOTO aHaJi3y — IUTA JOCIIKSHHS iCHYIOUMX ITiIXO/IIB IO METOIWKH PO3POOIICHHS TECTIB, TECTOBUX
3aBIaHb Ta MEPEBIPKY TKOCTI TECTOBUX 3aBOaHb; SKCTIEPTHOI OILIHKN — U BU3HAYCHHSI MPABIIEHOCTI (hOPMYITFOBAaHHS
TECTOBUX 3aBIaHb, TOUHOCTI 3aIUTaHb i TEPMiHy BUKOHAHHS TECTOBUX 3aBIaHb; arnpodarris (TIoTaxkHe TOCTiIHKeHHS) —
IUTS TIepEBipKY po3po0JICHOTO iHCTpYMEHTapir0; KoedimienTa kopestii [Tipcona — st Bi3HaueHHS KoedirieHTa Kopesii
OaJriB 3aBOaHHA i3 CyMapHUMHM OajlaMu TeCTy.

Pe3ynemamu: po3KPUTO 3MICT MTOHATH "TecT" Ta "TeCTOBMIA KOHTPOJB'", BU3HAYEHO BiZIMiHHICTh MiXK CTAaHIAPTU30BAaHIMHU
Ta HECTAHIAPTU30BAHUMHI TECTAMH, OXapaKTepHU30BaHO 0COOTMBOCTI 3MiICHEHHS €KCTIEPTHOT OIIHK! e()eKTHBHOCTI TECTY
Ta HOTo TIepeBipKA B OCBITHHROMY TIPOIIECi B paMKaxX MPOOHOTO TECTYBaHHS, PO3KPHUTO aJITOPUTM aHANI3y SIKOCTi TECTY,
BU3HAYCHO OCHOBHI MOKAa3HUKH BinOOPY 3aBIaHb I HECTAHIAPTU30BAHUX TECTIB Ta iX pO3paxyHOK.

Bucnosku: Y cTaTTi po3DIAHYTO anmpoOaIlifo HeCTaHAapTH30BaHNX TECTOBUX 3aB/IaHb, X CKCIIEPTHY NEpEBipKy Ha
MPaBWIBHICTH ()OPMYITFOBAHHS 3aBaHb, TOYHICTh (JOPMYITIOBAHHS 3alTUTaHb, YMOBH 31ifICHEHHS MPOOHOTO TECTYBaHHS;
KpuTepii BitOOpy TecTOBHX 3aBIaHb: TIOTEHIIiall CKIIaJHOCTI; ANCTIepCito OaniB; KoedilieHT Kopenswii 6aiB 3aBaanH i3
cymapHUMH O6aamu Tecty. [IpoTe mogambImuMe HarmpsiMaM¥ PO3BiZIOK € poO0Ta 3 IPOBEACHHS CIIEIiATEHOTO €KCIICPUMEHTY
IUTSL CTBOPEHHS CTaHAapPTH30BaHUX TECTIB, a came: TepeBipka HAIiifHOCTI Ta BaJiTHOCTI HA OCHOBI peNpe3eHTaTUBHOT
BUOIpKH.

KJ110uoBi cj1oBa: mecmoguii KoHmpoiv, mecmy8anHs, mecm, mecmoage 3a60aHHs1, aniOHicmy, HAIUHICMb, MPYOHICb,
oucnepcis banis, koeghiyicnm xopenayii.
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