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HABUYOK YINeCnpaMOBAHOI Y8auU, 30CepedHceHoCmi, camoCmiUHOCMi MUCIeHHs, OONUMAUBOCHI,
PO36UBAE VABY, NIOBUUYE BNEBHEHICMb YUHIB V cOo0I, Ix Momusayito, popmye 36uuKu 00 epynosoi
ma KOMAHOHOI pobomu, NOKpawjye CmaeieHHst YYHI@ 00 MamemMamuxu ma ii GUBYEHHS.
Bukopucmanns cmpame2iunux mamemamuyHux i20p Cmeopioe MONCIUBICIb PO3BUSAMU 8 VUHIB
apeymenmayilo ma Ja02iYHI HABUYKU NIO YAC AHANI3Y cmpameeii epu ma NOWYKY GUSPauHoi
cmpameeii. Bmine suxopucmanus 6i0n08iOHUX OUOAKMUYHUX (20p NpU3600ums 00 YCHIWHOL
peanizayii ioeu IHKII03UBHO20 HABYAHHSL.

Haw neoacociunuii 0oceio noxasye, wo cmyoenmu n00aamMb HABYAMUCS uYepe3 epy i
MOMUBOBAHT 00 AKMUBHOT YYACMI 8 3AHAMMSX, 8 AKI BKNIOUEHI eNeMeHmu epu.

Taxoowc nomiuero, wjo Ha YpoKax 3 i2pamu po36UBAIOMbCsL MOBLEHHEBO-KOMYHIKAMUBHI GMIHHS
VUHIB, IX YMIHHA apSYMEeHmy8amu, HABUYKU Y8acU, 30CepeO0dCeHOCmi, CAMOCMIUHOCMI MUCIEHHS,
PO3BUBAIOMBCST OONUMIUBICINb, PO3BUBAEMbCS YA8A MA NO2IYHE MUCIEHHS, CAMOCMILHICMb VYHIE,
RIOBUWLYEMBCS BNEGHEHICMb | HOPMYIOMbCSL HABUUKU 2PYNOBOT Ma KOMAHOHOI pobomu.

I, ax mu O0obpe 3Haemo, 0esaKi 3 yux YMiHb € KIHOYOBUMU KOMNEMEHYIAMU, AKI Maomo
Ppo38usamMuUCcs 8 ocsimi. Ymina opeanizayiss ma GUKOHAHHA eheKMUBHUX i2posuX Oiti NpuU3e00Umb
00 niOBUWEeHHS IHmepecy ma MOMUBayii Yurie, € OOHUM i3 HAUYCRIWHIWUX WIAXI8 OOCACHEHHS
yineu HAGUAHHA He Tuule 3 MamemamuKu.

Knrowuosi cnosa: icpu, oudaxmuyni iepu, 0inosi iepu, HAGYAHHS, KOMNEMEeHMHICHUL NiOXiO,
HABYAHHA MAMEMAMUKU, 0C8IMHIL npoyec.
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TESTING AS A METHOD OF MONITORING EDUCATIONAL ACHIEVEMENTS
OF PHYSICS STUDENTS

Today, test technologies can be considered as an effective and standardized mechanism for
diagnosing students' educational achievements, which optimally fits into the organizational
process of educational classes. Tests make it possible to qualitatively measure the level of
students' knowledge at each stage of their learning. At the same time, the necessary accuracy
and objectivity of the inspection is ensured.

The purpose of the article is to investigate the peculiarities of testing as a method of
monitoring the educational achievements of students in physics and to summarize one's own
experience of its use. The hypothesis of our research can be formulated as follows: the correct,
reasonable and effective use of test control of knowledge during physics education enriches the
educational process and prepares students for future life exams

The article shows the essence of test technologies and their use in the educational process,
substantiates the organizational and didactic conditions for their implementation in the study of
physics. A complete system of test tasks in physics has been developed and put into practice,
which contributes to increasing the objectivity of diagnosing the quality of students’ knowledge
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and competencies. We believe that the correct, reasonable and effective use of knowledge test
control during physics education enriches the educational process and prepares students for
future life exams.

We see further research in the implementation of test forms in the current educational
process, in independent work and in a new generation of textbooks and manuals. Such large-
scale use of the wide pedagogical possibilities of test forms allows us to achieve new results in
improving the quality of education. With the transition to distance or blended learning, testing
has become the main form of monitoring students’ knowledge.

Key words: tests, testing, students, physics, educational process, control of educational
achievements.

Formulation of the problem. The modern needs of society require a transition to a new, more
flexible education strategy. In this regard, the question of improving the control of knowledge,
abilities and skills of future specialists at all stages of their training in institutions of higher education
is urgent. Control should be objective and provide full information about the real achievements of
students' educational activities [1] and comprehensive and understandable for students in terms of
content and purpose [2]. As experience shows, most often the assessment and control of students'
educational achievements is carried out through testing. In the practice of modern educational
institutions, tests have become one of the main means of obtaining pedagogical information. In
addition, it should be noted that in modern conditions on the labor market, specialists who have a
high level of qualification in a certain field are competitive. Verification of this level at the first stage
of employment in most cases also takes place as a test. This method increases the objectivity of the
candidate's assessment and allows the principle of equal opportunities to be implemented. Of course,
the effective use of tests is possible only when the tests are used as a supplement to the interview
conducted with a candidate for a certain position.

Analysis of current research. The analysis of the scientific and pedagogical literature
proves that the issue of test control arouses interest and determines the significant interest of
scientists and practitioners. Studies are devoted to the issue of test control in physics in
educational institutions by D. Bodnenka, L. Varchenko, S. Velichka, P. Atamanchuk, V.
Vlasenko, V. Sfimenka, V. Hrytsenko, V. Grishina, O. Ivanytskoho, Zh. Mozolyuk and others.

Analysis of research on this topic shows the importance and necessity of using test control
at various stages, forms and levels of physics education.

In the article by Sadovska T.A. "Testing as a means of monitoring students' knowledge™ [3]
examines the advantages of testing over other methods of monitoring knowledge, such as traditional
control, oral surveys, etc. It is noted that testing allows to assess students' knowledge in a short period
of time, ensures objectivity of results and stimulates independent work of students.

In the article by Shulga V.I. "Testing as a means of monitoring students’ educational
achievements" [4] describes the methodology of building tests, their evaluation and use in the
process of teaching students in physics. In the recommendations regarding the organization of
student testing, which are given in the methodical recommendations of Vakaluk V.M.
"Methodical recommendations on the organization of student testing™ [5], the process of
preparing, conducting and evaluating the test is described in detail.

In the article by Stepanov M.Yu. and Yakovenko V.M. "Testing as a method of controlling
students' knowledge of physics” [6] emphasizes the importance of using testing to control
students’ knowledge of physics, in particular to check their understanding of fundamental
concepts and laws of physics.

The introduction of test control of knowledge has become more relevant with the
emergence of external independent assessment (EXA) in Ukraine. At the same time, there is a
contradiction between the need to achieve guaranteed quality of specialist training, recorded in
objective indicators, and the absence of an effective diagnostic system adequate to modern
requirements for the results of the educational process; between the educational potential of test
control and the ineffectiveness of its use in the educational process.
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The relevance of the research problem and its insufficient development in the scientific and
pedagogical literature determined the choice of the topic of the work.

The purpose of the article: to investigate the peculiarities of testing as a method of
monitoring the educational achievements of students in physics and to summarize one's own
experience of its use.

The hypothesis of our research can be formulated as follows: the correct, reasonable and
effective use of test control of knowledge during physics education enriches the educational
process and prepares students for future life exams.

Presenting main material. In accordance with the increase in the level of university
education, there is an important need to develop effective methods of monitoring students'
educational achievements. One of the most common methods of monitoring educational
achievements is testing. Testing is considered one of the most effective ways to assess students'
knowledge of various subjects, particularly physics.

The main purpose of testing is to assess students' knowledge of physics, as well as to help
the teacher identify students' shortcomings and mistakes. Testing allows teachers to assess
students' mastery of certain topics and skills. In addition, testing can help students navigate how
well they have mastered the material and what specific topics they need to study more.

Testing can be done in various forms, such as test tasks, written tests, open questions and
others. Universities usually use test papers that contain questions on different physics topics.
These tasks contain different types of questions such as multiple choice, fill in the blanks,
sequencing and others.

The advantages of testing are that it allows you to assess the knowledge of many students
at the same time, and also ensures the accuracy of knowledge assessment. Testing is also an
objective method, since the assessment depends on the correspondence of the answer to the
correct answer, and not on the personal opinion of the teacher or the influence of the student.

In addition, testing allows the teacher to identify the shortcomings and mistakes of
students. If students massively answer a specific question incorrectly, it gives the teacher an
opportunity to understand that the topic needs additional explanations and clarifications. Also,
the use of tests allows you to make an assessment regardless of what external factors may affect
the student's ability to study, such as illnesses or personal problems.

The disadvantages of testing are that they can be provided only with the knowledge that
could be applied in the testing questions. For example, the test may not reflect practical
knowledge that may be important to researchers, engineers, and other physics professionals. In
addition, testing may not cover all aspects of knowledge required of students.

So, testing is an effective method of monitoring students' educational achievements in
physics. It allows teachers to assess the level of knowledge of students, identify shortcomings
and mistakes of students and make an objective assessment regardless of external factors. In
addition, the use of testing can help students navigate which specific topics they need to study
more. However, the disadvantages of testing are that they may be limited only to those
knowledge that could be reflected in the test, and may not take into account practical knowledge
and may not sufficiently cover all aspects of knowledge required of students.

Therefore, to obtain a more complete map of the educational achievements of students in
physics, teachers can use not only testing, but also other methods, such as practical tasks,
laboratory work, experiments, discussions, etc. Combining different assessment methods can
provide a more accurate and complete picture of students' knowledge and skills.

The educational process should be aimed at achieving the maximum quality of education
and development of students. Testing can be an important element of monitoring the educational
achievements of students in physics, but it should not be the only method of monitoring and
evaluating knowledge. Using a variety of assessment methods, as well as giving students the
opportunity to self-assess and dialogue with the teacher, can be useful to ensure the maximum
effectiveness of learning and development of students in physics.
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In addition, it is important to consider that testing should not be an end in itself but should
only serve as a tool for evaluating the educational achievements of students. Teachers should set
before themselves a specific goal that they want to achieve with the help of testing, as well as
clearly formulate assessment criteria that will reflect the real knowledge and skills of students.

In addition, it is important that the test is properly prepared and organized. Teachers must
be sure that the tests meet the requirements of the curriculum and reflect the required level of
knowledge and skills. It is also important that the testing is fair and objective. VVarious measures
can be used for this, such as controlling the time of the test, using different versions of the tests
for different groups of students, as well as using a system of checking results with the help of
two teachers.

Therefore, testing can be a useful method of monitoring student achievement in physics if
it is used in conjunction with other assessment methods and considers all aspects of the
knowledge and skills required of students. Teachers must properly prepare tests, organize their
conduct and ensure fair and objective assessment of results. Only then can testing serve as a tool
to ensure the maximum quality of learning and development of physics students.

In the process of learning, the teacher carries out purposeful management of students'
cognitive activity. One of the important links of this process is the diagnosis of the quality of
education, which acts as a check of student achievements at all its stages. The use of test
technologies can be considered as an effective and standardized diagnostic mechanism that
optimally fits into the organizational process of educational classes. Tests make it possible to
qualitatively measure the level of knowledge of students at each stage of learning. At the same
time, the necessary accuracy and objectivity of the inspection is ensured. Tests as a measurement
tool are used in most countries of the world. Testology as a theory and practice of testing has
existed for more than 120 years. During this time, sufficient experience in the use of tests has
been accumulated [7].

As you know, a test (from the English test-test) is a standardized task, based on the results
of which a conclusion is drawn about the knowledge, skills and abilities of the person being
tested. The test task acts as a unit of the test, its constituent element. The content of the test
consists of instructions and several (or many) tasks.

Before creating or applying tests in practice, it is necessary to decide what level of
knowledge acquisition we will check.

The first level is recognition, distinction. Students must re-identify the perceived object,
highlight it and name it. The basics of task performance — perception, memory. The type of test
used is for recognition.

The second level is reproduction. It is necessary to reproduce previously learned
information (definitions, formulas, description of the device, the procedure for performing
practical actions), to solve a typical problem according to the previously presented plan. The
type of test used is reproductive.

The third level is the solution of atypical problems, the solution of which must be found by
oneself. Its basis is mental, productive activity.

The first and second levels are executive, they are based on reproductive activity and are
carried out according to specific prescriptions. The third level is related to mental and creative
activity.

During the educational process, testing performs the following functions:

1. The controlling function consists in identifying the state of knowledge and skills of
students, the level of their mental development, in studying the degree of assimilation of
techniques of cognitive activity, skills of rational educational activity.

2. The educational function of control consists in improving knowledge and skills, their
systematization. In the process of checking, students repeat and consolidate the studied material.
They not only reproduce the previously learned, but also apply knowledge and skills in a new
situation.
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3. The diagnostic function consists in obtaining information about errors, shortcomings
and gaps in the knowledge and skills of students, as well as the reasons that give rise to them;
students' difficulties in mastering the educational material, about the number and nature of errors.

4. The developmental function of control consists in stimulating the cognitive activity of
students, the development of their creative abilities.

5. The indicative function consists in obtaining information on how well the individual
student and the group have mastered and studied the educational material. Control helps students
get to know themselves better, evaluate their knowledge and capabilities.

6. The educational function of control is to educate students in a responsible attitude to
learning, discipline, accuracy, and honesty.

In the educational process, the functions themselves are manifested to varying degrees
and in various combinations. Implementation of selected functions in practice makes control
more effective, and the process itself becomes more effective.

Tests, compared to other methods of pedagogical assessment, have many advantages,
including:

— the ability to check the results of educational achievements from many topics and sections
of the program;

— objectively assess the level of assimilation of educational material;

— create equal testing conditions for all test participants;

— standardize and automate the procedure for checking results;

— cover many students with testing.

Certain principles must be followed when developing tests:

— Significance — inclusion in the test of only those elements that can be attributed to the most
important, key in the general system of knowledge being tested.

— Interrelationship of content and form — a real pedagogical test can be characterized as the
result of the interaction of the content of the task with the most appropriate form.
Therefore, there are different types of tests.

— Scientific reliability — each task of the test is based, as a rule, on a fact, theorem, norm, law
or on a method tested in practice.

— Completeness and enough tasks — the number of tasks in a traditional test is usually at least
thirty. Correspondence of the content of the test to the level of the modern state of science.
Complexity and balance of the content of the test (the final test is not based on the content
of one topic).

— Systematic content — formulation of the content of test tasks that meets the requirements of
the system.

— Variability of content — many variants of tasks of the same test, which are approximately
equal in complexity, have similar indicators of variation in test scores.

— Increasing complexity — each element of the content of education in the process of learning
and control has some degree of complexity averaged for students.

The following didactic requirements are put forward for test control:

— tests must be valid, i.e. measure exactly the indicator of knowledge or skills that is needed;

— unambiguous, that is, everyone who reads them must understand the condition in the same
way;

— simple, that is, each task should contain one question;

— authentic, i.e. to correspond to scientific ideas from the curriculum and contain only the
terms and expressions studied in the program;

— be performed based on the studied material.

The structural component of the pedagogical test is: a test task — a task in a test form,
intended for execution, to which, in addition to the content, the requirements of the test form are
presented and a standard — a sample of complete and correct execution of an action, which serves
to compare the achieved level with the planned one.
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Depending on which feature is the basis of the test classification, test tasks can be
distinguished:

1. By goals: with learning and controlling elements.

2. According to the nature of the necessary actions: the task of reproducing knowledge,
analyzing the signs of concepts, performing certain actions (calculation, comparison, logical
conclusion, etc.).

3. According to the nature of the answers: open or closed.

4. According to the place engaged in the educational process — initial level of training,
current or final control.

5. By level of learning: tests of the 1st level for recognition, recognition and
discrimination; level Il tests — reproducing information about the object from memory; Ill-rd
level, requiring solving typical tasks; level 1V — creative application of acquired knowledge.

6. By type: verbal, numerical, symbolic, visually spatial (diagrams, tables, graphs,
drawings, etc.).

7. According to the structure of the answer: with the answer "yes"/"no", at the end of the
opinion, with the choice of the correct answer, for comparison or juxtaposition, for the
explanation of concepts, for the quantitative ratio of facts and others.

8. By means: blank, objective (constructive), with the use of technical means, practical
(in the form of laboratory work).

9. According to the level of standardization of control: standardized or non-standardized.

10. According to the principle of selecting the content of the test for a specific group of
students: adaptive or non-adaptive.

11. According to the design of the control program: independent of each other or tests
with gradual complication.

12. According to the nature of control: individual or mass (frontal).

13. According to the functions of verification: ascertaining, diagnosing and prognostic.

Depending on the purpose and task of testing, different types of tests can be used, such as
written tests, oral tests, tests with open questions, multiple-choice tests, and others. Each of these
types has its advantages and disadvantages, so it is important to choose the type of test that best
suits the purpose and tasks of the control.

One of the most common types of tests are multiple choice tests. These tests have several
advantages, including speed and ease of testing, the ability to create more complex tasks using
knowledge from different areas of physics, and the ability to ensure standardization of assessment
between different students. However, they also have certain disadvantages, such as the possibility of
taking the test randomly without subject knowledge, the possibility of answering questions using the
method of eliminating multiple choice answers, and the limitation that they may not allow students to
demonstrate their skills and understanding of more complex questions.

All these aspects must be considered when preparing tests. It is also important to use tests
not only to control the educational achievements of students, but also for their development.
With the right approach, tests can serve as a means of teaching and motivating students to
develop their knowledge and skills in physics.

Recommendations on the form of submission of text or graphic test tasks [8]:

— test tasks of the same form are accompanied by one instruction for their execution (when the
form is changed, the instruction changes);

— the text of the instructions should differ from the main text (font, color) and be separated
from the test tasks with a colon;

— tasks are numbered with Arabic numerals, the numbering of tasks of different forms is continuous;

— the interrogative part of the task is formulated in an affirmative form concisely, clearly,
without double interpretation and is highlighted in capital letters or in a certain color;

— the question part of test tasks and possible answers are not separated by any sign;

— answer elements of part of the test task have separate indexing;

— the answers are placed symmetrically under the question part or next to it;
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— If the answer involves a certain calculation procedure, then the latter should be simple,
without the need to use complex technical means.
— the form of submission of test tasks does not change within the block of tasks intended for testing.

The simplest test tasks of a closed form according to the principle of constructing an
answer are alternative test tasks [9].

Alternative test tasks provide for the presence of two answer options, in particular "yes —
no", "correct — incorrect”. They are used to pre-check the correctness of the choice or decide
based on the content of the task without revealing its essence.

Example. Choose the number of the correct answer.

Avogadro's number determines the number of molecules in 1 kg of substance?

1. Yes.

2. No.

If it is necessary to check the ability to correctly reproduce the acquired knowledge, it is
advisable to use test tasks with multiple choices, in which from three to five possible answer options
are provided. Only one of the proposed options is correct. When composing such test tasks, the
difficulty lies in the selection of answer options, which should be quite similar to the correct ones.

Such test tasks are used, as a rule, in the form of an imaginary model of actions, an
imaginary simulator, etc. The person being tested must insert the serial numbers of the
components of actions placed in a free order.

Closed-form test tasks offer to choose one correct answer from several proposed ones.

In such test tasks, the answers must be placed in a certain order. In addition, it is desirable
to use as few of their varieties as possible when creating test tasks.

Example. Choose the number of the correct answer.

A body was thrown horizontally from a tower with a height of h = 300 m with an initial
speed of 20 m/s. At what height above the Earth's surface will the body be after 2 seconds of
flight? Neglect air resistance [10]

1. 150 m;

2. 260 m;

3.205.6 m;

4.280.4 m;

5.240.4 m.

Open-ended test tasks involve free answers from those being tested. They do not contain
suggested answer options and are used to reveal knowledge of terms, meanings, and concepts
presented in the educational material. By content, this is a statement with an unknown variable.

Example. For the first half of the journey, the car moved at a speed of 90 km/h, the second
— at a speed of 20 m/s. Find the average road speed of the car over the entire journey.

To create tests, you need to choose an environment. It can be: blank testing, which is
completed on paper; ready-made software environment; The Internet is an environment.

Each of these environments has its advantages and disadvantages, but it is necessary to use
them appropriately for certain types of knowledge control.

Form manipulation (closed or open) is a necessary but not sufficient condition for creating
full-fledged tests.

The content of one block of tests can include both tasks of one form (monoform tasks) and
tasks that include tests of different forms (polyform).

The peculiarity of monoform tests is that one type of instruction is sufficient for their
execution. This makes the task clearer, helping to reduce the time it takes to complete it.
However, this type of task is quite monotonous and it is not recommended to use it often in this
form. It is advisable to use tests of this type to consolidate knowledge, as well as to check the
quality of learning the material.

The use of polyform tests significantly increases their variety and allows for a more
objective assessment of knowledge. Tasks of this type allow you to use them to check the quality

18



AKmyasavHi numaHHsA npupooHuU4o-mamemamu4Hoi oceimu. 2023. Bunyck 1(21)

of assimilation of the material of large sections, topics, blocks, which are of great importance for
the acquisition of stable knowledge.

When creating polyform test tasks, it is recommended to start with the simplest forms
containing the least number of essential operations, such as a recognition test task, and include
the most complex tasks towards the middle or end of the test. Each type of such a test must be
accompanied by appropriate instructions for its execution.

It is also important to consider that testing should be only one of the means of monitoring
educational achievements, and not the only one. Along with tests, other control methods can be
used, such as writing homework, laboratory work, projects, etc.

It is also important to pay attention to the use of tests as a means of student development.
Instead of just testing knowledge, you can create tasks that allow students to demonstrate their skills
and understanding of physics, as well as develop their critical thinking and analytical skills.

In our practice of teaching students, especially recently, we use test technologies at various
stages of the educational process. So, for example, at the beginning of a practical lesson, students
are offered a test check of the theoretical material, which significantly saves time and allows you
to get information about preparation for the lesson in a short time. To conduct summaries on a
certain topic, students are offered tests that cover both theoretical material and testing practical
skills in solving problems. One of the forms of admission to laboratory work and their protection
is testing. It is also one of the types of examination control.

Considering the person-oriented approach in education, it is advisable to use test
technologies for organizing independent work. Students are offered, as an independent
homework, to pass tests on the topic by a certain algorithm.

Here is an example of an algorithm for students to create a test task with a choice of answers:

Choose the topic of the test task.

Come up with a question or find an interesting short piece of information and ask a
question about it. Write it down.

Give a series of answers (one is true, the others are plausible but false to choose from).
Encode them, put a serial number or letter next to each — A, B, V.G.

Write down the topic, tests and code of the correct answer, indicate the surname of the
compiler.

Such tasks contribute to the identification and development of individual abilities of
students.

The role of test control has grown significantly in conditions of widespread use of distance
education.

Today, there are many different systems (software products and online services) for
creating tests and conducting testing. In particular, MyTest, INDIGO, Hot Potatoes, MultiTester
System, Knowing, ADSoft Tester, eTest, AnsTester, EasyQuizzy, Google Forms, Microsoft
Forms, Moodle platforms, iSpring Suite, Vseovsita, Na Urok. We have positive experience of
using the mentioned software products and online services in cooperation with learning
management systems Moodle, Microsoft Teams, Google Classroom.

The 21st century puts forward three main requirements for test technology — it is
adaptability, quality and efficiency. The adaptability of technologies implies the priority of the
personality of students and the need to create such technologies that are able to respond to the
individual differences of the subjects, adjusting the level of difficulty of the tasks depending on
the success of the answers to the previous tasks. This requirement is implemented by creating a
large number of tasks of increasing complexity. The quality of the technology is mainly related
to the reliability and validity of the test results. The effectiveness of technologies implies a
reduction in the cost/results ratio.

But, despite the advantages of test control of knowledge, it is necessary to mention its
disadvantages:

— test results can be affected by side circumstances: an incorrect answer can be explained not
only by failure to learn the course, but also by incorrect reading or misunderstanding of the
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task, incorrect crossing out of a letter (with correct understanding) due to fatigue,

nervousness, personal style of presentation of the content of the task;

— tests reveal the result, not the progress of work. Despite the fact that the effectiveness of
knowledge is judged primarily by its results, it is important for the teacher to know how
the student reached this solution. Perhaps he reasoned correctly and wrote the answer
incorrectly, or accidentally answered correctly;

— educational tests simplify the task facing the student, do not always allow to reveal the
ability for independent logical thinking, random choice of answers or exclusion method is
also possible.

Therefore, it should be recognized that tests cannot cover all aspects of students'
performance. Only together with other forms of control can tests be used successfully. The
monitoring system in the learning process ensures regular monitoring of the quality of
knowledge and skill acquisition in the learning process, provides the teacher with objective and
operational information about the level of students' learning of mandatory educational material.
The testing technology should be designed in such a way that it is possible to measure not only
the presence, but also the depth of knowledge acquisition.

Conclusions and prospects of further scientific investigations. Test technologies occupy
a prominent place in the process of diagnosing the quality of education of physics students in
higher education institutions. We have shown the essence of test technologies and their use in the
educational process, substantiated the organizational and didactic conditions for their
implementation in the study of physics. A comprehensive system of test tasks and technologies
has been developed and put into practice, which contributes to increasing the objectivity of
diagnosing the quality of students' knowledge and competencies. In the educational process,
tasks in test form are used in large quantities. They are used not only to control the educational
achievements of students, but also in the current educational process for the effective
organization of independent work. Thus, a new situation has arisen that changes the perception
of the use of test forms. The combination of tasks in a test form with already known new
educational technologies gave birth to another educational technology based on the theory of
pedagogical measurements. This was facilitated by the selection of tasks in the test form as a
separate concept. We see further research in the implementation of test forms in the current
educational process, in independent work and in a new generation of textbooks and manuals.
Such large-scale use of the wide pedagogical possibilities of test forms allows us to achieve new
results in improving the quality of education. With the transition to distance or blended learning,
testing has become the main form of monitoring students' knowledge.
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Caaruxosa A. 1., Cantuxkos /1. 1., Kanenuk M. B., llIkypaoaa FO. O. TecryBanus sk
MeTO/ KOHTPOJII0 HABYAJBHUX IOCATHEHb CTYIEHTIB 3 (izuku.

Anomauin. Tecmosi mexnonozii, Ha cbO20OHI, MONCHA PO32NAOAMU K Pe3YAbMAMUBHULL |
CMAHOApMU308aHULL  MeXAHi3M  OIACHOCMUKU —HABUANbHUX OO0CACHEeHb CMYOeHmis, SAKull
ONMUMATLHO BNUCYEMBCS 8 OP2AHI3AYIUHULL NpoYeC HABYANbHUX 3aHamb. Tecmu 003601:a10mb
AKICHO BUMIPIOBAMU DiGeHb 3HAHL CMYOEHMI8 HA KOXCHOMY emani ix 3aceoenus. Ilpu yvomy
3abe3neuyemvbcs He0OXiOHa MOUHICMb | 00 '€EKMUBHICMb NEPesipKU.

Memoto cmammi € oOocnioumu 0cobaU80OCMi MeCMY8aHHA K Memoody KOHMPOJIO
HABUANbHUX OQOCSCHEeHb CMYOeHmI8 3 (DI3uKu ma Y3aeanbHumu GI1ACHUll  00C8i0 11020
sukopucmanns. linomesy Hawioco 0O0CNIONCEHHS MONCHA CHOPMYTI06amMU MaAK. NPAsUNbHE,
00TpyHmosane ma epexmuene UKOPUCMAHHS MECMO8020 KOHMPOJIO 3HAHb NI0 4ac HAB8UAHHS
Qizuku 30azauye ocgimuiil npoyec i 20mye cmyo0eHmis 00 MatuOYMHIX HCUMMEBUX ICNUMIE.

Y cmammi nokaszano cymmuicmv mecmosux mexHono2iuU ma iX BUKOPUCMAHHA 8
0C8IMHbOMY Npoyeci, OOIPYHMOBAHO OpP2aHI3AYIUHO-OUOAKMUYHI YMO8U iX peanizayii npu
sueuenti gizuxu. Po3pobieno i 6nposadsiceno 6 npakmuky YilicHy cucmemy mecmosux 3a60aHb
3 ¢i3uku, wo cnpuse NiOBUUEHHIO 00'€KMUBHOCMI OIACHOCMUKU SIKOCMI 3HAHb 1§
KomMnemenmHocmeu cmyoeumie. Beadxaemo, wo npasuivHe, posymHe ma eghekmugHe
BUKOPUCTNAHHS MECMO8020 KOHMPOIO 3HAHb NI0 4ac HABYAHHA (Qi3uKu 30a2auye HA8UANbHUL
npoyec, 20mye cmyoenmie 00 MatOymHIx HCUMMEBUX iICNUMIS.
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Tooanvwi nowyxku 60a4aemo y 6npo8adNCeHHi Mecmosux mexHoN02il Y NOMOYHUL OCGIMHIll
npoyec, y Camocmiiry pobomy ma 6 HoO80MY NOKOJNIHHI NIOPYYHUKI8 i nocionuxis. Taxe macuimadne
BUKOPUCMAHHSA WUPOKUX NEOA202IYHUX MOACIUBOCIEL MECMOBUX MEXHON02I 0036015€ 00CAeMU
HOBUX pe3yIbmamie y Nio8UeHHi AKoCmi oceimu. 3 nepexooom Ha oucmauyitine abo 3miwiare
HABUAHHS OCHOBHOIO (hOPMOIO KOHMPOTIIO 3HAHb CIYOeHmMi6 CMAL0 Mecny8aHHs.

Knrouoei cnosa: mecmu, mecmysanns, cmyoenmu, Qizuxa, oc8imuiil npoyec, KOHMpoiv
HABYAILHUX OOCACHEND.
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PO3POBJIEHHA YYHSIMHA MOJAEJIEN ®I3MYHUX SABUII]
SIK OJIUH 3 HIJISXIB PEAJIIBALI STEAM-IIIJIXOJIY B OCBITI

Bnposaoowcenns nioxooy STEAM y wkineny oceimy € 00HUM 3 WLIAXIE NIOBUUEHHS.
Momusayii yuHie 00 8UBYEHHS NPUPOOHUUO-MANEMAMUYHUX OUCYUNIIIH, 4 MAKOHC OOMPUMAHHS
NPUHYUNIE HAYKOBOCMI, 38 A3KY HABUAHHS 3 JHCUMMAM, OisibHicmio. Y cmammi 00IpyHmMo8aHo
3acmocy8antsa 00H020 i3 winaxie peanizayii nioxody STEAM 0o nasuanws cmyoeuwmis, a came
CMBOPEHHSA KOMN TOMepHUX Mooenell i3uyHuX A8uwy Ha 3aHammsx eypmka «Ingopmamuxay.

Y cmammi obrpynmosyemwscs 6ubip moeu npocpamyeanus CH#, epaxosyouu 6iOHOCH)
npocmomy ma nonyaApHicme yiei mosu npoepamysanns. O6’ekmamu pobomu cmyoeHmis €
KOMN tomepHi MoO0eni maxux @i3udHux seuwy: eiekmponizy, eKcnepumenmy 3 GU3HAYEHHS
Koeghiyienma mepms, MAmMeMamuyHo20 MAssmHUKa, a maKoxc OuHamiyna oioniomexa QyHkyiu
0n1a obyuciennsi ocHoHux izuunux eenuuun. CKIAOHI npoeKkmu OOYiIbHO CMEOpPIO8amu
KIIbKOMA YUHAMU. Y MOU uac ax 0OHi cmyOeHmu po3pooniamumyms OuHAMiuni Oioiiomexu ma
HANA200ACYBAMUMYMY X, [HWI PO3POOIAMUMYMb [HmMepghelc npocpamHozo 3acody. 3aeoaKu
MAKoMy nioxo0y cmae MONCIUBUM CMBOPIOBAMU NPOSPAMHE 3a0e3neyeHnns, sKe 0yoe ancaueum
i sIKe MOdICHA OyOde UKOPUCMOBY8AMU Ol GUDIUEHHS BAXCIUBUX NPAKMUYHUX 3a80aHb. Haoani
NIIAHYEMbCL pO3POOUMU Ma anpooyeamu MemoouKky opeanizayii cnilbHoi pobomu cmyoenmis
HA0 NPoOSpaMHUMU 3AcoOamu ma OUHAMIYHUMU OiOIIomeKamu, AKi 8UKOPUCTNO8YBAMUMYMbCS
OJ151 BUPIWEHHS BAINCTUBUX 3AB80AHD.

Ha ocnosi ananizy pesynrsmamieé Hanucanus i 3axXucmy HayKo80-00CHIOHUX BUXOBAHYIMU
2YPMKA MOJCHA 3pOOUMU MAaKi BUCHOBKU. CMBOPEHHS VUHAMU KOMN IOMepHUx Mmooeneu
@i3uuHUX A6UW CNPUSIE iX 3aHYPEHHIO ) 8I0N0GIOHY npobremamuxy (Qizuxa: 0ocnioicysare
Asuwe, 3aKOH, npoyec; aneedpa: nepemeopenHs opmyl; 2eomempis: O0eKapmosa cucmemd
KOOpOUHAm, MpUSOHOMEeMpPUYHi  (PYHKYIl, CNiBBIOHOWEHHA CMOPIH V  NPAMOKYMHOMY
MPUKYMHUKY), Ol 0OOHO20 YUHs CMEOPEHHS NOBHOPYHKYIOHATLHO2O0 NPOSPAMHO20 3aco0y
yacmo € adickum. Cnpowjents npoepamnozo 3acoby eeoe 00 3MEeHUEeHHs 1020 YIHHOCMI, AKUO
ye HaguanbHa Mooenb izuuHo2o 00Caidy, Mo YUHi NOMpeOyioms NOACHEeHb KepiGHUKA 2YPMmKd
w000 moeo, AKi 0aHi € 6XIOHUMU I SIK NPABUTILHO NePesipumu po3paxyHKu, CmeopeHHs 0)0b-aKoi
KOMN TomepHoi npozpamu, AKA Mamume NpaKxmudny YiHHICMb, 8UMA2AE 6i0 YYHA NO2TUONIEHHS
1l020 3HAaHb y NesHil eany3i (Hanpukiao, 6 kpunmoepa@ii i meopii uucen). Tomy cmeopenms
MAaKux npocpam A€ cobor YiHHICMb 1 018 camoz0 YuHs, y npoyeci po3poOaIeHHA NPUKIAOHUX
npoepam, SKi SUPIUYIOMb BANCIUBL NPAKMUYHI 3A80AHHS, YUHI 00CA2AOMb K 00 EKMUBHUX
pe3yibmamié (CMEOpeHHs Npozpamu, AKa MAE€ NpaKmuyHy KOPUCMb), makK i cyO €KmueHux
(Habysaromov KOMNemMeHmHOCmel, SKi Yy nooaivuomy 0yoyms KOPUCHI;, NO2TUOIIOIOMb 3HAHHS 8
HeBHUX 2aLY35X TH0OCHKOI OISIbHOCMI, PO3BUBAIOMb YMIHHS NIIAHY8AMU C8010 OIIbHICID).

Knrouosi cnosa. STEAM, ocsima, npoepamysanus, npoekm, 2ypmok, Mana akademis HayK.
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