®I3MKO-MATEMATUYHA OCBITA (®MO) sunyck 4(30), 2021

Scientific journal ISSN 2413-158X (online)
PHYSICAL AND MATHEMATICAL EDUCATION ISSN 2413-1571 (print)
Has been issued since 2013.

HayxkoBuii xxypHan
DIBUKO-MATEMATHUYHA OCBITA
Bunaerncsa 3 2013.

scientific
https://fmo-journal.org/ journal

LIkonbHul O.B., TuxoHeHko F0.B. 3amocysaHHA IKT nid yac nidecomoeku 0o 3HO: wiasxu MowyKkKy onmumassbHoi Mooesti.
dizuko-mamemamuyHa oceima. 2021. Bunyck 4(30). C. 13-19.

Shkolnyi O., Tykhonenko Yu. Using of ICT during preparation for EIA: ways to search for the optimal model. Physical and
Mathematical Education. 2021. Issue 4(30). P. 13-19.

DOI1 10.31110/2413-1571-2021-030-4-002
UDC 372.851
0. Shkolnyi
National Dragomanov Pedagogical University, Ukraine
shkolnyi@ukr.net
ORCID: https://orcid.org/0000-0002-3131-1915
Yu. Tykhonenko
National Dragomanov Pedagogical University, Ukraine
jt.yulia@gmail.com
ORCID: https://orcid.org/0000-0002-7003-6266

USING OF ICT DURING PREPARATION FOR EIA: WAYS TO SEARCH FOR THE OPTIMAL MODEL

ABSTRACT

Formulation of the problem. The urgency of improving the methodology of preparation for the external examination in mathematics is
currently beyond doubt. Earlier we found that electronic tools in preparation for EIA in mathematics are unpopular among
entrants, but positive trends in the development of ICT to prepare for testing in mathematics are also present. The current
motivation for the use of technology in mathematics teaching is the current pandemic situation, when the introduction of
quarantines and long periods of online learning are beginning to be perceived by students and teachers as normal learning
situations. Under these circumstances, mathematics teachers are forced to use ICT, create and develop new forms of organization
of the educational process, improve and adapt teaching methods and technologies. The purpose of this article is to establish the
feasibility of using ICT, their place and role in preparing for external evaluation in mathematics from the standpoint of teachers
and tutors, as well as to determine how modern technology helps or hinders the search for optimal methods of preparation for
this type of assessment.

Materials and methods. To achieve the goals of the article, we use empirical methods: our own survey using an electronic tool (Google form),
monitoring the learning process of students, as well as analysis of their achievements results. In the paper we use the set of
scientific cognition methods: comparative analysis to clarify different views on the problem; systematization and generalization
to formulate conclusions and methodological advices; generalization of the author's pedagogical experience and observations.

Results. According to our survey of mathematics teachers, two thirds of them believe that the most optimal way to prepare for EIA is a
combination of classroom classes and online format. 98% of respondents consider that using of ICT appropriate in preparation
for external examination, and the leader among these technologies are online test platforms (NaUrok, osvita.ua, Vseosvita,
Quizlet, Classtime). 97% of respondents find the use of electronic tools in preparation for the EIA in mathematics useful, and 28%
are completely satisfied with both the quantity and quality of available electronic resources. At the same time, 72% of teachers
believe that the number of e-learning tools should be increased and their quality should be improved, which indicates the need to
develop and improve this area.

Conclusions. There is no universal methodology of preparation for the external examination in mathematics, as it significantly depends on both
the student audience and the individual characteristics of the teacher or tutor who carries it out. EIA is only a tool for adequate
evaluation of the student's achievement level and cannot be the goal of schooling. Instead, the main purpose of schooling is the
development of the child, the disclosure of his abilities, as well as the formation of those competencies that will allow him to find
his place in life, to be realized as a person. Therefore, in preparation for the external examination in mathematics, the main goal
for the teacher, we consider the repetition and systematization of the school course of mathematics, rather than formal training
of students to solve specific classes of test tasks. The use of ICT is perceived by us as a natural complement to the educational
process, and not just as a forced step due to training in quarantine conditions. We believe that the use of electronic tools in
preparation for the EIA in mathematics is useful, but it is important to ensure the proper quality of the tests offered to teachers
and students on a variety of online platforms.
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INTRODUCTION

Problem formulation and analysis of current research. There is no doubt about the urgency of improving the
methodology of preparation for External Independent Assessment (EIA) of academic achievements of Ukrainian graduates. This
type of national standardized assessment in Ukraine is constantly in the focus of attention of both fundamental research (see
(Dvoretska, 2015), (Liashenko & Rakov, 2008), (lyakovleva & Kaplun, 2019), etc.) and publications in the media (see (Rating Group
Ukraine, 2018), (NaUrok, 2021), (Shvadchak, 2021), etc). At the same time, the attitude to EIA in general and to EIA in
mathematics in particular in Ukrainian society as a whole is positive.

For example, a survey of more than 700 users (students, their parents and math teachers) of the GIOS educational
platform (GIOS, 2021) show that the average score for the quality of external evaluation in mathematics in Ukraine on a 10-point
scale (1 - the lowest level of satisfaction, 10 - the highest) is 7, and the most popular value of this quality is 8. Among the biggest
advantages of independent assessment are often called: the reducing corruption during entering to universities (42% of
respondents), the ability to objectively assess the level of academic achievement of students in mathematics (28%), the possibility
of a wider choice of educational institutions during the admission campaign (26%) and increase the prestige of studying
mathematics at school (18%).

However, according to the same poll, 39% of respondents said that the EIA in mathematics has no advantages, and among
the disadvantages most often pointed out that the EIA in mathematics: can force students to study a subject they do not like
(59% of respondents), does psychological pressure on students (36%), increases the number of homework (34%), does not allow
to enter the dream university (26%), distorts the real situation during assessing the level of student achievement (14% of
respondents). It should also be noted that 13% of respondents indicated that the EIA in mathematics has no shortcomings. We
will return to other data of this survey later in this article.

In our previous work (Shkolnyi & Tykhonenko, 2021) we focused in detail on the place and role of EIA in mathematics in
the Ukrainian education system, as well as on the basis of our own statistical survey of Ukrainian graduates and first-year students
clarified the feasibility and possibility of using information and communication technologies (ICT) in preparation for the external
examination in mathematics. In particular, we found that electronic tools in preparation for the EIA in mathematics are still
unpopular among graduates. The main reasons for this are the general weak level of technology dissemination in our country,
and the list of electronic resources used by students in preparation for independent assessment in mathematics is quite limited.
In general, the market of e-support for mathematical education in Ukraine is, in fact, empty, because the software currently
available in this market does not satisfy the needs of potential users. That is why offline courses and tutors are now the most
common choice of entrants in preparation for the external testing in mathematics (Shkolnyi & Tykhonenko, 2021).

However, in our opinion, positive trends in the development of ICT for teaching mathematics in general and preparation
for EIA in particular are still present, because, as the same survey of students shows, more than 80% of them are positive about
the use of electronic tools in preparation for EIA in mathematics, and only about 5% have a negative perception of such resources
(Shkolnyi & Tykhonenko, 2021). A strong motivation for the development of ICT in mathematics education has also been the
current pandemic situation, when the introduction of quarantine and long periods of online learning are already perceived by
both students and teachers as quite normal learning situations. Under these circumstances, mathematics teachers and tutors are
often simply forced to use ICT, to create and develop new forms of organization of the educational process, to improve and adapt
teaching methods and technologies accordingly.

Lately, we have heard many teachers' voices (see (Osvitoria, 2021a), (Osvitoria, 2021b)) that online learning is at least as
good as classroom learning. In order to confirm or refute this hypothesis, we conducted a survey of mathematics teachers
regarding their attitudes to the use of ICT in preparation for independent assessment and ways to use these technologies in their
practice. We were also interested in the place and role of ICT in the process of finding the optimal model of preparation for the
external examination in mathematics.

The aim of the article. In this article, we plan to: find out the feasibility of using ICT, as well as the place and role of
technology in preparation for the EIA in mathematics from the standpoint of those who carry out this training (teachers, tutors,
etc.); determine how modern technologies facilitate or hinder the search for optimal methods of preparation for independent
testing in mathematics; outline ways to develop guidelines for the use of ICT in preparation for the EIA in mathematics.

MATERIALS AND METHODS

To achieve these aims we use the theoretical method of analysis of methodological literature on the research question.
We also exploit some empirical methods: our own poll with help of Google form electronic tool, observation of the educational
process in secondary schools and on the special exam preparation courses, as well as analysis of students' achievements. In this
article we also use a set of methods of scientific knowledge: comparative analysis to clarify different views on the problem and
determine areas of research; systematization and generalization in order to make conclusions and formulate recommendations
to preparing for national standardized assessments of academic achievement in mathematics; generalization of the author’s
pedagogical experience and observations.

RESULTS

Itis clear that there is no universal methodology of preparation for the external examination in mathematics, which would
guarantee a high score for each test participant. Indeed, it significantly depends on the student audience and the individual
characteristics of the teacher or tutor who accomplishes it. First of all, we should talk about a set of methods that will allow a
modern mathematics teacher to achieve the desired result, which, in turn, depends on the purpose of preparation for the EIA.
Let's dwell on this issue in more detail.

In our opinion, independent assessment is only a tool for adequate assessment of the level of student achievement, a
kind of "ruler", which is designed only to "measure" and nothing more. It is also obvious to us that EIA in mathematics or any
other subject should not the goal of schooling. The main purpose of schooling is the development of the child, identifying and
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disclosing his abilities, as well as the formation of those life competencies that will allow him in the future to find the place in life,
to be realized as individuals. And independent testing, although is a classic "high-stakes testing" (more on this type of testing see
in (Shkolnyi & Tykhonenko, 2021)), can not in itself become the ultimate goal or the teaching of each discipline, or even a guideline
for creating a methodology for teaching.

Therefore, we believe that the main goal for the teacher in preparation for the external examination in mathematics is
the repetition and systematization of data from the school course of mathematics, rather than formal training students to very
specific classes of test tasks. Of course, it is necessary to adapt graduates to the peculiarities of solving test tasks of various forms
(with alternatives, with a short answer, on matching, with a full explanation), but this goal is secondary and cannot displace or
replace the main one. Methods of adaptation of students to specific test tasks can be found in the monograph (Shkolnyi, 2015),
as well as, for example, in articles (Shkolnyi & Zakhariichenko, 2019), (Shkolnyi & Zakhariichenko, 2020a), (Shkolnyi &
Zakhariichenko, 2020b) and others.

Also important in preparation for the EIA in mathematics is the goal set by the future participant of this test. At first
glance, it is obvious that the student wants to score as many points as possible. However, such approach could have serious
negative consequences in the future. In our opinion, it is more natural for students in preparation for external evaluation try to
get not the maximum, but "their own" score, i.e. a score that will adequately reflect the real level of preparation and allow them
to take "their own" place on the chosen specialty in the university. This goal setting will allow the graduate to avoid significant
psychological problems in preparation for testing, as well as eventually find the specialty and the university that will allow him to
become a realized and happy person (more about this see in the article (Shkolnyi, 2021)).

After agreeing on the goals of preparation for the EIA for the student and the teacher, the natural next step is to choose
the appropriate methodology of systematization and repetition of the school mathematics. As already mentioned, this choice
depends on many factors, but today, after more than 15 years of history, a set of such techniques has already been formed and

reflected in various manuals for preparation for independent evaluation ((Bevz & Bukovska, 2020), (Halperina, 2020), (Kapinosov,
2020), (Nelin, 2016), (Rohanin, 2020), (Zakhariichenko et. al., 2020), Zakhariichenko et. al., 2021)). Each of these books has its
own internal logic, sequence of study of topics, its advantages and disadvantages. The critical analysis of these and other manuals
will certainly be reflected in our subsequent publications.

The next step after choosing the appropriate methodology is the selection of teaching tools, as well as the choice of
convenient for the student and teacher organizational forms of this training. Until 2020, traditionally the most popular tool in
preparation for the external examination in mathematics is a printed textbook, and the most popular organizational forms is the
group or individual lessons in the classroom. Various handouts were used as additional teaching aids, in particular, training
thematic and combined tests containing tasks of various forms. Online training tests were also popular, in particular, tests of EIA
of previous years.

However, due to the pandemic situation and the introduction of quarantine, after 2020 the situation has changed
significantly, as classes in the classroom became impossible. Students and teachers had to, in fact, urgently master the means of
distance communication (Google Meet, Skype, Zoom, etc.) and platforms for distance and blended learning (Google Classroom,
MS Teams, MOODLE, NaUrok, etc.), with help of which, in particular, were carried out and control measures in the form of
computer testing.

The described situation has led to significant changes in the perception of ICT by both students and teachers and tutors.
This is confirmed by the results of the above-mentioned survey of the GIOS educational platform users (GIOS, 2021), among
which 49% of respondents chose as the most optimal way to prepare for EIA in mathematics the way of training with tutor using
printed manuals and online platforms. However, this survey did not delve into the details and features of the use of the latest
technologies by teachers and tutors in preparation for the external examination in mathematics. Therefore, we conducted our
own survey of mathematics teachers regarding their use of ICT in preparing students for independent assessment.

The survey was conducted anonymously and online using Google forms. The list of questions was as follows:

1. Do you prepare students for EIA in mathematics?

2. What format, on your opinion, is the most natural in training for EIA in mathematics?

3. Do you consider it appropriate to use e-learning tools in preparing students for EIA in mathematics?

4. What electronic tools should be used in classes with students in preparation for the external examination in

mathematics?

5. Please share with us the names of electronic resources (or links to them) that you use in your classes in preparation

for the EIA.

6. How useful do you find the use of electronic tools in preparation for the external examination in mathematics?

7. Do the available electronic resources and teaching aids satisfy your needs for organizing the preparation of students

for the EIA in mathematics?

Here are the results of this survey. Among the respondents, more than 80% are directly involved in preparing students
for the external examination in mathematics, the rest are indirectly involved in this process. Two thirds of respondents believe
that the best way to prepare for the EIA today is a combination of classroom classes and online format. At the same time, almost
a third believe that such training should be carried out exclusively in the classroom. Exclusively online format of preparation for
testing is not popular from the standpoint of its effectiveness and efficiency. It can be assumed that the advantage in favor of the
combined approach (classroom format & online classes) is a consequence of forced active development and practical application
of blended learning during the last year. Accordingly, if under such conditions of work and study students will show no lower
results than in the classical forms of work, then most likely, we will see an even higher percentage of supporters of the combined
approach. However, the opposite situation is also possible, when the transition from classroom work to online will not justify its
effectiveness in the eyes of its current supporters.

Note that 98% of respondents consider the use of ICT appropriate in preparation for the EIA in mathematics. The so-
called "leader of using" of the latest technologies are online test platforms (about 80% of respondents). Moreover, this indicator

15



PHYSICAL & MATHEMATICAL EDUCATION issue 4(30), 2021

is approximately the same both among those who consider a more effective combined approach in training, and among those
who believe more effective only classroom learning (see Figure 1 below). That is, online testing is actively used also during working
in the classroom. Also, 45% of supporters of the classroom training format and 54% of those who choose a combined approach,
consider it appropriate to use ICT in preparation for lessons.

It is interesting to note that the percentage of those who use ICT to communicate with students is more than three times
higher among those who use a combined approach than among those who prefer purely classroom work. At the same time, the
percentage of those who do not have the technical ability to use properly ICT opportunities is also three times higher among
those who consider training in the classroom format is more effective. Thus, the commitment to the inclusion of the online format
in the process of preparation for the EIA in mathematics is greatly influenced by the technical support of the teacher, in particular,
in the context of the ability to communicate with the student without live meetings.

Opinion of those who prefer the Opinion of those who prefer the
classroom format of training combined training format

® Yes, as a means of communication M Yes, as a means of communication
= Yas, for control W Yes, for control
= Yes, to prepare for classes W Yes, to prepare for classes
Yes, but there is no technical possibility Yes, but there is no technical possibility

Fig. 1. Is it advisable to use ICT in preparation for the EIA in mathematics?

As Figure 2 below shows, among all the modern technologies used by mathematics teachers in preparation for EIA in
mathematics, online test platforms are in the lead (they are used by almost 80% of respondents). However, the biggest problem
with these platforms is the low level of peer-review and verification of their materials, as the vast majority of tests on these
platforms are written by the teachers themselves. We do not discuss here their professional qualifications, but writing a
qualitative test is not an easy task that requires special training. Therefore, we forced to state that, unfortunately, not all materials
presented on popular Ukrainian online test platforms have a proper quality, and therefore, teachers should use of each such
platform critically and with pedagogical balance.

After test platforms, electronic textbooks and video tutorials (more than 60% of respondents), as well as various
application software (slightly less than 50% of respondents) are also very popular. It is interesting to note that math software in
the classroom is used mainly by those who choose a combined approach or work online (64% of those who chose this item).
Therefore, we can assume that using of this type of software is more convenient in online classes.

Among the specific electronic resources used in the work of survey participants, we note test platforms NaUrok
(www.naurok.ua/student/tests), Osvita.ua (www.osvita.ua), Vseosvita (www.vseosvita.ua), Quizlet (www.quizlet.com) and
Classtime (www.classtime.com), as well as sites with EIA tests of previous years (www.zno.osvita.ua/mathematics/). GeoGebra
(www.geogebra.org), DG (www.dynamicgeometry.com) and GRAN (GRAN1, GRAN 2d and GRAN 3d,
www.ktoi.fi.npu.edu.ua/zavantazhyty/category/1-granl) dominate among the mathematical software. Among the answers there
were also mentions of electronic boards for graphics tablets Idroo (www.idroo.com) and Awwap (www.awwapp.com/home/).

Video tutorials NGNS 61,3%
Electronic manuals IS 62,7%
Online testing platforms I 78,7%
Online calculators I 13,3%
Application software NN 16,7%

Fig. 2. E-tools in preparation for EIA in mathematics.

97% of respondents find the use of electronic tools in preparation for the EIA in mathematics useful, while the remaining
3% found it difficult to answer this question and assess the benefits of such resources. Thus, none of the respondents indicated
that electronic resources can be harmful in preparing for an independent evaluation.

Regarding satisfaction with the availability and quality of electronic resources and teaching aids, the answers were
distributed as follows (Figure 3):
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Do the available electronic resources satisfy your needs in organizing
the preparation for the EIA?

m Satisfies both quantity and

9,3% .
quality

9,3% 28,0%
Satisfies the quality, but
not enough resources
Satisfies quantity, but does
not suit qualit
32,0% q v

21,3%

Fig. 3. Satisfaction with electronic resources.

As we can see, almost 30% of respondents are completely satisfied with the currently available electronic resources to
prepare for the EIA in mathematics. This may indicate both a fairly good state of this area in our country (given the needs of
users) and that the users of e-learning tools (in particular, to organize preparation for testing) have nothing to compare these
tools and do not see possible ways to improve them.

More unexpected is the fact that almost half of the respondents (49%) are satisfied with the quality of available resources.
Given the popularity of online test platforms on the one hand and the uncontrollability of their content on the other, this is
controversial. Of course, we can assume that our respondents either use these platforms to create their own qualitative tests, or
are experienced in choosing the tests with proper quality from those offered. However, the availability of freely available tests
of questionable quality, which teachers can use in their practice, or even students can find in self-study, is of great concern.

Note that there are no categorically dissatisfied with the current state of available electronic resources among survey
participants. This leads to the conclusion that this market is quite full, including quality products, among which everyone can find
something useful and convenient for their activities. At the same time, 72% of respondents are not completely satisfied with the
current state of the electronic resources market, which indicates the need to develop and improve this area.

CONCLUSIONS AND PROSPECTS FOR FURTHER RESEARCH

In our opinion, the most important thing for both the teacher and the student in preparation for the EIA in mathematics
is to ensure the proper quality of systematization of the school mathematics course, rather than formal training for solving of
specific classes of test tasks. It is extremely important for teachers and students to understand the need not to get the maximum
possible score in any way during testing, but to determine their real level of mathematical preparation. This will contribute to the
further successful education of the graduate at the university and his (her) future implementation both as a specialist and as a
person.

Of course, this does not mean that the level of mathematical preparation of a student cannot increase during the training
for the external evaluation. On the contrary, any method of preparation for testing aims to mobilize all possible internal resources
of the graduate to successfully pass this test. However, the main emphasis should be on the development of thinking and
broadening horizons, not on the formal memorization of definitions, statements and typical methods of solving exercises and
problems.

It is desirable that a mathematics teacher has not one defined methodology of systematization and repetition of school
mathematics during preparation for EIA, but a set of methodologies that would allow him to respond flexibly to the peculiarities
of the student audience and meet his (her) own professional aptitudes and preferences. The appropriate use of ICT in this set of
methodologies of preparation for EIA is natural in itself and in the context of the pandemic and quarantine situation of recent
months. In this regard, it is important to properly train teachers to use the latest technologies both during their studies at the
Pedagogical University and in the system of their continuing education.

According to our survey of mathematics teachers who prepare students for independent assessment, the most optimal
ways of such training they consider either special training with a tutor using printed manuals and online platforms, or systematic
proper schooling, which does not require additional training. In both cases, according to the respondents, it is better to conduct
classes either only in the classroom, or to combine classroom classes with online classes. Only distance training, according to
respondents, does not provide the desired result. This opinion of teachers is natural, because they have almost no experience of
online classes in preparation for external evaluation. It would be interesting to conduct a similar poll of the same teachers in a
few years, when the use of distance and blended learning technologies will become commonplace. We are convinced that this
sector of Ukrainian mathematical education has great prospects for development.

It is also natural for most teachers surveyed to think that ICT is best used to prepare for classes and realization of control.
At the same time, the dominance of online test platforms among e-learning tools is due to both accessibility to the general public
and ease of mastering them. In the process of teaching mathematics and in preparation for EIA, the latest technologies are used
much less often, because their use requires fundamentally new teaching methods, which are still under development and
formation. Based on the data of teachers' surveys, we believe that the use of electronic tools in preparation for the external
examination in mathematics is useful, but the quantity or quality of currently available resources does not fully satisfy the majority
of users. Given the popularity and demand for online test platforms, it is important to ensure the proper quality of the tests
offered to all users.
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We emphasize that in order for math teachers to be able to distinguish qualitative electronic tools from mediocre ones,
as well as to select or create appropriate content for online test platforms, it is necessary to carry out their systematic training.
Masters of educational programs in the specialty "Secondary education (mathematics)" in National Dragomanov Pedagogical
University studies specialized courses dedicated to this problem, such as "Computer-oriented systems of teaching mathematics",
"Monitoring of academic achievements in mathematics of pupils and students", "Methods of test tasks creating". These courses
allow students to be at least competent users of the latest teaching aids in mathematics, and in some cases to develop orimprove
these tools.

We are already partially implementing the content of these courses to the entire Ukrainian audience of mathematics
teachers. One of the authors of this article systematically conducts training seminars for mathematics teachers in different
regions of Ukraine, dedicated to the methods of preparation for external examination. However, in our opinion, these efforts are
not enough. A systematic educational program is needed to create publicly available methodological materials on various
methods of preparation for EIA in mathematics, including the use of ICT. This program, in particular, can be implemented through
a network of centers and training platforms such as Osvitoria, Osvita.ua, Vseosvita, NaUrok, GIOS and others, as well as through
a network of in-service teacher training centers, including online platforms such as Prometeus (www.prometheus.org.ua), Edera
(www.ed-era.com), Coursera (www.coursera.org), Khan Academy (www.khanacademy.org), EdX (www.edx.org), etc. In the
future, we plan to develop such training materials and place them on these resources.
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3ATOCYBAHHSA IKT MiA YAC NIATOTOBKW A0 3HO: LWAAXW NOLIYKY ONTUMA/IbHOI MOLENI
O.B. LUKonbHull, KO.B. TuxoHeHKO
HauioHanbHuli nedazoziyHuli yHisepcumem imeri M.T1. paezomaHosa, YKpaiHa

AHOomayis.

PopmyntoeaHHA npobaemu. AKmyasnbHicms 800CKOHAAEHHA MmemoOduku nidcomosku 0o 3HO 3 mamemMamuKu HapPa3i CyMHigie8 He BUK/UKQAE.
Paniwe Hamu 6yn0 ecmaHosneHo, Wo enekmpoHHi 3acobu npu nidcomosyi 0o 3HO 3 Mamemamuku € ManononyAApPHUMU cepeo
abimypieHmis, ane nozumusHi meHoeHyii 8 pozsumky IKT 0aa nideomoeku 0o 3HO 3 MamemamuKu makoxc npucymwi. [lomyxcHoro
momusayieto 00 8UKOPUCMAHHA MexHOoA0Ril ni0 4ac HABYAHHA MAMEMAMUKU CMana HUHIWHA NaHOemidHa cumyayid, Konu
88e0eHHA KAPaHMUuHie i mpueani nepiodu HABYAHHA OHAQUH MOYUHAOMb CAPULUIMAMUCA YYHAMU i 84UMENAMU AK 38U4AUHI
HaeyanbHi cumyauii. 3a yux o6cmasuH s4umesni MamemamuKku sumyweHi sukopucmosysamu IKT, cmeoprosamu i po3pobasmu
Ho8i hopmu opeaHizayii Has4asnbHO20 pouecy, 800CKOHAM08AMU Ma adanmysamu MemoduKu | mexHosnozii Hag4aHHA. Memoto
daHoi cmammi € 8cmaHoBAeHHA doyinbHocmi sukopucmarHsa IKT, ix micys i poni nid yac nidcomosxku do 3HO 3 mamemamuku 3
no3uuii 84yumesnie ma periemumopis, @ MAKOH BU3HAYEHHA, AKUM YUHOM CYy4aCHI MEeXHO02ii CIpUAoMb Yu 308aXa0OMb MOWYKY
0nMuManbHOI MemoOduKuU Nid2omosKu 00 Yb020 8UGY OYiHIOBAHHS.

Mamepianu i memodu. [ns OocAeHeHHA Uineli cmammi MU 30CMOCOBYEMO eMMipuyHi memodu: 87acHe OnuMyBaHHA 30 OO0MOMO20t0
enekmpoHHo20 3acoby (Google forms), cnocmepexceHHsA 3a HABYAAbHUM MPOUECOM Y4Hi8, @ MAKOMC AHAAI3 pe3ysbmamie iXHix
docAazHeHb. Y ocnidneHHi BUKOPUCMAHO KOMI/AEeKC memodie HayKo8020 Mi3HAHHA: NOPiBHANbHUL aHanNi3 818 3’ACY8AHHA Pi3HUX
noenadis Ha npobaemy; cucmemamusayia ma y3a2anbHeHHA 014 hOPMYAO8AHHA BUCHOBKIB i MEMOOUYHUX Nopad; y3a2asnbHEeHHA
aemMopcbKo20 nedazoziyHo2o 00csidy i cnocmepexeHs.

Pe3ynemamu. fK nokaszasno Hawe onumysaHHA s4umesnie Mamemamuku, 08i MpemuHu 3 HUX 88aXarOMb, W0 Halbinbw onmumanbHUM
cnocobom 30ilicHeHHA nideomosku 00 3HO € noedHaHHA ayOUMOPHUX 3aHAMb i OHAalH-gpopmamy. 98% onumaHux 8eaxae
sukopucmaHHaA IKT doyineHum npu nidzomosyi 0o 3HO, npu4yomy nidepom ceped yux mexHosozili € mecmosi oHaaliH-naamgopmu
(HaYpok, osvita.ua, Bceoceima, Quizlet, Classtime). 97% pecrioHOeHmie 86a4aromb 8UKOPUCMAHHA eneKmMpPOoHHUX 3acobie npu
nidzomosyi 0o 3HO 3 MamemMamuKu KOpUucHUM, a 28% nosHicmio 3a0080seHi i KinbKicmio, i AKICMIO HAABHUX eneKMPOHHUX
pecypcis. BoOHo4ac, 72% s4umerie 88axcarome, WO KinbKicmb eneKmpoHHUX 3acobie HABYAHHA €i0 3binbwumu, a ix Akicme cnid
noKpawumu, wjo 2080pUmMs rpo HeobxioHicmb Po38uMKy ma 800CKOHAs1eHHS OaHOI cghepu.

BucHoeKu. YHigepcasnbHoi memoduKu nidzomosku o 3HO 3 MamemMamuKu He iCHYE, OCKifNbKU 80HA CymMmEBO 3anex UMb AK 8i0 yYHIBCoKOI
ayoumopii, mak i 8i0 iHOugidyansHux ocobausocmeli 4umens yu penemumopa, kompuli ii 30ilicHioe. He3anexHe OYiHIOBAHHA €
Auwe iHcmpymeHmom 048 a0eK8amHo20 OYiHIOBAHHA PiBHA HABYAAbHUX OOCA2HEHb Y4HA i He mMmoxce 6ymu Memolo Ha84YaHHs 8
wKoni. Hamomicms 20/108HOK0 MEMOK HABYAHHA € PO38UMOK OUMUHU, pO3Kpumms ii 30i6Hocmell, @ MAKOX< POPMYBAHHA MuX
KomnemeHmHocmel, Aki 00380aame ili 3Halimu ceoe micye 8 x¥ummi, peanizysamuca Ak ocobucmocmi. Tomy npu nidzomosuyi 6o
3HO 3 mamemamuKu 20/108HO0 MemMoOto O 84UMenas MU BB8AXAEMO MOBMOPEHHA | CUCMEMamMU3ayito WKiNbHO20 Kypcy
Mamemamuku, a He hopMaseHe MPeHYB8AHHSA YYHI8 PO38°A3ysamu KOHKpemHi Kaacu mecmosux 3a80aHsb. BukopucmarHs IKT npu
YboMy CripuliMaemMscsa HAMU AK NPUPOOHe OO0NOBHEHHA HABYAIbHO20 NMPOYECY, a He Auwe AK 8UMyweHUl KPOK 8HACMIOOK HABYAHHA
8 yMo8ax KapaHmuHy. Mu 88GIAEMO, W0 BUKOPUCMAHHA eneKmpoHHUX 3acobig npu nidezomosyi 0o 3HO 3 mamemamuKu €
KOPUCHUM, as1e npu YyboMy 8aM(aIUBUM € 3abe3rnevyeHHs HaneHHoi AKocmi mecmis, wo nponoHytomsca 00 3az2anbHo2o docmynny
84UMENAM | YYHAM HA PiIBHOMAHIMHUX OHAAUH naamg@opmax.

Kntouosi cnoea. 3HO i AIMTA 3 mamemamuKu, iHpopmayiliHo-KoMyHiKauiliHi mexHosnozil, eneKkmpoHHi 3acobu HaB84aHHS.
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