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ADVISABILITY AND POSSIBILITY OF USING ICT DURING PREPARATION FOR THE EIA IN MATHEMATICS

ABSTRACT

Formulation of the problem. At present, any researches on the methodology of organizing and conducting external independent assessment
of academic achievements in mathematics of Ukrainian graduates has become extremely relevant. In particular, this is due to the
fact that from 2021 the EIA in mathematics is mandatory in the system of state final attestation. The aim of this work is to
determine the advisability and possibility of using information and communication technologies in preparation for the EIA in
mathematics. To achieve this goal, we organized a statistical survey of students, the results of which can then be used to create
guidelines for professionals in preparation for independent 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 the survey of Ukrainian graduates, most of them choose a combined approach in preparation for the EIA in mathematics,
i.e. use both electronic learning tools and printed textbooks. Most students prefer to prepare for testing with a tutor or on the
special offline courses. Independent preparation is mostly inherent for students of classes and schools of physical and
mathematical profile. More than 80% of respondents have a positive attitude for using of e-learning tools in preparation for the
EIA, and the most popular of them are online test platforms and video tutorials on YouTube. 64% of surveyed students are satisfied
with their own level of preparation for the EIA in mathematics, and among the reasons for dissatisfaction are the lack of
knowledge and skills acquired at school. However, most respondents believe that preparation for the EIA should be completely
provided by the state on a free basis. At the same time, the main way to improve the system of preparation for external
examination students consider the need for funding of teachers and test participants.

Conclusions. Electronic aids in preparation for the external examination in mathematics are still unpopular. The reason for this may be the low
level of technology dissemination in our country. That is why offline courses and tutors are the most typical choice of entrants in
preparation for the EIA. The willingness of students to pay tutors shows the current inability of the state to provide students with
the necessary level of knowledge in general and for the EIA in particular within the school curriculum. Thus, in Ukraine there is a
situation when the "shadow" education system dominates in quality and popularity over the official one. The problem facing the
state is how to regulate the shadow sector of educational services in such way that it does not hinders, but helps and contributes
to ensuring the proper quality of education.

KEY WORDS: EIA and SFA in mathematics, information and communication technologies, e-learning aids.

INTRODUCTION

Formulation of the problem. In modern educational researches, external independent assessment of academic
achievement (EIA) in mathematics is now perhaps the most relevant topic. Indeed, this type of state standardized assessment is
a classic "high stakes testing" (see, for example, (Au, 2011), (Berliner, 2011), (Lingard, 2013)) and performs a dual function in
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Ukraine: it is, in fact, the only a tool for competitive selection for admission to Ukrainian universities, as well as a test of state
final attestation (SFA) for graduates. According to the decision of the Ministry of Education and Science of Ukraine (MES of
Ukraine, 2019) from 2020/2021 academic year EIA test in mathematics is mandatory in the SFA system. This fact further enhances
the already significant public attention to the content and organization of preparation for this type of testing.

It should be noted that the existence of the EIA is now perceived by Ukrainian society ambiguous. In addition to positive
reviews, which still dominate (see (Rating Group Ukraine, 2018)), there are also negative ones. Moreover, it cannot be said that
these negative responses are rare. For instance, very recently a petition for the complete abolition of the EIA on the website of
electronic petitions of the Cabinet of Ministers of Ukraine received more 25 thousand votes (Cabinet of Ministers of Ukraine,
2019). Therefore, it is obvious that the existing system of independent assessment needs a detailed analysis by specialists in order
to further improve and develop it.

Analysis of current research. The history of the introduction and formation of the EIA can be traced by sources (Liashenko,
2008), (Dvoretska, 2015), (Shvets et. Al. 2020) and others. It is now difficult to say what was the main reason for the introduction
of the independent testing system. On the one hand, the level of corruption in admission to Ukrainian universities in the early
20th century was so high that public opinion required decisive action in response from the state (Protasova et. al., 2012). In
addition, the problem of inadequate assessment of students’ achievement and the same corruption during the matriculation
exams has caused concern not only among education officials, but also in a significant number of parents. It is clear that the
introduction of the system of independent assessment of the quality of students’ knowledge was a significant step towards
overcoming both of these problems.

On the other hand, the development of test technologies was actively funded in Ukraine by the J. Soros Institute of Open
Society and the American Council under the USETI program (see (McLaughlin, 2013) and (Liashenko, 2008)). The country’s course
to implement its own educational system in European and the worldwide systems required steps to harmonize the quality
standards of assessment of student’s achievement with world traditions. Therefore, the deployment of the external testing
system took place in stages and with extensive use of world experience. Experts from USA, Finland, Poland, Lithuania, Georgia
and other countries were involved. However, approaches to "high stakes testing", for example, in Finland and the United States
differ significantly. Therefore, it cannot be said that the current system of independent assessment in our country copies the
system of entrance and final examinations of any of these countries. Ukraine has followed a combination of several approaches
to the system of independent testing. Therefore, in particular, in the test of EIA in mathematics there are now tasks with the
choice of one correct answer from several alternatives — multiple choice questions (MCQ), typical of American tests, and open-
ended tasks with full explanation, inherent in testing the leader of educational comparative researches rankings — Finland
(Sahlberg, 2015).

The aim of the article. In this article, we focus on the study of advisability and possibility of using information and
communication technologies (ICT) in preparation for the EIA in mathematics. Namely: on the basis of statistical survey and
analysis of our own experience we are going to disclose the attitude to the applications of modern technologies in the process of
preparation for testing in mathematics of Ukrainian entrants. This will allow us to formulate guidelines for specialists in preparing
for the EIA in mathematics that, which help to ensure a proper quality of this training.

MATERIALS AND METHODS

To achieve this aim 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

We have developed a statistical survey to find out the attitude to the EIA in mathematics and to the methods of
preparation for it. Unfortunately, in the context of the COVID19 pandemic, it has been conducted exclusively online using Google
forms, social networks and messengers (Telegram, Viber, Facebook, Instagram). This, of course, limits in some way the audience
of respondents, but still allows us to draw certain conclusions about existing trends and patterns. The poll has been conducted
mainly among 2021 entrants and current students who passed the external examination in the last few years. A total of 150
people took part in the survey. Among them, the majority (51%) have an average level of training in mathematics (7-9 points), a
high level (10-12 points) have 35% of respondents, and an initial and sufficient (1-6 points) — the remaining 14%. Also, among the
respondents, 45% are students of classes and schools of physic and mathematics or economic profile, the rest are students of
secondary schools or schools with a profile other than mathematical or economic.

Below we provide the complete list of questions and poll results in the form of tables and chart, as well as add comments
to them.

Question 1. How do you prepare for the external examination in mathematics?
Answers % of all respondents
On specialized offline courses in a group, using both printed manuals and online platforms and
electronic manuals 20,16%
With tutor offline, using printed manuals only 13,95%
With tutor online, using both print guides and online platforms and electronic manuals 13,18%
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No special training is required, there are enough math lessons at school 13,95%
With tutor offline, using both printed tutorials and online platforms and electronic manuals 12,40%
Independently, using printed manuals only 5,43%
On specialized offline courses in a group, using printed manuals only 5,43%
With tutor online, using only online platforms and electronic tutorials 5,43%
Independently, using both printed manuals and online platforms and electronic manuals 4,65%
Independently, using only online platform and electronic manuals 3,10%
On specialized online courses in a group, using only online platforms and electronic tutorials 2,33%

As we can see, only online training (in courses, with a tutor or independent) is unpopular among children. However, it
should be noted that only 11% of all respondents use printed textbooks only, and the rest of respondents use online support for
preparation for the EIA. It is also interesting that the weaker the level of basic mathematical training of the student, the more
often he or she uses ICT. Independent preparation for the EIA is inherent for students of classes and schools with physical and
mathematical profile (70% of all students who prepare independently).

The results of the survey show that for students with a high level of mathematical training there is no difference what
way choose to prepare for external examination. On the other hand, middle-level students prefer to work with a tutor or in offline
courses (about 60% of all such respondents), online training is less popular among them (only 20%).

For students of schools and classes of physical and mathematical profile, the method of preparation for the external
examination in mathematics is also almost not significant, only slightly dominate offline training with a tutor (almost 30% of all
such respondents), but partly it is the part of general trend. For students of classes and schools of other profiles, offline courses
(more than 35% of all such respondents), online work with a tutor (28%) and offline work with a tutor (24%) significantly
dominate.

Question 2. What kind of e-learning tools do you prefer when preparing for the external examination
in mathematics?
Answers % of all respondents

| do not use e-learning tools because | do not have the appropriate technical means (computer,

smartphone) and/or Internet access 0,00%
| do not use e-learning tools because | do not feel the need for it, although | have the technical ability

to do so 13,18%
| use electronic versions of printed manuals 44,96%
| use online platforms for testing 65,12%
| watch video tutorials on YouTube or other resources 59,69%
| use websites with reference material on mathematics 38,76%
| use online calculators to solve test problems 31,78%
| use other (non-online) application software that allows me to solve test problems. 13,18%

The most popular electronic means of training among students are online test platforms (www.zno.ua, www.osvita.ua
and the Ukrainian Center of Education Quality Assessment (UCEQA) website www.testportal.gov.ua), as well as lessons on
YouTube (mostly on request on a specific topic). In fact, the only online calculator that students use in preparation for the EIA is
Photomath.

Question 3. How useful are e-learning tools for you in the process of preparation for the external
examination in mathematics?
Answers % of all respondents

E-learning tools are more useful than not, at least they do not interfere with the process of preparation

for the EIA in mathematics 47,29%
These tools are definitely useful, without them | can not imagine preparation for the EIA in

mathematics 35,66%
It is difficult to answer and evaluate the benefits for electronic tools in the process of preparation for

the EIA in mathematics 12,40%
Electronic tools more hinder than help in preparation for the EIA in mathematics 2,33%
These tools clearly harm the process of preparation for the EIA in mathematics 2,33%

More than 80% of respondents have a positive attitude to the use of electronic tools in preparation for the external
examination in mathematics, and less than 5% of respondents negatively perceive such resources. This indicates that ICT is a
convenient tool for preparing for the EIA, and therefore, it makes sense to develop this area, make it more effective and expand
its scope.

Question 4. What is the level of your satisfaction from the process of preparation for the external examination in
mathematics? Rate it on the scale from 0 to 10 (0 - completely dissatisfied, 10 - completely satisfied).
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Satisfaction from the process of training for the EIA in math
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As we can see, 64% of respondents have a high level of satisfaction from the process of preparing for the EIA in
mathematics (score 7 and above). A significant number (41%) of dissatisfied with the results of their own preparation for the EIA
are either training independently or believe that no special training is required. Most of those who are satisfied with the results
of preparation for the EIA (60%) work offline with a tutor or on special courses. The share of online training for dissatisfied with
the preparation for the EIA is 23%, and for satisfied this amount is 19%. This suggests that online training is unpopular with all
groups, but the higher the level of satisfaction, the less people prepare online.

Both print and electronic tools are used by the majority of respondents, but the share of those who choose a combined
approach is greater the higher the level of satisfaction with the state of training. Only electronic tools are used by 7% of
dissatisfied students and 13.5% of satisfied students. The share is small, but increasing. So far, only electronic training tools are
generally unpopular, but satisfied students use them a little more often.

Question 5. Who in Ukraine should organize and implement the preparation of students for the
external examination in mathematics?
Answers % of all respondents

The state, which must fully provide free training for the EIA of all graduates 52,71%
Nobody, it is a personal matter of each individual entrant 31,78%
Private structures and tutors, which must fully ensure the preparation for the EIA of all graduates as

paid service 9,30%

The state, which must fully ensure the preparation for the EIA of all graduates as additional paid service 6,20%

Most of the respondents believe that the preparation for the EIA should be fully provided by the state on a free basis.
Note that formally the training process (both organizational and educational) has already provided by the state, because the
topics and sections of testing are covered by the school curriculum. The fact that the majority chooses additional means of
training indicates problematic moments in the state education system (lack of time, resources, etc.), at least in the context of
preparation for final exams.

Question 6. What are the ways to ensure the proper quality of preparation for the external
examination in mathematics, in your opinion, should be done first?

Answers % of all respondents
There is no need to do anything, because the external examination must be completely canceled and
return to the system of final and entrance exams 8,53%
There is no need to do anything, but it is necessary to abolish the obligation of external examination in
mathematics 34,11%
There is no need to do anything, because the current situation completely satisfies me 13,18%
Teachers' salaries need to be raised 45,74%
Teachers should be obligated to conduct free consultations and classes on preparation for the EIA in
mathematics 26,36%
Teachers should be obligated to conduct consultations and classes on preparation for the EIA in
mathematics with an additional fee 18,60%
It is necessary to stimulate teachers by prizes and thanks for ensuring proper preparation for the
external examination in mathematics 48,06%
It is necessary to stimulate graduates by prizes and thanks for high results at the external
examination in mathematics 48,84%

As we can see, a significant number of respondents feel the need for material encouragement of teachers and students
to improve the proper quality of preparation for the EIA. However, entrants who receive high scores on external examination
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tests have the opportunity to obtain higher education at state expense. The rhetorical question arises: "Isn't this such the reward
that should encourage students to properly prepare for independent assessment?"

CONCLUSIONS

Based on the results of the poll, we can say that electronic tools in preparation for the EIA in mathematics are still
unpopular. One of the reasons for this situation may be the general weak level of technology dissemination in our country. Note
that the survey was conducted mainly in large cities, but even there the situation with the spread of technology is not ideal. In
other regions situations with technologies is much worse. It is also obvious that there is very little diversity among the list of e-
resources used by respondents. This is one of the reasons that they have no significant interest in this method of preparation for
external examination. In fact, the market of electronic support for teaching mathematics in Ukraine is almost empty. The software
that is currently available in this market does not satisfy potential users. That is why offline courses and tutors are now the most
spread choice of entrants in preparation for the EIA in mathematics.

It is also interesting that among possible ways for ensuring the proper quality of preparation for the EIA nobody indicated
the development of information and communication technologies. Most of the proposals were limited to the funding of teachers
and students, and a rather large proportion of respondents believe that nothing needs to be done at all. This means that students
are not aware about training for analogues of the EIA in other countries and do not understand what they can expect from the
system of this preparation.

It is nice that only a small proportion of students support administrative ways for solving of existing problem connected
with preparation for the EIA (to obligate teachers prepare students for the EIA free or with an additional funding). Most students
understand that such methods are outdated and cannot give results in modern conditions. Therefore, there is hope that over
time the situation will improve. The willingness of students to pay for tutors and special courses shows the current inability of
the state in schooling to give children good knowledge in general and prepare them for external evaluation in particular (although
most respondents believe that the state should do it). This suggests that the best teachers do not work at the school now, but
work as a tutor most of the time. The reason for this is obviously the insufficient funding of teachers and low motivation of their
professional growth in the "white" sector of education.

Thus, currently in Ukraine there is a situation when the "shadow" education system dominates in quality and popularity
over the "official". This state of affairs is quite unnatural, and therefore there is an urgent problem that needs to be solved quickly.
Otherwise, the gap between the level of student needs (particularly, in preparation for the EIA) and teachers’ opportunities will
grow due to the low financial and moral interest of teachers in the formal sector, and education itself will go more and more
"into the shadow". Technology not only does not prevent this, but also contributes to it, because for extra money and moral
incentives tutors and course staff create interesting and modern content using ICT, which increases their popularity among
students and allows them to earn even more. Online tutoring, as already mentioned, is not very popular yet, but more and more
students are no longer afraid of this method of training, because it gives them access to the best tutors in the country, regardless
of place of residence.

The problem facing the state is how to regulate the shadow sector of educational services in such way that it does not
hinders, but helps and contributes to ensuring the proper quality of education. Methods of pressure (administrative and economic)
obviously do not work, because they are not popular among students who do not care who gives them the necessary knowledge
and skills in general and prepares for external examination in particular. This problem is now very acute for the MES of Ukraine
and the UCEQA. We believe that it is extremely important to understand the role of standardized assessments and ways of
preparing for them in the system of ensuring the formation of appropriate competencies of Ukrainian students, as well as their
readiness for successful life in society and moral satisfaction with the quality of this life.
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AOUINBHICTb TA MOX/INBICTb BUKOPUCTAHHA IKT NiA YAC NIATOTOBKK A0 3HO 3 MATEMATUKHU
O.B. LlIkonbHuli, K0.B. TuxoHeHKo
HauioHanbHuli nedazozivyHuli yHisepcumem imeri M.T1. ipazomaHosa, YkpaiHa

AHomayis.

®dopmyntosaHHA npobaemu. Hapasi 0ocnidreHHA, WO cmMocyromsca MemoOUKU OpaaHi3ayii i nposedeHHA 308HIWHLO20 HE3A1eHHO20
OUIHIOBAHHA HABYAsIbHUX QOCA2HEHb 3 MAMeMamuKu YKPAiHCbKUX BUMYCKHUKIB, Habyau Had3suvaliHoi akmyansHocmi. Lle
noe’asaHo, 3okpema, 3 mum, wo 3 2021 poky mecm 3HO 3 mamemamuku € 0608°A3K08UM 8 cucmemi OepxasHoi nNidcymkosoi
amecmauii. Memoto 0aHoi pobomu € 8u3Ha4eHHA 00yinbHOCMi U MOXUBOCMI BUKOPUCMAHHSA iHhopmayiliHo-KoMyHIKauiliHUX
mexHonoeili npu nidzomosui do 3HO 3 mamemamuku. [na 00cA2HeHHA Yi€i memu Mu opeaHi3yeanu cmamucmuyHe onumyeaHHA
Y4Hi8, pe3yanbmamu AK0o20 8 ModasnbWomMy MOXyms 6ymu 8UKOPUCMAHI Mpu cmeopeHHi MemoduyHux pekomeHOayili 014 axisyis
3 Ni020MOoBKU 00 HE3a1eHHO20 OYiHIOBAHHS.

Mamepianu i memodu. [ina OocAzHeHHs yineli cmammi mMu 30CMOCOBYEMO eMmipu4Hi memoodu: esacHe OnuUMysaHHA 3a O0MOMO20H0
enekmpoHHo20 3acoby (Google form), cocmepexeHHA 30 HABYA/LHUM MPOUECOM Y4Hi8, @ MAKOXC AHAAI3 Pe3yanbmamis ixHix
docsizHeHb, Y 00Cni0HeHHi BUKOPUCMAHO KOMIIEeKC Memooi8 HayKO8020 Mi3HAHHA: MOPIBHAMAbHUU aHAnNI3 08 3’ACY8AHHA Pi3HUX
noanadie Ha npobaemy; cucmemamusayis ma y3a2anbHeHHA 0717 GOPMYOBAHHSA BUCHOBKIE | Memodu4HUX Mopad; y3a2anbHeHHs
asmopcbKo2o nedazoziyHo2o 0ocgidy i cnocmepexeHs.

Pe3ynemamu. fK NoKa3aan0 onumyeaHHA yKPAiHCbKUX 8UMYCKHUKIB, Binbwicme i3 HUXx obupatoms KombiHosaHul nidxid nid Yac nidzcomosKu 0o
3HO 3 Mamemamuku, mo6mo 8uKOPUCMOBYOMb AK eAeKMPOHHI 3acobu HaBYAHHSA, MaK | OPYKOBaHI NOCIGHUKU. binbwicmb y4Hig
Hadae nepesazy nidzomosyi 00 mecmysaHHA 3 pernemumopom abo Ha ogaaliH Kypcax. CamocmiliHo 20myromecs, 8 OCHOBHOMY,
YYHIi Knacie i wKin ¢izuko-mamemamuyHozo npodinto. MMoHad 80% onumaHux Mo3uMuBHO cmMasaAmMecs 00 BUKOPUCMAHHA
eneKmpoHHUX 3acobie HagyaHHA 8 npouyeci nidecomosku 0o 3HO, npuyomy Halibinbw MONYAAPHUMU 3 HUX € mecmosi oHAalH
naamgopmu ma 8ideoypoku Ha YouTube. 64% onumaHux y4Hie 3a0080s1eHi 81aCHUM pieHem nidzomosku 0o 3HO 3 mamemamuku,
a ceped NpuYuH He800B80/EeHHA HA3UBAKMb HEAOCMAYy 3HAHb, YMiHb | HABUYOK, OMPUMAHUX y WKosi. OOHAK, binbwicme onumaHux
ssaxcaroms, wo nidzomosky 0o 3HO nosuHHa yinkom 3abe3neyysamu Oepxcasa Ha 6e3KowmosHil ocHo8i. [pu YboMy 0OCHOBHUM
wiAAXoM 00 800CKOHAAEHHA cucmemu nidzomosku 0o 3HO y4Hi seaxcaoms HeobxiOHiCmb mamepianbHO20 300X04eHHA syumernie
ma y4acHUKie mecmyg8aHHsA.

BucHoeKu. EnekmpoHHi 3acobu npu nidzomosyi 6o 3HO 3 MamemMamuKu MOKU W0 € MasaononyaapHumu. [puvuHoro ybo2o moxce bymu cnabkuli
pigeHb nowupeHHs mexHonozil y Hawil KpaiHi. Came momy ogaaliH Kypcu ma pernemumopu € Halibinbw pPo3nosctoOHeHUM
subopom abimypieHmie npu nidcomosyi do 3HO. fomogHicMb y4Hi8 naamumu penemumopam i Ha Kypcax MoKA3ye HUHIWHIO
HEeCcrnpoMoXcHiCMb OepHasu 8 POMKAX WKiNbHO20 HABYAHHA 0amu y4YHAM HeobxiOHuli pieeHb 3HAHb 83a2asi ma 0415 cknadaHHA 3HO
30Kkpema. Takum YuHom, 8 YKpaiHi ckaanaca cumyayis, Konu "miHeosa" cucmema oceimu AomiHye 3a AKicmio i nonyaapHicmio Had
ogiyitiHoto. Mpobaemoro, AKa BUHUKAE neped 0epHcasoro, € 8pe2yl08aHHA MiHbOBO20 CEKMOpPY OC8IMHIX Nocaye Mak, wob 8iH He
3a8axcas, a crpuse 3abe3nevyeHHIO HaneXHoi AKocmi oceimu.

Knrouosi cnoea: 3HO i [IMA 3 MamemamuKu, iHghopmayiliHO-KOMyHIKayiliHi mexHos102ii, eneKkmpoHHi 3acobu Ha84aHHS.
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