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ABOUT MODERN THEMATIC PREPARATION FOR
EIA IN MATHEMATICS: TEXT PROBLEMS

External Independent Assessment (EIA) is now the main instrument of assessing the quality of
mathematical preparation for Ukrainian senior school students. Therefore, there is no doubt about the relevance
and the need for research on different aspects of preparation for the EIA in mathematics. One such aspect is the
systematic and thematic repetition of the course of school mathematics. Based on our experience in preparing for
EIA, during this repetition we divide the whole mathematics course into 10 thematic blocks: «Numbers and
expressionsy, «Functions», «Equations and systems of equations», «Inequalities and systems of inequalities»,
«Text problems», «Elements of mathematical analysis», «Geometry on the plane», «Geometry in the space»,
«Coordinates and vectors», «Elements of combinatorics and stochasticsy. This division allows repeated
repetition of the same material throughout the preparation process for the EIA.

During the last 15 years, our author’s team has been constantly working to provide methodological
support for the process of preparation for the EIA in mathematics. The theory and methodology of assessing the
academic achievement of senior school students in Ukraine is presented in the monograph [1]. For the training
and systematization of the school mathematics course, we use the methodological set of books [2] and [3].

The purpose of this report is to give some methodological advice to teachers and tutors regarding the
thematic training of senior school students to EIA in mathematics. We present here author’s solutions of some
basic tasks from the topic «Text problems» with methodological comments for them.

Text problems have always been difficult to learn in school course of mathematics, because they required
not only purely mathematical knowledge and skills, but also the skills of mathematical modeling of processes
and phenomena of reality. Forming students’ competences in this field is one of the most important tasks of the
modern mathematics course in the school. Solving text problems enhances students’ motivation to study
mathematics, and these tasks show how important mathematical methods are in real life.

Task 1. (MCQ type) The cost of the first cake is M UAH, and the second cake cost on 30% less than the
first. Determine the cost of the second cake (in UAH).

A B C D E

0,7m m-30 13m m-+30 0,3m

Solution. To find the percentage of the number, you need to transfer that percentage into fractions and
then multiply that fraction by a given number. Therefore, the discount for the second cake is equal to 0,3m. Then
the price of the second cake with a discount is equal to m —0,3m = 0,7m and the correct answer is A.

Comment. One can solve this problem in another way. Let the price of the first cake be 100%. Then the
price of the second cake will be 100% — 30% = 70% of the first cake price. Further, according to the rule given
above, we have that the price of the second cake is 0,7m.

Different ways of solving show the student that almost any practical task has many alternative ways of
getting the needed result. This contributes to the formation of an adequate outlook of the children and leads to a
constant search for alternative solutions in different situations in their own life. In addition, the rule of finding
the percentage of a number, unlike the method of using proportions, is simple and straightforward, and this rule
works better in situations where the condition contains not a specific number but a parameter.

Task 2. (SA type) During the day, the tourist group made two crossings — flat (9 km long) and
mountainous (5 km long). During the flat transition, the group moved at a constant speed of x km per hour, and
during the mountain, it decreased that speed by 2 km per hour. Find out x, if you know that the total movement
time of the group was 4 hours.

Solution. According to the task condition, the time of flat and mountain transitions are 9 hoursand 5

X X—2
hours respectively. Because the total time for the whole trip was 4 hours, we obtain the equation 9, 5 _,.
X X=2
After solving of this equation, we will have x; = 4,5 and x, = 1. Obviously, the second solution is not satisfy the
task term and the answer is 4,5.

Comment. The solution of this problem illustrates well all the steps of the mathematical modeling
process. First, you need to separate the essential data from the irrelevant ones and make an equation that is a
mathematical model of the practical problem. The condition of the task gives a little hint to the student exactly
how to make this equation, because the variable whose value is to be found is already present in it. Next, you
need to solve the mathematical problem correctly, that is, get the root equations. Finally, at the last stage, the
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student have to determine, which solutions of the mathematical problem will be the solutions of the practical
problem and which do not satisfy its condition. The presence of such tasks enriches children, allows them to
develop their thinking and to form practical skills in the real world.

Text problems tasks have a significant worldview in the learning process. They contribute to the
formation of practical competences and the development of abstract and critical thinking of the children. That is
why the EIA test in mathematics contains tasks on this topic. During preparation for the test, the teacher has an
opportunity to pay attention to such tasks, further emphasizing their importance.

References

1. Shkolnyi Oleksandr V. (2015). Osnovy teoriyi ta metodyky ociniuvannia navchal’nyh dosiahnen z
matematyky uchniv starshoyi shkoly v Ukrayini [The basic of theory and methodology of educational
achievements for senior school students in Ukraine]. Monograph. Kyiv: Dragomanov NPU Publishing.

2. Zakhariichenko Yurii O., Shkolnyi Oleksandr V., Zakhariichenko Liliana I., Shkolna Olena V. (2019).
Povnyi kurs matematyky v testah. Encyklopediya testovyh zavdan’: U 2 ch. Ch. 1: Riznorivnevi zavdannia
[Full course of math in tests. Encyclopedia of test items. In 2 parts. Part 1. Tasks of different levels]. 9-th
edition. Kharkiv: Ranok.

3. Zakhariichenko Yurii O., Shkolnyi Oleksandr V., Zakhariichenko Liliana I., Shkolna Olena V. (2019).
Povnyi kurs matematyky v testah. Encyklopediya testovyh zavdan’: U 2 ch. Ch. 2: Teoretychni vidomosti.
Tematychni ta pidsumkovi testy [Full course of math in tests. Encyclopedia of test items. In 2 parts. Part 2.
Theoretical information. Thematic and final tests]. 3-rd edition. Kharkiv: Ranok.

Anotanis. IlIxoasnuii O.B., 3axapiiiuenko }0.0. IIpo cyyacHy TematuuHy niaroroesky ao 3HO 3
MaTeMaTHKH: TeKCTOBi 3ajaui. B cyvacmux ymosax peaniax axkmyaibHicmb 00CHiONCeHb, RPUCEAUEHUX
memamuuHit niocomosyi 0o 3HO 3 mamemamuku, He UKIUKAE CYMHIBIE. ¥ 00n06i0i MU HABOOUMO PO38 A3AHHSA
OKpemMUux munogux 3a0ay 3micmogozo 010xy «Texcmosi 3a0auiy ma nooaemo MemooOudHi KOMeHmapi 00 yux
po38’azanb. Tpaduyitino came HaseoeHa mema SUKIUKAE 3HAYHI MPYOHOW 8 VUHI8 Ni0 Yac nid2omosKu 00
MeCMy8anHs, MOMY GYUMENI0 O0YLTbHO 36epHYMU HA Hei ocobausy yeazy. Mu 86axicacmo, wo HANeHCHUM YUHOM
0p2aniz08ana MmemamuyHa CUCMeMamu3ayis i NOGMOPEHHS WKIIbHO20 KYPCY MAMeMamuky 00360aUms YUHAM
yeniwno cknacmu 3HO 3 mamemamuku, a guumensim cnpusimu 00CASHEHHIO Yb0o20 YCNIXY.

Kniouogsi cnosa: 3HO 3 mamemamuxu, memamuyHa ni020MOBKA, HAGUAIbHI OOCACHEHHs YUHI6,
memamuyni mecmu, 6a306i 3a0a4i, MeKCmMosi 3a0au.

AnHoranus. llIkonbHblii A.B., 3axapuiiyenko F0.A. O coBpeMeHHO# TeMaTH4YeCKOil MOArOTOBKE K
BHO no maremMaTHKe: TEKCTOBbIE 3aa4U. B cOBpeMEHHbIX YCI0BUAX Peausx aKmyaibHOCMb UCCIe008AHUIL,
NOCBAULCHHBIX memamuyeckoll noocomoske k BHO no mamemamuxke, ne 6vi3viéaenm comuenull. B 0oxnade mol
npuU8oOUM pelleHue OMOeIbHbIX MUNOBbIX 3a0ay codepocamenvHozo 0noka «Texcmosvle 3adauuy u oaem
MemoouyecKue KOMMeHmapuu K smum peutenuam. TpaouyuonHo umMeHHO 3ma mema 8bi3bléaen 3HAYUMeIbHblE
MPYOHOCU Y YH4AWUXCS NPU NOO2OMOBKe K MeCMUPOSAHUI0, NOIMOMY YYUMeNo YelecooOpasHo obpamums Ha
Heé ocoboe eHumanue. Mol cuumaem, UMO OONICHLIM 00OPA3OM  OP2AHU308AHHAS MEMAMUYECKA
cucmemMamu3ayus U NOSMoperue WKOJIbHO20 Kypca MAmemMamuky no380aum yyeHukam ycneuino coams BHO no
Mamemamuxe, a y4umensim cnocoocmeo8ams 00CIMUICEHUIO 1020 ycnexd.

Kniouesvie cnosa: BHO no mamemamuke, memamuieckas MNO020MOGKA, YueOHble OO0CHUNCEHUS
yuawuxcs, bazosvie 3a40a4u, mexcmosvie 3a0adu.

Summary. Shkolnyi O., Zakhariichenko Yu. About modern thematic preparation for EIA in
mathematics: text problems. In present-day realities, the relevance of research on thematic preparation for the
EIA in mathematics is undeniable. In the report, we present the individual typical tasks of the content block
«Text Problems» and provide methodological comments for these solutions. Traditionally, this topic cause
significant difficulties for students in preparing for the test, so it is advisable for the teacher to pay special
attention to it. We believe that a properly organized thematic systematization and repetition of the school course
of mathematics will allow students to successfully complete the math exams, and to help teachers reach this
success.

Keywords: EIA on mathematics, thematic preparation, pupils’ academic achievements, basic tasks, text
problems.
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