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INNOVATIVE TECHNOLOGY FOR MASTERING MATHEMATICAL CONCEPTS AND MATHEMATICAL TERMS

ABSTRACT

This article presents pedagogical experience in the use of numerical and verbal crossword puzzles in a math-lesson in primary school. They are
one of the many enigmatic tools that find a place in learning, but their effective application requires extensive pedagogical
experience. The technology for the realization of crossword puzzles is very plentiful and the teacher can choose the most suitable
one for his students. The idea of their application is to support the learning process on the one hand by providing students with a
higher level of understanding, more lasting memorization, and application of mathematical knowledge in practice, and on the
other hand diversification and enrichment of teaching methods and tools. For students to acquire skills for applying the acquired
mathematical knowledge in practical situations, it is first necessary to master a stable level of theoretical knowledge - a condition
that depends primarily on the work of the teacher. The success of a teacher is the result of the variety of tools and methods he
applies in his work and the ability to present them to students in a way that will intrigue and provoke them.

The review of the existing textbooks, collections, and books for the math teacher shows that the number of mathematical crossword puzzles
in them is very small and they are only numerical. The analysis of the teaching practice shows that the possibilities of these tools
are underestimated, on the one hand, due to the lack of ready-made crossword puzzles, and on the other hand the
unpreparedness of the trainers to adequately apply the crossword puzzles in a real learning environment. Our goal is to arouse
interest, increase the activity and motivation of students by applying numerical and verbal crossword puzzles in the math lesson.

This pedagogical experience was tested by an experimental study, the results of which show that the proposed and applied numerical and
verbal crossword puzzles in the teaching of EG (experimental group) seventh-graders contribute to improving the results of
mathematics education at the end of 7th grade. Proof of this is not only the experiment conducted within the study but also the
results achieved by the NEE (National External Evaluation) in June 2020 of EG.
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INTRODUCTION

Modern technological society needs intelligent people, who need to impose new requirements on education. The science
of mathematics, and in particular the subject of mathematics, directly influences the development of the student's intellect.
Quality teaching and thorough study of mathematics by students in school help to develop intelligence by improving the ability
to develop abstract thinking, the ability to concentrate, train memory and increase the speed of thinking. Today's digital age of
artificial intelligence development requires trained personnel with a high level of mathematical literacy and intelligence.

Today, education is aimed not only at acquiring theoretical knowledge and skills, but also at acquiring key competencies.
The concept for the formation of the key competencies is aimed at applying specific knowledge in real-life situations.

For students to acquire skills for applying the acquired mathematical knowledge in practical situations, it is necessary to
first master at a stable level the theoretical knowledge - mathematical concepts, their terms, and definitions, mathematical facts,
and statements about them.

The object of the research is the process of teaching mathematics in the junior high school stage of education.

The subject of the research is the use of crossword puzzles, which are applicable in the teaching of mathematics and their
role in the assimilation of mathematical concepts and their terms.

EXHIBITION

It is impossible to say exactly who invented the crossword puzzle, when and on what occasion. Something similar to
today's word games was found during excavations of ancient settlements. In the Roman Corinth, for example, in 1868, a plaque
with a pattern very similar to a crossword puzzle was discovered, dating back to the Ill-IV century. On one of the columns in the
famous Pompeii in 1936 were found 5 vertically and horizontally intersecting words. This creation from 79 AD. strikes with the
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fact that it can be read not only from top to bottom, but also from bottom to top, and also from left to right and from right to
left. This find is rather the first acrostic — a crossword puzzle.

In 1913, the American journalist Arthur Wine published the first crossword puzzle he had created for the New York World
on December 21st, which led to the opening of a completely new page in the newspaper business. Initially, it was called a word-
cross puzzle, but soon the terminology changed to cross-word, and then to the crossword, which means crossword puzzle. Wine
came up with the invention after he was commissioned by the newspaper's editors to invent a new game for readers. The idea
was inspired by the game "Magic Squares”, which was popular in Britain in the second half of the XIX century.

In Bulgaria, the author of the crossword puzzle, published in 1927, is considered to be Iliya Nikolov.

Today, crossword puzzles are used not only as useful entertainment for the mind but also for educational purposes. In
many countries, various competitions are held to solve and create crossword puzzles. Besides, we decided to use them in the
teaching process in mathematics with the students from the junior high school stage. For students to successfully deal with
solving mathematical problems, they must first master mathematical concepts and their terms. Along with the basic and known
ways to properly understand, comprehend and realize each concept, we decided to use some non-traditional means of improving
these activities. Namely, we use crossword puzzles that include terms of basic concepts and statements present in the
mathematics curriculum in the junior high school stage. The aim is to encourage interest through them, to increase the activity
and motivation of students. One of the options for easy memorization and reproduction of mathematical terms and concepts is
the use of verbal crossword puzzles. The process of filling in the crossword puzzles is interesting for the students. The use of
crossword puzzles has its application in the implementation of various types of lessons. Crosswords in a lesson for new knowledge
can be used to update old knowledge, but also contain information that is related to a term of a new concept in the lesson. The
use of crossword puzzles as part of the update has its justification in the view of their direct connection with the formation of an
appropriate psychological climate.

In Bulgaria, the author of the crossword puzzle, published in 1927, is considered to be Iliya Nikolov.

Verbal crossword puzzles are also used at the end of a lesson for new knowledge, in the revision and primary consolidation
of the new concept. Numerical crossword puzzles are a good option for use in exercises and summary lessons. The tasks
presented to the students in the form of numerical crossword puzzles provoke interest, increase their activity and motivation.
The use of crossword puzzles in the lessons for practice and summary in mathematics can also be evaluative.

Crossword puzzles can be used in the lessons for checking and evaluating the acquired knowledge. Presentation of the
test in the form of a crossword puzzle provokes great interest among the students due to the non-standard type of independent
work. Furthermore, it reduces the stress of the test and increases the desire to solve the crossword puzzle to the end.

The use of crossword puzzles can be conditionally divided into several types according to the way they are set:

» crossword puzzles with mathematical terms and concepts (verbal) - to avoid the traditional and boring way to
question students at the beginning of the lesson when updating new terms and concepts and their properties, this can be done
with the help of a crossword puzzle.

» numerical crossword puzzles - through them, the exercise takes place in a non-standard way.

» crossword puzzles with visual shape - these crossword puzzles are set by geometric figures or pictures. They are
interesting even to weaker students.

» fun crossword puzzles - these are crossword puzzles for educational purposes, but they also contain a game element.

» crossword puzzles in reverse order - the crossword puzzle is completed and students are required to ask the correct
questions for the words in the crossword puzzle.

» crossword puzzles with interdisciplinary links - if the crossword puzzle is solved correctly, information about another
subject is obtained.

The inclusion of verbal crossword puzzles in the math lesson allows diversifying the ways of passing through the learned
concepts. Besides, the learning process becomes more interesting and fun, positive emotions are created in students, it is easier
to overcome learning difficulties of the study material and the memorization of the mathematical terminology is activated. The
inclusion of numerical crossword puzzles and crossword puzzles with geometric drawings in the practice lessons helps to more
easily and smoothly consolidate the acquired knowledge.

At a later stage in the application of crossword puzzles in mathematics education, students may be provoked to create
crossword puzzles themselves. When creating a crossword puzzle as homework, students are provoked to turn to additional
literature, trying to formulate an interesting, non-traditional question or to make a crossword puzzle in a non-standard form,
which leads to the development of their creative abilities. Each correctly asked question to the crossword puzzle testifies to the
student's mastery of the study material.

The best crossword puzzles, which are created by students, can find a place on a board in the mathematics classroom or
can be published in the section "From students to students" in an annual scroll.

Compiling crossword puzzles takes a lot of time, so teachers can use a variety of platforms and portals on the Internet,
which support Cyrillic and allow the creation of didactic materials in the form of crossword puzzles applicable in the teaching of
various subjects, in particular mathematics. (LearningApps.org, Armoredpenguin.com, CrosswordCreator).

Numerous studies on the application of electronic resources in education show that students perceive the presented
knowledge 50% faster and more permanently than traditional learning.

The advantage of electronic resources is that they can be applied at different stages of training:
when acquiring new knowledge;
in the formation of mathematical skills;
in improving mathematical skills;
in stimulating individual and group activity;
in controlling the learning outcomes
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Solving crossword puzzles allows you to use all levels of knowledge acquisition: from reproductive activity to the main
goal - creative activity.

CONCLUSION

The inclusion of crossword puzzles in different types of mathematics lessons provokes interest, increases the level of
initiative, increases the cognitive horizons of students, allows them to gain lasting knowledge, provokes a competitive spirit, and
last but not least, the attitude of students towards mathematics changes in a positive direction.
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Nouas

IHHOBALIMHA TEXHOJ1I0r A OBONIOAIHHA MATEMATUYHUMM NOHATTAMMU TA MATEMATUYHUMU TEPMIHAMU
A.K. Kosauesa
LLlymeHcbKuli yHisepcumem im. Enuckona KocmaHumuHa lMpecnascoekoezo, bonzapis

AHomayia. Y daHili cnammi npedcmasneHuli nedazozivHuli doceio 8UKOPUCMAHHA YUCA0BUX i CI08€CHUX KPOCBOPOi6 HA ypoui MamemMamuku 8
cepeoHil wkoni. Kpoceopdu € 00HUM 3 6e37idi eHizmamu4Hux 3acobis, AKi MaomMb micye 8 HaB4YaHHI, ane 011 ix egpekmusHo20
3acmocysaHHA HeobxidHuli 6azamuli nedazoziyHuli doceid. TexHonoeil peanizayii Kpoceopdie Oyxce bazami i 84uMenb cam moxce
subpamu Halibinbw 8dany 015 lio2o y4Hig. I0es 3acmocysaHHsA Kpoceopdis nonszae 8 momy, wjob nidmpumamu npoyec HaA8YaHHS,
3 00H020 60Ky, 3a6e3neyyoqu yuyHAM binbw 8uUCOKul pieeHb PO3yMiHHA, BinbW mpusase 3anam'amosy8aHHs i 3aCMoCy8aHHA
MAamemMamu4HUX 3HAGHb HA NPAKMUYi, @ 3 iHWo20 BOKYy — 00380/A€ 3HAYHO YPiZHOMAHIMHUMU mMemodu, 3acobu i mexHosnoeil
Has4aHHA. LLjob wKonapi 3yminu Habymu HABUYOK 30CMOCYBAHHA OMPUMAHUX MOMEMAMUYHUX 3HOHb 8 MPAKMUYHUX cumyayisx,
HeobxiOHO croYamky 080a100imu cmabinbHUM piBHEM MeopemuYHUX 3HOHb — YMOBOIO, AKA 3a7exums, nepw 3a ece, 8io pobomu
syumess. Ycnix equmens — ye pesysabmam pizHoMaHimHocmi iHcmpymeHmie i memodis, AKi 8iH 3acmocosye 8 cgoili pobomi, a
makox lioeo 30amHocmi npedcmasumu 3HAHHA YY4HAM MAKUM YUHOM, wob 3aiHmpueysamu i crnposokysamu ix 30amHicms
camocmiliHo20 MUCAEHHA.

0251a0 icHyrouux nidpy4HuKie, 36ipHuUKie i KHU2 018 84umesiie MaOMeMAMUKU MOKA3YE, WO KibKiCmb mamemamu4HUX Kpocgopoie 8 HUx Oyxe
mMasna i BOHU 8 OCHOBHOMY YUC/08i. AHAAI3 NPAKMUKU HABYAHHSA MOKA3YE, WO MOXAUBOCMI YuX iIHCMpyMeHmie HedoOoyiHIooMbCS,
3 00H020 60Ky, Yepe3 8idcymHicmb 2omosux Kpoceopdis, a 3 iHWo20 — Yepe3 3amanuli oceio s4umernie 8misno suKopucmosysamu
Kpoceopou 8 pamMKax peanbHUX yMo8 HaB4YAQHHA Mamemamuku. Hawa mema — ukaukamu iHmepec, nidsuuwumu aKkmueHicms i
mMomueauito y4YHis, 8UPIWYIOYU YUCA0BI | C108€CHi KPOCBOPOU HA ypoui MamemMamuku.

Lleli nedazoziyHuli doceid bys anpobosaHuli ekcriepumeHmManbHUM O0CAIOHCEHHAM, Pe3ysabmamu AKO20 MOKA3yomeb, U0 3anpornoHos8aHi |
30CMOCOBAHI 4uC08i | C108eCHi KPOCBOPOU 8 HABYAHHI eKCepuMeHmMasnbHOI 2pynu CemUuKAAcHUKI8 Crpusioms MoAinweHHo
pe3ynbmamie HABYAHHA MAMEMAMUKU 8 KiHYi 7-20 Kaacy. [JOKa30M yb020 € pe3ynbmamu He MinbKu nposedeHUx 8 pamKax
docnidxiceHHs mecmis, asne i OMpUMaHi pe3yabmamu 8 paMKax nposedeHHA «HayioHanbHO20 308HIWHbL020 OYiHOBAHHA» 8 YepP8HI
2020 poky.

Knto4oei cnoea: Kpocsopou, MamemMamuyHi MOHAMMA, MameMamuyHi mepmiHu, Mamemamu4Ha ocgima.
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