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INTRODUCTION OF DIDACTIC GAMES IN THE EDUCATIONAL PROCESS

ABSTRACT

The relevance of the introduction of didactic games into the educational process consists of modern, effective methods of stimulating pupils'
educational and cognitive activity, equipping them with new knowledge, skills, and preparing students for independent life. The use
of didactic games in the study of mathematics in elementary school is one of the methods of activating the cognitive activity of
students during learning. In reality, didactic games are rarely used in mathematics lessons.

The purpose of the article is to substantiate the concept of didactic game and its peculiarities in teaching mathematics.

Research Methods: terminological analysis to interpret key research definitions; generalization of scientific sources for determining directions of
development and application of didactic games in the educational process.

Results. The article substantiates the use of didactic games in mathematics lessons for acquainting pupils with new material, for its consolidation,
for repeating previously acquired ideas and concepts, for a fuller and deeper understanding of their learning, formation of
computational skills, and formation of outlook. It has been shown that the systematic use of games increases the effectiveness of
learning. Lessons of generalization and systematization of knowledge give the greatest opportunities for introduction of game

elements in educational process of mathematics.

The peculiarities of conducting a mathematics lesson in the 7th grade during the study of the theme "Identical transformations of

whole expressions" using didactic game are considered.

The conclusions are drawn that in the process of didactic game, pupils learn to solve problems, to compare and summarize, to make their own
conclusions and to justify them, to prove their own opinion. Use of didactic games at different stages of the lesson is a good and
effective way of activating pupils’ educational and cognitive activity, which has a good effect on improving the level of knowledge in

mathematics, the development of mental activity.

KEY WORDS: didactic game, mathematics, educational process, game activity, teaching method.

INTRODUCTION

Modern education requires new methods and means of organizing training and education. This would contribute to the
formation and development of the student in conjunction with the natural and social environment, the ability to adapt to

changing life circumstances quickly.

Use of didactic games contributes to the purpose of teaching mathematics and the implementation of personality-

oriented learning.
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The relevance of the introduction of didactic games in the educational process lies in modern, effective methods of
stimulating learning and cognitive activity of students, equipping them with new knowledge, skills and abilities, preparing
students for independent life.

The use of didactic games when studying elementary school mathematics is one of the methods of activating the cognitive
activity of students. In reality, didactic games are rarely used in practice in mathematics lessons.

Analysis of recent research and publications. Many works on pedagogy and psychology are devoted to the problem of
using of didactic games in the educational process. Outstanding teachers P. Blonsky, A. Makarenko, V. Sukhomlynsky V. Soroka,
G. Rocinsky, C. Shchatsky and others dealt with this issue. The practical application of didactic games in the educational process
is covered in the works of M. Clarin, V. Kovalenko, O. Mykytyn, M. Perov, L. Sukharev and others [3-6; 12-13].

Psychologists have identified a significant number of pedagogical ideas about the child's play activities in the results of
psychological research. Such psychologists as D. Elkonin, A. Leontiev, and others dealt with the problem of the game.

Famous Soviet teacher and writer, A. Makarenko, made a significant contribution to solving the problem of gaming
activity. He noted that play is important in the life of every child. What a child is in the game, such a child will be at work when
she grows up. Therefore, the education of the future figure takes place first of all in the game [7].

Analyzing the thoughts of the teacher, it can be considered that the game is the key to the organization of training and
education. The game reveals the individual qualities, the abilities of each student best of all.

The outstanding German teacher F. Froebel has studied the influence of games on the education and upbringing of
children. He was the founder of the first kindergartens. Their purpose was to teach and educate children based on the
development of natural abilities. Training in such kindergartens is based on a system of games with a certain didactic material,
which was called "Froebel's Gifts". These were objects of different shape, color, size and mode of action. For example, balls of
different colors, balls of different shapes and colors, and a cube made of 8 cubes, and so on. First of all, such material is
educational material, which is used in our time [11].

There are various approaches to the interpretation of the concept of "didactic game" in the modern scientific literature.
It is characterized by scientists as a means, method and form of learning.

In particular, Y. Babansky considers the didactic game as a valuable method of stimulating interest in learning and as a
means of arousing interest in learning [1].

Positive pedagogical experience of using didactic games in the educational process is reflected in the works of
G. Korobska, T. Ryseva, O. Savchenko, Y. Fedusenko [8]. In these works the didactic aspects of the use of didactic games in general
secondary education institutions have been analyzed.

The author O. Khoma notes that in the educational process the activity of students should be focused on the form of
game situations, game reception, and game exercise. All these forms of activity are aimed at solving program issues, mastering
specific material and make it possible to facilitate the process of obtaining knowledge [2].

The purpose of the article is to substantiate the concept of didactic game and its features during the study of
mathematics.

The objectives of the study are: 1) characteristics of the main definitions of the concept; 2) highlighting the features of
the structural elements of the didactic game; 3) a description of the didactic game at a math.

RESEARCH METHODS

The following methods were used to obtain the results: terminological analysis to interpret key definitions of the study;
generalization of scientific sources for determining the directions of development and application of didactic games in the
educational process.

RESULTS AND DISCUSSION

The game is the subject of many disciplines, namely: ethnography, history, psychology, pedagogy. The game has been
used in education quite a long time about 50 thousand years ago. That's when people began to operate with specific geometric
shapes. About 4 thousand years ago, people have learned to perform basic arithmetic operations. At the same time, the first
games related to mathematics have appeared. For example, the game (XVIII century BC) "Who will be the first to cut a single
square into 12 triangles and four squares that are equal in size?" [4].

Didactic game is focused on the development of children's needs for knowledge, intense interest, the formation of
cognitive skills and abilities.

Didactic games in education and upbringing of children of all age categories are used for activation of cognitive activity,
for repetition, specification, solidification of the received knowledge. Often didactic games with didactic material are the main
means of education and training, through which the teacher teaches the child to perceive the world correctly.

Didactic game as a method of teaching is considered in two cases:

* Didactic game, as an element of the lesson is used at a certain stage of the lesson. For example, it can be used during
the actualization of basic knowledge.

* Lesson-game. The leading role in such a lesson is given to the teacher, who is the organizer of the game. During such
lessons students learn the necessary knowledge, certain skills are formed, and psycho physical cognitive processes such as
perception, imagination, thinking and speaking are developed.

Didactic game as an independent game activity is possible only under the certain conditions. Such conditions are the
availability of didactic tasks for students' perception, their interest in the game, their mastery of rules and game actions, which
depend on the level of game experience. Such prerequisite is using the acquired knowledge about objects and phenomena of the
surrounding world by students.

The didactic game has the following structural elements (fig. 1) [Owmn6Ka! UCTOYHUK CCbINIKM He HAaUAEH.].



®I3BUKO-MATEMATUYHA OCBITA (PMO) BunycK 4(22), yactuHa 2, 2019

AnaaktuyHa rpa
Merta o JAii

3mict e OuiHKa

Cioxker o Pesynbtar

MNpasuna

3acobu

Figure. 1. Structural elements of the didactic game

The purpose of the didactic game is a set that connects the purpose of the teacher and students and consists of
educational and game purposes. During the organization of didactic games at the classroom, the teacher embodies the main
pedagogical goal, namely, educational, developmental and diagnostic.

The content of the didactic game is based on the content of the learning process and is aimed at the student's cognition
of the world around him, on mastering certain methods of educational and cognitive actions according to additional tasks, as well
as on the formation of certain moral values.

The plot (script) of the game is a detailed presentation of the content of the didactic game and a description of the
sequence of player’s actions, the expected results. The plot of the game can be presented in verbal or graphic form (in the form
of a scheme, algorithm).

Rules of the game are the basic positions, which reflect the essence of the game, the ratio of all its components.

Game tools are material and ideal objects used by teachers and pupils during the game.

Game actions are actions of players that cannot be determined and calculated in advance, they are not algorithmic, as
they are not dictated by strict rules, but only by the imagination of pupils in the created game situation. The conditionality of the
game space liberates the players. They are not afraid to inflict any practical damage on themselves and their partners in the
game. This is a structural element of the didactic game.

Assessment shows the pupil his progress in the study of a particular discipline, section or topic.

The result of the game is certain results, specific achievements of game actions at performance of the educational task.

All elements of the didactic game form a single whole, providing the game essence of the educational process. Their
structure is the basis for considering various types of didactic games.

Didactic games in mathematics lessons can be used to acquaint children with new material, to consolidate it, to repeat
previously acquired ideas and concepts, for a fuller and deeper meaningful mastery, the formation of computational, graphical
skills and abilities, the development of basic thinking techniques, broadening an outlook. Systematic use of games increases the
effectiveness of learning. Didactic games are selected according to the program [10].

The games get along well with traditional learning. The inclusion of elements of the game in the lesson makes the learning
process interesting, creates a working mood of children, and facilitates overcoming difficulties in the assimilation of educational
material.

Various game situations, with the help of which one or another mental task is solved, support and stimulate pupils'
interest in mathematics. Lessons of generalization and systematization of knowledge give the greatest opportunities for
introduction of game elements in educational process of mathematics.

Introduction of didactic game in teaching mathematics is a multilevel process that includes conceptual (development of
conceptual apparatus, statement of educational task, choice of game form, time of its holding), operational (types of educational
game, consideration of game goal, production or choice of visualization, determination of a place in the educational process) and
technical (development of instructions that should ensure the correct management of pupils' activities in mathematics lessons
using didactic games) levels of implementation [14].

Researchers identify six main groups of conditions for the effectiveness of teaching didactic games in primary school
mathematics lessons:

1) conditions that ensure the formation of social and cognitive activity as key personal characteristics of the pupil;

2) conditions that ensure the development of pupils' independence: dialogic organization of activities during the game,
the presence of final and intermediate results at different stages of the game, the variability of the choice of tasks and initial
conditions;

3) conditions that ensure the development of the ability to self-realization and self-regulation of pupil s' learning activities
during the game;

4) conditions that ensure the harmonious individuality of the adolescent's personality; appropriate relation of figurative
and logical components of thinking, the level of cognitive needs and possibilities for their realization during the performance of
game tasks; reasonable combination of emotional and rational during learning;

5) conditions that ensure the consistency of the pupils' personal aspirations with the socially useful direction of their
activities;

6) conditions that provide an appropriate combination of pedagogical guidance and independent activity of pupils,
appropriate relation of direct and indirect influences of the teacher and the team on the pupil.

The teacher uses various means of influencing children and plays the appropriate roles in directing the game. Sometimes
he becomes a direct participant of the game, and sometimes directs the game, supports the initiative of children, rejoices in their
victories.

It is thanks to the rules that didactic games open up great opportunities for education of children's ability to live and act
in a team, the ability to subordinate their behavior to certain norms and laws. The need to follow the rules in the conditions of
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collective play encourages each child to correlate actions with the activities of other players, promotes the emergence of common
interests. Therefore, it is an important condition for the formation of social traits of behavior.

Consider some features of mathematics lesson with a didactic game "Journey to the 7 Wonders of Ukraine".

The lesson is held in the seventh grade while studying the topic "ldentical transformations of whole expressions".

Rules of the game: the class is divided into 5 teams-ships depending on the number of pupils. Each team invents its own
name and chooses a captain. The game takes place in 8 stages, which have the names of the most famous wonders of Ukraine:
Kyiv-Pechersk Lavra, National Historical and Architectural Reserve "Kamyanets", State Historical and Architectural Reserve
"Khotyn Fortress", Sofiyivka National Dendrological Park, Sofia Kyivska, Khersones Tavriysky, Khortytsia Island National Reserve.

The results of the stages according to the scheme (Fig. 2) are recorded in the table (Fig. 3).

XotuHceka dopTeys

Komandu

Emanu

Komanpa | KomaHaa | Komanaa | Komanaa | Komanga
1 2 3 4 5

1. | Kueso — NeyepcbKa naspa

3anosigHuK "Kam'aHeup"

3anosigHunK "XOTHHCbKa
$opreus”

HaujoHanbHwit AeHApONOTiHHANIA
napk "Codiiaka"

Codin Kuiscska

XepcoHec TaBpiiceKHit

XepcoHec Taspificukuit

HaljioHansHWi 3an0BigHUK-
ocTpis "XoptMua"

Figure 2. Travel scheme

Figure 3. Table of results

At each stage, children receive certain information about a miracle of Ukraine and tasks in mathematics to solve (Table 1).

"Khotyn Fortress'

encoded words:

ap?® — aq?; 2xm? — 2xn?;
m3 —m; 9a? — 9a*; 81¢3

5a% — 5b%;16x2% — 4;7b% — 7;

63ad? — 7a;

— ¢S5,

Table 1
Gradually card for didactic game
Stage Task Assessment
| stage. Decompose the expression to multipliers: | place — 3p.
Kyiv-Pechersk Lavra a) 3a%-3; Il place — 2p.
b) x3—4x; Il place — 1p.
c) a’®-64
Il stage. Simplify an expression: The team that copes faster with
"Kamyanets" 1.3m+ 5n) + (9m — 7n) — (—2n + 5m); the expression gets 1b.
2. (12ab — b?) — (5ab + b?) + (ab + 2b?); Representatives from the teams
3. (1.9x —3)(3 + 1.9x) + 0.39x2; simultaneously perform tasks at
the board.
4. (a+1)3—-4(a+1)
Il stage. Decompose the expression to multipliers and guess the The team that copes and

guesses faster gets 9 points, the
team that copes with the task
the last one gets only 5 points.

/
ucp—q)wﬁj u / / gnl)(/lllﬁ
c(9-0)(9+0) <
:‘!’I‘t.’é; L{fm p
/ mm-1)(m-+1)
0
IV stage. Solve the equation. 1 place —4p.
"Sofiyivka" 2+ D2 —-1D)(x*+1) =8 + 4x 2 place — 3p.
3 place — 1p.
V stage. Find the value of the expression and simplify it before: 1 place —4p.
"Sofia Kyivska" (ab — 1)(ab + 1)(a?b? + 1)(a*b* + 1), 2 place — 3p.
Ifa=5b=-02 3 place — 1p.
VI stage. Prove that the expression is divisible by 4: 1 place - 5p.
Khersones Tavriysky (n+1)2—-(n—1)? 2 place —4p.
3 place—2p.
VIl stage. Prove the identity: 1place—-5p.
"Khortytsia" c?(c=2)—10c(c —2) +25(c—2) = (c — 2)(c — 5)? 2 place—4 p.
3 place -2 p.

The results are summed up and the number of points is counted at the end of the game-trip. The teacher gives grades.
Such a game is the most effective method of teaching in mathematics lessons. During the game, pupils better master the
system of concepts on the topic, develop skills of independent thinking, and increase the level of educational and collective work.
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The current school course of mathematics has great developing opportunities due to its integrity and logical rigor.
Therefore, the didactic game should be in mathematics lessons.

CONCLUSIONS

The highlighted material allows us to draw the following conclusions.

1. The using of didactic games in the educational process is one of the ways to intensify the cognitive activity of pupils.
Didactic games differ from ordinary ones in that all students are active participants in the game. All structural components of the
didactic game are designed in order to interest even those pupils who are not interested in mathematics.

2. Didactic games have a great educational value. They are closely connected with educational work. Didactic game
enriches the child's life experience, provides the development of perception, thinking, imagination.

3. Inthe process of didactic game pupils learn to solve problems, compare, generalize and systematize, make independent
conclusions and substantiate them, prove their own opinion.

4. The use of didactic games at different stages of the lesson is a modern and effective means of activating the educational
and cognitive activity of pupils. It has a good effect on improving the level of knowledge in mathematics, the development of
mental activity.

References

1. Babansky, Yu. K., Aleksyuk, A. N, Kharkovskaya, V. F (1981). Choice of teaching methods in high school. M .: Pedagogy.

2. Vasko, 0.0 (2017). Activation of educational and cognitive activities of future primary school teachers in the process of
methodological and mathematical training. Physical and Mathematical Education, 2 (12), 37-41.

3. Galatyuk, M. Yu. (2017). Modeling of educational and cognitive activities of high school students in the context of creative
laboratory work. Physical and Mathematical Education, 1 (11), 20-23.

4. Koval, L.V, Skvortsova, S. O (2011). Methods of teaching mathematics: theory and practice: textbook for students. Kharkiv:
PE "PrintLeader".

5. Kulish, 1. M (2002). Application of didactic games in the educational process. New learning technologies: scientific-methodical
collection. K., 174-175.

6. Lysenko, S. A. (2014). Game as a method of activating the educational and cognitive activities of primary school pupils in
mathematics. Pedagogical sciences: theory, history, innovative technologies, 3, 405-412.

7. Makarenko, A. S. (1984). A book for parents. K.: Soviet school.

8. Rysyeva, T. G (2001). Didactic games and possibilities of their application at studying of biology and ecology at school. Izhevsk:
Publishing House "Udm. university".

9. Salan, N. V. (2016). Application of game technologies in mathematics and computer science lessons in primary school.
Physical and Mathematical Education, 4 (10), 108-111.

10. Sukhareva, L. S (2006). Didactic games in mathematics lessons 7-9 grades. Kharkiv: Basis.

11. Froebel, F. (1913). Human upbringing. Pedagogical works: In 2 vols. M., 2.

12. Cherkaska, L. P, Kryukova, M. S (2011). Didactic games as a means of forming pupils' skills in mathematics. Collection of
scientific works of teachers, graduate students, undergraduates and students of the Faculty of Physics and Mathematics.
Poltava: Techservice Company LLC, 124-126.

13. Chosik, L., Mandzyuk, S. (2017). The use of didactic games in order to enhance the educational and cognitive activities of
junior school pupils in mathematics. Scientific Bulletin of the SNU named after Lesya Ukrainka. Series: Pedagogical Sciences,
2 (351), 4044,

14. Shishenko, I. V. (2016). Ensuring the applied orientation of the school course of mathematics in classes with a humanitarian
profile of study. Physical and Mathematical Education, 3 (9), 125-130.

BMPOBAAKEHHA AUAAKTUYHUX IFOP B OCBITHIN MPOLLEC
0.M. YdosuueHKo, A.0. YkaHa, A.O. lOpueHKo, 10.B. XeopocmiHa
CymcobKuli OepxcasHuli nedazoeivHuli yHisepcumem imeHi A.C. MakapeHKa, YKpaiHa

AKmyanbHicmb 8nposadieHHAa QUOAKMUYHUX i20p y 0c8imHili npoyec Nonf2ae y cy4acHux, epeKmusHUX memooax CMUMyAO8aHHA HAB84AbHO-
ni3Ha8as1bHOI AKMUBHOCMI Y4Hi8, 036POEHHSA iX HOBUMU 3HAHHAMU, BMIHHAMU MAa HABUYKAMU, MiG20MOBKU y4Hie 00 camocmiliHo2o
Humms. BukopucmaHHA OUOGKMUYHUX i20p Mpu 8UBYEHHI MAMEMamuKU OCHOBHOI WKOAU € 0OHUM i3 memodie akmusizayii
nisHaeasbHoI disnbHOCMI y4YHi8 Ni0 Yac HABYAHHA. PeanbHO HA NPAKMUUi Masa0 Xmo 8uKopucmosye OUOAKMUYHI i2pu Ha ypoKax
Mamemamuku.

Memotro cmammi € 06rpyHmy8aHHsa noHAMmsa OUOAKMUYHA 2pa ma ii ocobausocmi nid Yac HABYAHHA MAMEMAMUKU.

Memodu 0ocnidxiceHHA: mepmiHono2iyHuUli aHAnMI3 019 MAYMAYEHHA KaYo8ux OeiHiyili 00cnidnceHHs,; y3a2anbHeHHA HayKosux Oxcepen 015
BU3HAYEHHA HAMPAMIE PO38UMKY MA 3ACMOCY8AHHA OUAAKMUYHUX i20p y OC8IMHLOMY MPOYECi.

Pesynemamu. ¥ cmammi ob6rpyHmMosaHo 8UKOpUCMaHHA OUOAKMUYHUX i20p HO yPOKAX MAMeMamuKu 044 03HAUOMAEHHA Y4YHi8 3 HOBUM
mamepianom, 00a (020 3aKpinaeHHs, 017 NOBMOPEHHA PaHiwe Habymux yaeneHb i MOHAMb, 044 MO8HIWO020 i 2aubwoeo ix
06MUCneH020 3aC80EHHSA, POPMYBAHHA 00YUCAIOBANbHUX, 2PAGIYHUX yMiHb MA HOBUYOK, PO38UMKY OCHOBHUX NPpUliomie MUCAEHHS,
po3wupeHHA Kpyzo3opy. [ToKa3aHo, wo cucmemamuyHe S8UKOPUCMAHHA i2op nidsuwiye edpekmusHicme Has4yaHHA. Halibinbwi
MOMAUBOCMI 0117 BMPOBAOHEHHA [2pOBUX esnemeHmis y ocsimHili npoyec mamemamuKku O0arOMb YpPoKU Yy3a2anbHeHHA U
cucmemamu3ay,ii 3HaHe.

Po32aaHYmMo ocobausocmi nposedeHHs YypoKy MamemMamuKu 8 7 KAaci nid 4ac sus4yeHHA memu « TOmoxcHi nepemeopeHHs yinux
8UpPA3ie» 3 BUKOPUCMAHHAM OUOAKMUYHOI 2pu.

3pobrieHi BUCHOBKU, WO 8 npouyeci OUOAKMUYHOI 2pu Y4YHi 84ambCA po38'A3ysamu 3ada4i, MopieHH8aMU, y3deasnbHEaMU ma
cucmemamu3sysamu, pobumu camocmiliHi 8UcHoBKU ma o6rpyHmosysamu ix, 0o800umu 6adcHy OyMKy. BuxkopucmaHHsA
OuOaKMUYHUX [20p HA Pi3HUX emanax ypoKy € Cy4acHUM ma egekmusHUM 3acobom akmuseizayii Hae4yasnbHo-Mi3Ha8an6Hol
aKMuBHoCMI y4Hie, Wj0 20PHO 8MAUBAE HA MIOBUWEHHSA PiBHA 3HAHb 3 MAMeMaMmUuKU, PO38UMKY po3ymo8goi diasnbHocmi.

Knrouosi cnosa: 0udakmuyHa 2pa, MamemMamuka, oceimHili npouyec, i2zposa difnbHICMb, MEMOO HABYAHHS.
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