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The authors present the game learning technologies and depict the "Tangram"
puzzle, which is a geometric constructor and a game at the same time. Some
examples of its application in the training of pre-service teachers are presented.

Keywords: learning, game technologies, tangram, puzzle.

Modern teachers are actively looking for ways to use game learning
technologies. The importance of games in the educational process was pointed out by
J. Komenskyi, M. Montessori, V. Sukhomlynskyi and many other teachers. For
example, Ya. Comensky defined play as "serious mental work, in the process of
which all the child's abilities develop™ [3, p. 96]. V. Sukhomlynsky claimed that “the
game is a spark that lights the fire of curiosity." German psychologist K. Gross
considers play as catharsis, and educator F. Froebel claims that play is a natural
activity” [5, p. 87]. Modern scientists note that “traditional education often has a
cognitive-passive character and does not sufficiently develop critical thinking.
However, the activity approach, thanks to game technologies, contains a motive-goal-
means-result-correction, and as a result, the educational activity becomes much more
effective” [10, p. 173]. In the game, repetition of information, memorization and its
assimilation (even through monotonous activity) has a positive color for the student.
Game technologies make the educational process more interesting, they activate all
mental processes of the child and raise the level of learning to be creative and
investigative. Also, the game creates "situations of success”, which is a very
important condition for effective learning and student motivation. Many scientists
emphasize that the game is a special pedagogical tool for personality development.

Therefore, a modern teacher is always in search of effective means of learning and



171

development of a person in a game form that is natural for him. That is why school
teachers and professors of higher education institutions, with the aim of
implementing active and interactive learning methods, gamification of the
educational process when teaching various disciplines, increasingly use information
and communication technologies [1; 4; 8]. However, despite the attraction of students
to computer games, according to our survey, mechanical puzzles also give them
intellectual satisfaction. For example, "Tangram™ is both an interesting game and a
geometric constructor, consisting of seven tans (geometric figures), obtained by

dividing a square into seven parts.

According to the rules of the game, it is necessary to make different figures
from puzzle pieces so that all puzzle pieces are necessarily used and the pieces do not
overlap each other. At the same time, the figures can be turned over as desired. It is
important that the tangram is not a complicated tool for organizing pedagogical
activities, and its use is useful for children of any age: from toddlers to high school
students. And this is explained by the fact that both hemispheres of the brain are
simultaneously involved in the game (the right hemisphere is responsible for
imagination and the left hemisphere is responsible for logical thinking). A
comparative analysis of tangram with other similar games was made by Ronald Reed,
who claims that for the game "Tangram" the main requirement for a person is logical
thinking and geometric intuition, and for games like "put together a puzzle" only
perseverance and patience are enough [11]. That is why teachers must include
didactic games based on the use of tangrams in the training program of future
mathematics teachers. It is important that it, as a visual guide to geometry, is also
used when studying the area of figures and introducing the concept of equal-sized

figures; as an example of clarity and practical application of area properties,
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etc. [7, p. 97]. Students of the University of Barcelona, future teachers, solve various
exercises in the "Didactics of Mathematics" classes [6]. These exercises include:
1. Build a tangram from all parts: a rectangle; parallelogram; rectangular trapezium;
isosceles trapezium; hexagon with 2 axes of symmetry. Explain what these shapes
have in common and what makes them different? 2. Calculate the area of each
tangram fragment, if the side of the initial square is equal to a = 20 cm. (Below are

some possible solutions to exercise 1).

TRIANGULO
- B ﬂ

As mentioned earlier, the simplicity of the tangram allows using it to teach
children. They collect elementary figures like a house, then begin to perform more

complex tasks and quite often surprise teachers with their combinatorial abilities.
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Educators claim that thanks to this game, children actively develop visual
attention, logical and constructive thinking, memory, imagination, spatial orientation
skills and changing geometric shapes, constructing new ones, following certain
instructions, etc. In our opinion, it is advisable to use interesting stories or fairy tales,
depending on the age and individual characteristics of the child, when getting
acquainted with the tangram, for the sake of more emotional involvement of students
in the work. For example, there is a legend that a long time ago (more than 4,000
thousand years ago) a porcelain tile fell out of one's hands and broke into seven
pieces. The upset master hurriedly tried to compose it, but every time he received
more and more new images. And this activity turned out to be so fascinating that later
the square, made up of seven geometric shapes, was called the Board of Wisdom. Or

tell the children a fairy tale about the princess who was sad in the castle and often
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talked to her reflection in the mirror. But one day it fell and broke into 7 pieces... she
managed to put it back together in different ways ...

Teachers note that the Tangram game is always a search, and is an effective
means of mathematical development of a person [2]. Working with a mathematical
puzzle develops students' independence, raises their research activity to a higher level
from the method of "attempts" to purposeful activity. It contributes to the formation
of an analytical and synthetic perception of an educational task, which increases the
student's general ability to learn, the logical-mathematical component of his
educational achievements, the need for the development of which is indicated by
scientists [9]. Tangram can intrigue a person of any age and can be considered a good
substitute for electronic gadgets. In the puzzle game, there is an insight and a taste of
success, which are very necessary for learning. The student can better realize himself
and his abilities, and the game process also provides him with opportunities and
space for self-realization. Yes, it is interesting, not in our opinion, the design of

shelves made of tangram elements in the rooms, proposed by the students.
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Tangram is a puzzle used by teachers in order to increase the motivation of
learning, the development of students' logical thinking, their spatial ideas, attention,
effort, creativity and self-realization. The accumulated experience of Ukrainian and
foreign teachers proves the importance of using game technologies in the educational
process in general, and tangram puzzles in particular.
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®OPMYBAHHS IHOOPMAIIMHO-IIU®POBOI KOMIIETEHTHOCTI
YUYHIB 3ACOBAMMH AR TA VR TEXHOJIOT'TiIA

Ipuna BEPE3IHA
3100yBa4 TPETHOTO (OCBITHHO-HAYKOBOTO) P1BHA BUIIO1 OCBITH Kadeapu
OCBITOJIOT11 Ta IHHOBAIIIITHOT MME1aroTiKu
XapkiBChKHI HalllOHATBHUHN Tiefaroriuauil yHiBepeuret iMeHi I'. C. CkoBopoau,
3aCTYIMHUK AUPEKTOpa 3 HAaBYAIbHO-BUXOBHOI poOOTH

KOMYHaJIBHOTO 3aKiiany «XapkiBchbkui Jineit Ne 12 XapkiBcbKkoi MICBKOT paam»

Y cmammi pozensanymo npuxnaou 6UKOpUcmauHs yugpoeux 3acmocCyHKI8 i3
OONOBHEHOI0 MA BIPMYAIbHOW PealbHiCmio 0l  IHMEePAKMUBHO20 BUBYEHHS
mamepiany, SupiuleHHs PI3HUX 3A80AHb, CAMOOCEIMU, MBOPUOCMI Ma KOMYHIKAYIL.
Jlogeoeno, wo euxopucmannsi AR i VR-mexwnonociti cnpuse ¢opmysanmio y
3000y6auis oceimu iHhopMayitiHO-yudpoeoi KoMnemeHmHoCcmi.

Knwuoei cnosa: ingopmayitino-yugpposa KomnemeHmuicms, YUu@pposi
3ACMOCYHKU, OONOBHEHA PeanbHicmb, 8ipmyaibHa peaivhicms, AR i VR-mexnonoeii.

The article presents the examples of using the digital applications with
augmented and virtual reality for interactive learning of educational material,
solving various tasks, self-education, creativity and communication. It has been
proven that the use of AR and VR technologies contributes to the formation of
students’ information and digital competence.

Keywords: information and digital competence, digital applications,

augmented reality, virtual reality, AR and VR technologies.

Bumoru cycniuibcTBa 10 BceOiuHOT nMQpoBi3allii HaKJIaaal0Th HOBI1 3aBJIaHHS

Ha Cy4YacHy OCBITY. 3HaHHA Ta yMiHHA y cdepl iHQOopMAaIIiHUX TEXHOJOTIN CTaloTh



