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Abstract

Bearing in mind that one of the key challenges in the school system is the development
of mental abilities, in this paper, we discuss the possibilities of the influence of didactic
games on the development of concepts about geometric forms, the abilities of analytical
and synthetic thinking and the abilities to draw a conclusion. The aim of this research was
to examine the possibility of encouraging the development of the thinking skills of first
grade pupils of the primary school, using a system of didactic games. Research design
involved the implementation of a parallel-group experiment on the sample of 163 primary
school pupils (6.5 to 7.5 years old). The following instruments were applied: The
Kamenov’s instrument for testing the level of development of concepts on geometric
shapes, Raven's progressive colour matrices and Kohs Block Design Test. The results of
the research showed that the system of didactic games significantly influenced the
development of concepts about geometric shapes, the development of the ability to
conclude, but not the ability of the analytical and synthetic thinking of pupils.

Key words: mental abilities, teaching, system of didactic games, pupil, the
ability to draw a conclusion, analytical and synthetic thinking.

CABPEMEHMU U3A30BHU Y OBPA3OBHUM
AKTUBHOCTHUMA: OCHOBHE KAPAKTEPUCTUKE
N EOUKACHOCT IUJAKTUYKUX UT'APA

AnCTpakT

Nmajyhu y Buny 1a je jesaH ol KIby4HHUX H3a30Ba Y LIKOJICKOM CHCTEMY pa3BHjame
MHCAOHHX CIIOCOOHOCTH, Y pajy ce pa3Mmarpajy MOTyhHOCTH yTHIaja IMIAKTHUKHX
urapa Ha pa3Boj TOjMOBa O TEOMETPH]CKUM OOJHUINMA, CIHOCOOHOCTH aHAJIUTHYKO-
CHHTETHUYKOT MHUIIUBEHa M CIIOCOOHOCTH 3aKJbyUHBamba KOJ| YIeHHKA Milaljer IKoJICKor
y3pacta. Llub oBOr HCTpaknBama OWIO je HCIUTHBambe MOryhHOCTH MOACTHIIamA
pa3Boja CHOCOOHOCTH MHIIUBbEHa YYEHHKA IIPBOT pa3pe/ia OCHOBHE ILIKOJIE MPHUMEHOM
CHCTeM-TUIAKTHIKNX Urapa. J{u3ajH UcTpaknBama YKIbYIHBAO je CrpoBoleme eKcrie-
pYIMEHTa ca MapajelHiM Tpylama Ha y30pKy o 163 ydeHuKa OCHOBHHUX ImKoia (6,5—
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7,5 romunHa). IIpumemenn cy cienehn mHCTpyMeHTH: KaMeHOBJbEB HMHCTpYMEHT 3a
HCIHTHBAmkE HIUBOA Pa3Boja IIOjMOBA O TEOMETPHjCKUM obOnmnmma, PaBeHoBe mporpe-
cuBHE MaTpule y 60ju 1 KocoB Tect cactaBbama KOIKH. Pe3ynTati ucTpaxuBama Io-
KasaJii Cy Ja je CUCTeM AWIAKTHUYKHMX Urapa 3Ha4ajHO YTHIA0 Ha pa3Boj IOjMOBA O T'e0-
METPHjCKAM OOJIMIMA, pa3Boj CIIOCOOHOCTH 3aKJbYUHBarha, il HE M Ha CIIOCOOHOCT
AQHATMTHIKO-CHHTETHYKOT MHIIIJbEha YUCHHUKA.

KibyuHe peun: MHCAOHE CIIOCOOHOCTH, HACTaBa, CHCTEM JAUJAKTHYKUX Urapa,
YUYEHHIIH, CIIOCOOHOCT 3aKJby4NBaba, aHATUTHIKO-CHHTETHYKO
MHUILIBCELE.

INTRODUCTION

Examining the possibilities of influencing the development of the
thinking ability is the subject of numerous pedagogical and psychological
researches. It has been found that these opportunities are great, especially if
the way in which the development of these abilities influences is adjusted to
children’s needs and interests that change with the age and types of activities
that attract children (Thomas, Warren & de Vries, 2011; Cutter-Mackenzie,
Edwards, Moore & Boyd, 2014; Mari¢i¢, Spijunovi¢ & Lazié, 2015).

One of the favorite activities of children, especially at a younger
school age, is certainly a game (Wood, 2010; Pribisev-Beleslin, 2013). The
features of a game are particularly attractive to children: their spontaneity,
motivation, an intellectual effort to stimulate self-discipline that characterizes
children's behavior in the game (Johnson & Patte, 2013). A game is essential
for the education of young children, and it should not be separated from
learning. Many authors consider it necessary to implement the game into
official curricula and train teachers to use the game as a powerful tool for
learning (Pramling, Samuelsson & Pramling, 2013; Pramling & Pramling,
2013).

According to Piaget, the same factors determining intellectual
development determine the development of the game. Thus, the game is a
phenomenon that follows the development of intellectual functions and
reflects the main characteristics of individual stages (Lillard, 2014).

"By making the distinction between child imitation and child play,
Piaget interprets the whole development of the child through two
complementary processes: the process of accommodation and the
assimilation process, which is in its pure form" (Ebbeck &
Waniganayake, 2010, p.8).

While Piaget considers three types of games that correspond to
different phases of mental development, Vygotski is focused on only one
kind, a symbolic game. Also, unlike Piaget, Vygotsky (1978) believed that
the symbolic game played a decisive role in the development and that it is the
activity in which children first realize that the actions can be separated from
reality (Lillard & Voollei, 2014; Skoljnika & Bloom, 2006; Taylor, 2013;
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Lillard, 2014). In this way, the game contributes to the development of higher
mental functions and promotes intentional behaviour. This becomes possible
because of the relationship between the game and the rules that must be
followed (Bodrova & Leong, 2015; Petrovi¢- So¢o, 2014). For these reasons,
contemporary researchers believe that the game is significant for children's
intellectual development and they believe that the symbolic gesture that
occurs in the game is a precursor to abstract thinking (Petrovi¢-Soco, 2014).

Research into the phenomenon of the game indicates its importance
in terms of encouraging intrinsic motivation of a child, directing its
attention and behaviour (Platz & Arellano, 2011; Wood, 2013; Cutter-
Mackenzie et al., 2014). In doing so, the game processes lead to the creation
of new mental structures, through solving problem situations and improving
mental abilities.

The relation between a game and cognitive development has been
the subject of many researches. For example, there are studies linking
children's game with mathematical education (Yawkey, 1981), language
learning (Pellergini, 2011), cognitive functions (Saltz, Dixon & Johnson,
1977) with the ability to represent (Pederson, Rook-Green & Elder, 1981),
problem solving (Smith & Dutton, 1979), and the like. Numerous studies
have explored the development of certain knowledge and skills through
children's game. The longitudinal study of Bergen and Mauer (Bergen &
Mauer, 2000) showed that children who played with materials for learning
to read in pre-school age later in school spontaneously read and had a better
ability to verbalize. Using similar strategies, Cook (2000) enriched the
child's game with numerous symbols, and found that the rich environment
also develops mathematical concepts. In addition, it has been shown that the
success of these children is more significant in upper grades of primary
school in the field of mathematical knowledge (Wolfang, Stannard & Jones,
2001). Other authors examined the influence of the game on the development
of creativity, thinking and conservation ability (Bateson & Martin, 2013;
Howard-Jones, Taylor & Sutto, 2002; Kellock, 2015). The above research
suggests that a game is not just one aspect of life that brings joy, fun and
meaning. It is the foundation for learning and developing children throughout
their lives (Konklin, 2014; Mishra, Koehler & Henriksen, 2011; Henriksen,
Keenan, Richardson & Mishra, 2015).

Researches by contemporary authors confirm that learning through a
game at a younger age is an effective way of acquiring knowledge and
transferring it to new situations (Kamenov, 2010). A special role is played by
a didactic game, which is often associated with the development of thinking
skills and the ability to improvise - which lead to "mental flexibility"
(Koehler, Mishra, Bouck, DeSchryver, Kereluik, Shin & Wolf, 2011; Kray &
Ferdinand, 2013).

The system of didactic games represents the games selected,
processed and structured in a particular system while the order of their
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application depend on the intellectual and affective needs, the education
during which the pupil acquired his cognitive style. These games have the
function of enabling pupils to gain experience, on the basis of which
internalization of logical systems of classification, serialization,
transformation of order and probability should occur. Under internalization,
in this case, we mean the ability of pupils to use internal criteria that provide
thinking systems, as opposed to external manipulation of things.

"The concepts that a child forms in a didactic game allow him to
organize and systematize the sensory experience, help him to
conclude a systematic, and sensual experience to think in pictures,
which reflects on the autonomy and originality of the solutions to
which they come™ (Kamenov, 2010, p.42).

In this paper, we want to check the assumption that games can be
used to develop thinking operations: analysis, synthesis, comparison,
differentiation, identification, abstraction and generalization, as well as forms
of induction, deduction, and conclusion by similarity. In support of the
application of the game with pupils at the beginning of schooling, there is
also the fact that the general characteristic of the child's mind at the age of
seven indicates the possibility that the child establishes relationships and
determines the relations between phenomena and objects. Starting from the
age of 7, children can explain analytical and synthetic ways of procedures, to
decompose some phenomenon, and to combine elementary, simple properties
into a wider entirety. At this age, the children have made two essential
development achievements. First of all, they are able to form object
categories, to distinguish one characteristic common to all objects, and to
consistently implement it as a classification category. Another achievement is
the ability to form, at least the minimal, concept of the system. At that age,
children are able to understand the logical relationships of subordinate and
superiors, at least on two levels of generality, and to perform appropriate
logical operations (Ivi¢, Pesi¢ & Anti¢, 2001).

Starting from the characteristics of the thinking of children of the
first grade, we consider a justified research aimed at determining whether
and to what extent the pupils of the first grade can use the system of
didactic games to influence the development of their mental abilities: the
development of concepts of geometric forms, the ability of analytical and
synthetic thinking and the ability to conclude.

METHODS

The aim of the research is to determine how and to what extent the
system of didactic games influences the development of students' thinking
skills: developing concepts about geometric shapes, the ability of analytical
and synthetic thinking and the ability to conclude.
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Obijectives:

1. To determine if it is possible to use the system of didactic games
in order to influence the development of pupils’ thinking operations:
recognition, naming, abstraction, formation and definition.

2. To examine whether and to what extent the system of didactic
games influences the ability of the analytical and synthetic thinking of pupils.

3. To determine the influence of the didactic games system on the
first grade pupils’ ability to conclude.

Hypothesis:

1.1t is assumed that the use of a system of didactic games can
influence the development of thinking operations: recognition, naming,
abstraction, formation and definition.

2. It is expected that the system of didactic games can influence the
development of the analytical and synthetic thinking of pupils.

3. It is expected that the use of a didactic games system may affect
the first-grade pupils’ ability to conclude.

Respondents. During the research, pupils of the first grade of primary
school, aged 6.5-7.5 years, were examined. 163 pupils were examined - 4
classes in primary school "17. October" and 2 classes in primary school
"Rada Miljkovic" in Jagodina, Serbia. The sample was purposive. The
sample display is given in Table 1.

Table 1 Experimental and Control groups
according to the school they attend

Respondent groups School that pupils attend Total
P.S. 17.oktobar P.S. Rada Miljkovié¢
Experimental 54 28 82
Control 53 28 81
Total 107 56 163

We have chosen the first grade pupils because the main changes in
the child's mind appear when staring the primary school and when a
child’s opinion meets the structured school system and different way of
thinking from the one he or she had used to. This, as Piaget says, decisive
turning point in mental development, is reflected in the reporting of specific
operations, complex mental operations such as the addition, subtraction,
serialization, conservation, classification, etc., which allow the child to do
"in the head" what could have been done only by direct manipulation of
objects. Although these operations are reversible, they are still related to
individual experience.
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Measuring instruments. The following instruments were used in the
research: The instrument for testing the level of development of concepts on
geometric shapes® (ball, cube, cylinder, circle, ellipse, triangle, square and
rectangle) at 5 levels: 1% level- Identification of geometric shapes; 2™ level-
Naming; 3" level-Abstraction; 4™ level-Forming Level; 5" level-Defining;
Raven's progressive colour matrix test; Kohs Block Design Test.

Test procedure. The survey was carried out during the school year
2016/17 in the period October 2016 - June 2017. During the experiment
with parallel groups, initial measurements were made based on which
groups of pupils were equalized with the calculation of the arithmetic mean
(average measurements) and standard deviations (variation of E-SD = 3.61;
K-SD = 3.30) for each group of subjects.

Experimental group introduced experimental program-system of
didactic games for the development of thinking skills, which was specially
made for the purpose of this research. The realization of the curriculum in
the experimental group through the didactic games system lasted 6 months.
Teachers applied a system of didactic games 3 to 4 times a week, in lessons
of all subjects with the aim of processing, revising and reviewing of
teaching materials. In the control group, the curriculum was implemented
according to the regular activity plan. The pupil retest was completed six
months after the experimental program was conducted, with the same
instruments as in the initial test.

Experimental program. The system of didactic games contained
the following groups of games: Games containing inductive activities,
Operations of geometric shapes, Games containing generalization and
classification, Games containing comprehension and formation of terms and
Games and activities involving reasoning. The general procedure contained
in certain games includes the following: the adoption of the rules of the game
that focus on the perceptions of forms, their classification by essential marks
and the formation of appropriate terms, carrying out a series of actions which
in materialized and extruded forms contain in themselves the support for
thought operations which lead to a prominent goal, along with appropriate
methods of analysis and synthesis induction and deduction (comparisons are
made, similarities and differences are distinguished, relevant is separated
from irrelevant, the form as a general marking is distinguished and
classification of the model according to it, the practice of these operations
until they become fully accurate and quickly realized, which is a sign that the
didactic requirement has been met, all this accompanied by a group

! The instrument for testing the level of development of concepts on geometric shapes
(series of objective objects of type) was taken from E. Kamenov (1974), who used
this instrument in researching the influence of the game on the development of
intelligence. More in Kamenov, E. (1989): Intelektualno vaspitanje kroz igru. Beograd:
Zavod za udzbenike i nastavna sredstva.



97

autocorrelation of the pupils, in relation to which the verbalization of the
appropriate procedures, or criteria by which they were derived, is carried out
(Sutherland & Friedman, 2013).

RESULTS

The first task of our research was aimed at examining the level of
development of concepts about geometric shapes in pupils. Initial research
and the significance calculated by the Mann-Whitney test r= 0. 828> 0.05
indicates that there is no statistically significant difference between the results
of the pupils of experimental and control groups, that is, the groups of pupils
are equal in relation to the knowledge of geometric shapes. In the final test,
the results obtained are shown in Table 2.

Table 2 Results of pupils in initial and final research

Geom. Recognition Naming Abstraction ~ Formation Defining

Shapes 1(%) F(%) 1(%) F(%) 1(%) F%) 1(%) F(%) 1(%) F(%)
Ball 988 994 847 982 926 994 982 100 785 92,0
Cube 982 994 785 939 380 706 546 693 546 73,0

Cylinder 982 988 644 810 963 988 865 908 472 62,6
Circle 100,0 100,0 933 969 595 761 687 742 472 62,6
Ellipse 97,5 975 319 503 902 933 681 761 491 595
Triangle 988 994 816 883 908 926 675 736 564 650
Square 100 100 60,1 699 871 908 681 779 521 644
Rectangle 100 980 755 810 761 847 681 718 515 564

Based on the obtained Kolmogorov-Smirnov Normality Test (Table
3), which we have applied, we note that the significance is less than 0.05,
which means that the data do not have a normal distribution and that the
statistical significance of the difference between the results of pupils E and
C groups at the initial test should be determined using non-parametric
Mann-Whitney test. The significance calculated by the Mann-Whitney test r
= 0. 000 <0.05 (Table 4) indicates that there is a statistically significant
difference between the results of the pupils of the experimental and control
groups achieved in the examination of the level of development of the
concepts of geometric forms.

Table 3 Normality test according to groups (final testing)

Kolmogorov-Smirnov
Group Statistic df Sig.
Experimental 0,161 82 0,000
Control 0,127 81 0,002
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Table 4 Mann-Whitney: Final testing

Number of accurate answers to the
knowledge test of geometric shapes
Mann-Whitney U 1885,50
Asymp. Sig. (2-tailed) 0,000

As the results show in the final stage, the similarity between the
groups has disappeared. While E group has achieved high results in every
respect, in the C group they move around the central ones. The difference
between the groups became very significant, which was interpreted primarily
by the influence of different methods of educational work.

Table 5 Examination of the level of development of concepts on geometric
shapes (Final testing - average number of correct responses by groups -
experimental and control)

Respondent’s group Statistic
Mean 34,96

Experimental Std. _ngiation 4,65
Minimum 19,00

Maximum 40,00

Mean 31,57

Control Std. _ngiation 5,00
Minimum 21,00

Maximum 40,00

The second task of our research was to look at the answer to the
guestion of whether and to what extent the system of didactic games could
influence the ability of the first grade pupils to conclude. We this purpose,
we tested the pupils with the test - Raven's Progressive Colour Matrices.
The coloured matrices, Series A, Ab, B (J.C. Raven, 1965), are arranged so
that mental development takes them to the stage when the ability to reason
with analogy has been sufficiently built and that such a way of thinking is
adopted as a consistent method for concluding. Three series of twelve
problems that make colour matrices are arranged to determine the main
cognitive processes for which children under 11 are normally capable. In
each series of assignments, the pupils were supposed to engage in the
conclusion by analogy, primarily on the basis of comparison. For these
reasons, a T-test was performed, which values df = 161 and p = 0.240
indicate that in the initial test pupils are equal in terms of achievements on
the Progressive colour matrix test.

In contrast to the achievements on the initial test, where the
experimental and control groups were consistent with the achievements, in
the final test the significance calculated by Kolmogorov-Smirnov test and
the Mann-Whitney test r = 0, 026 <0.05 (Table 6) point out that there is a
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statistically significant difference between the results of the pupils of the
experimental and control groups achieved on the Progressive Colour
Matrix Test.

Table 6 Mann-Whitney: Ranks (Progressive Colour Matrices-final testing)

Group N Mean Rank Sum of Ranks
Experimental 82 90,15 7392,00
Control 81 73,75 5974,00
Total 163

The number of accurate responses
to the Progressive colour matrix test
Mann-Whitney U 2653,500
Asymp. Sig. (2-tailed) 0,026

In order to examine whether the experimental system of didactic
games can influence the development of the analytical-synthetic thinking of
pupils of the first grade, we used the Kohs Block Design Test (1923).

In the initial testing, we obtained the results (df = 161, p = 0.324)
which show that the control and experimental groups are equal in the
achievements of this test. Further analysis of the results of the final testing,
Kolmogorov-Smirnov test and T-test (t = 0.626, df = 161, p = 0.532) show
that the pupils of the experimental and control groups were equalled, that is,
there was no statistically significant difference in achievements, although the
didactic games system was used in the experimental group (displayed in
Tables 7 and 8).

Table 7 The normality test according to groups
(Kohs Block Design Test-Final Testing)

Kolmogorov-Smirnov

Group Statistic Df Sig.
Experimental 0,066 82 0,200
Control 0,081 81 0,200

Table 8 t-test (Kohs Block Design Test-Final Testing)

t-test for Equality of Means

T Df Sig. (2-tailed)
0,626 161 0,532
DISCUSSION

In order to investigate the development of pupils’ thinking operations:
recognition, naming, abstraction, forming and defining geometric shapes
using a system of didactic games, we started the research by identifying the
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objects as the initial phase in developing concepts of geometric shapes,
relying on Galjperin's method in which thoughts are built through several
characteristic stages, among which the material execution of the action is the
first step in the construction of thought operations. During the naming of
geometric shapes, as in the second phase, the pupils achieved the best results
in the initial test with respect to the circle and the weakest in case of the
ellipse.

The operation of abstraction implies that pupils, in the process of
acquiring knowledge and forming concepts, thoroughly reject and remove
irreplaceable, less significant properties, while retaining the essential
properties of an object or phenomenon. In the initial testing, the pupils
mostly recognized among the offered items, those that were in the form of a
cylinder. The weakest result, the least accurate answers, was achieved when
the object of the cube was abstracted. In the final test, pupils were most
successful in abstracting the shape of the ball. The weakest results, as well
as in initial research, have been achieved in the form of a cube, but the
pupils have made the most progress when it comes to this form in relation
to the initial test.

In order to confirm the pupils' ability to successfully abstract
geometric shapes, one of the best ways is to check their ability to form
these shapes. In order to form geometric shapes, pupils must have an
internalized image, their significant properties and characteristics (Abbas,
2006). In order to examine the pupils' ability to form geometric shapes, the
research asked from pupils to form a ball, a cube, a cylinder and other
forms with the help of plasticine clay. The pupils initially named a
geometric shape, and then they "made" it out of plasticine clay. In defining
geometric shapes, pupils were most successful with the ball in the initial
and final testing, while the performance in defining other geometric shapes
ranged about half in the initial test, and this percentage was significantly
increased in the final test.

In this section, we are especially interested in the way in which
pupils explain geometric shapes, since the definition reflects the level of
their development of thinking. To this end, we will show the criteria of the
definition procedure, which was used in the Binet-Simon Scale (Ivié,
Milinkovi¢, Rosandi¢ & Smiljani¢, 1981). Our respondents often gave
definitions of use, when defining geometric shapes, in 23,7% of cases.
Among the definitions of geometric shapes, most were descriptive. In 60.6%
of cases, pupils defined geometric shapes through a description of looks,
compared with objects of the same or similar form: "like a roof on the
house", "like a steam," "like a candle", "like the moon" ...

In the group of logical answers, we put the answers in which pupils
included at least two properties of shapes or geometric bodies, for example:
"The triangle has three corners and when there are two triangles you can
make a square.” As we notice in this answer there is anticipation and
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abstraction, because the pupil can imagine the operation of joining two
triangles and the result-square. This also confirms that the child has the
ability to operate with hypothetical attitudes, and not just what is close to
his eyes (Bruner, 1986).

Our results are in accordance with the results of other researchers.
The definition procedure applied in the Binet-Simon Scale (1908 and 1911)
shows that the definition tasks are in the sixth (usage definition) and the
ninth year (higher-order definition). In the NBS (New Belgrade Revision of
the Binet-Simon Scale, 1976) subtest definitions are in the fifth and ninth
years. Milinkovi¢ (according to Ivi¢, 1981) finds that at the former age
children give the most definitions of use and on the latter descriptive
definitions and logical definitions. Applying the definition procedure, LJ.
Miocinovi¢ (according to Ivi¢, 1981) at the age of the second grade of
primary school (8-9 years) finds: usage definitions (15.2%), descriptive
definitions (3.5%), incomplete logical definitions (7.7%) and logical
definitions (4.4% ). Vygotski (1986) points out to research whose findings
indicate that defining terms with the goal and function decrease with age,
and defining with logic increases.

As the results show, the pupils of the experimental group, after
applying the method of game, achieved very high results in all series of
assignments and in all forms, which suggests that the game helped to free the
pupils from the “action™, the "image", the “subject" perceptions and go to one
in which the quality of the form became “categorical”, and the acquired
concepts are structured in a coherent system. In the game, the process of
misperception was assisted, which, with the active transformation of
perception, by a complex thought process, came to qualitatively new
creations-concepts (Kamarulzaman, 2015). Construction play is strongly
related to mathematical performance in primary school children, and this
relationship is mediated by visuospatial memory (Nath & Szlics, 2014). Our
findings are also supported by the analysis of the changes that are taking
place in the field of the development of concepts of geometric shapes, given
by Poki¢ and Zelji¢ (2017). They point out that "noticeably changed teaching
in the teaching of geometry and insisting on open teaching approaches has an
important role in the process of developing mathematical thinking among
students as well as the pedagogical guidance of teachers, which should enable
the optimal development of the thinking operations” (Poki¢ & Zelji¢, 2017,
p.635). The obtained results show that our first hypothesis which is the
following: It is assumed that the use of a didactic games system can influence
the development of thinking operations: recognition, naming, abstraction,
formation and definition, is confirmed.

When it comes to examining the pupils' ability to conclude and the
application of the Progressive Matrix colour Test, one should point out the
most common mistakes pupils made during the test. These are final
assignments in the A series, from A10-A12, (in 75% of cases, they made a
mistake), in the Ab series, on task Ab12 (57% of errors) and the series of
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tasks of group B (on task B12 95% of errors). These difficulties can be
explained on the basis of the constraints on specific operations at the level of
the first grade pupils. Some of these constraints are, for example, that a child
of this age cannot determine all possible solutions to the problem it is facing,
as the requested task required (Mio¢inovi¢, 2002). Despite the errors, the
results show that the experimental group achieved better results in the final
testing. This advancement of the experimental group can be explained by
the content and goals of the games, especially groups of games involving
induction activities and activities involving reasoning. This confirmed the
second hypothesis of this research by which we assumed that the system of
didactic games could influence the development of analytical and synthetic
thinking of pupils. When it comes to the possibility of influencing the system
of didactic games on the development of analytical-synthetic thinking, which
we measured with the help of the Kohs Block Design Test, our research
showed that there was no improvement in pupils' success. The data show that
the lack of difference in the initial test repeated in the final one, that is, there
was no difference in the achievement of this test among the pupils of the
experimental and control groups. We can interpret the results obtained in
many ways. One of them relates to the characteristics of first-grade pupils.
The illogic of children's thinking, at least to a certain age (7-8 years old), is
reflected in the following facts:

"The lack of logical connection in children's presentation, the lack of
need for children to expose and explain their opinions, the inability
to talk with younger children, proving something to them, since for
them often logically the most valuable proof is not of any value,
often the fall in contradiction (insensitivity to these contradictions
and the absence of effort to overcome them), often easily jumping
into conclusions on the basis of individual cases, inability of
children to put their views tolerantly, the inability to receive and
logically operate the ideas that are only hypothetical, and they do
not have to be real and true, etc."(lvic, 1964, p. 27).

This type of pupil behaviour during the test was also noted by other
researchers. In a study carried out by P. Kovacéevi¢ (1986) on the sample of
400 children from the 1% to 4" grade of a primary school in Belgrade, he
came to some conclusions about the behaviour of the respondents during
the testing. Two levels are manifested in the Kohs Test: on the one hand we
had respondents who look at the model, chose colours, looked at where the
colour should be placed. For the second group of respondents, it can be said
that they used a model of trial and error. They rotated the cubes without
order, and they gave the impression that they do not look for a certain colour,
but when they came across something that seems good to them, they used it.
They were more oriented to the impression of the whole model, did not
analyse it, turned the cubes without a plan... Such children needed specific
help (Kovacevi¢, 1986; Rozencwajg & Fenouillet, 2012). The results pointed
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out to the conclusion that the hypothesis we had set: assuming that the
system of didactic games influences the ability of the logical (analytical and
synthetic) thinking of first-grade pupils was not confirmed.

In the end, it is important to note the shortcomings of this research.
Regarding the procedure, which is carried out with the use of a game method
in order to stimulate the development of thinking skills among pupils, it
should be pointed out that it cannot be completely convincing that all of its
stages and details were equally necessary, nor that everything was done in the
best way and to the extent necessary. It is also likely that some of these
effects will gradually weaken, and be completely lost, if they are not accepted
in the further educational process and appropriately developed and further
improved. Further research is required for a more specific overview of this
issue.

CONCLUSIONS

The system of didactic games was very effective in improving the
development of concepts of geometric shapes: recognition, naming,
abstraction, formation and definition, as well as when it comes to examining
the pupils' deduction, because there is a significant statistical difference
between pupils of the control and experimental groups. The use of the
didactic games system in the work with pupils of the experimental group did
not lead to the improvement of pupils' success in the ability of analytical and
synthetic thinking. We can assume that the selected games did not adequately
stimulate the development of these abilities, or, on the other hand, that the
pupils were not willing to develop analytical and synthetic thinking to a
higher level through the exercise.

The game method enabled the pupils to sort out their experience
adequately, motivated them to do it and pointed to the direction. Through the
motor and perceptual activity, essentially related to the mental, they were
encouraged to discover, think, reason logically, draw conclusions, generalize,
acquire and use information and exchange them among themselves. Thanks
to the implementation of the didactic games system, the pupils managed to
effortlessly adopt terms that are among the most abstract in the first grade
curriculum. Based on this knowledge, it is important to choose in the
classroom the activities that engage not only the individual senses, but also
multiple senses at the same time. The games we proposed and realized with E
group pupils enabled them to synchronize sensory impressions that give a
complete picture of objects, processes, phenomena and enables them to
integrate into a complex image of the world. Good integration of sensory
impressions is a precondition for proper experiential knowledge and an open
way for the transformation of performances and observational and practical
thinking into conceptual.
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In addition, a number of questions and tasks were opened, which
should be dealt with by next researches. In this regard, it would be necessary
to: further explore the possibilities of using the game method for the adoption
of program contents and achieving the tasks of educational work; standardize
the tests that could, with greater precision, measure the development of
mental abilities; analyse the rich teaching experience created by the use of
traditional methods and to extract from it procedures that could still be
applied to achieve good results in pedagogical work.
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CABPEMEHMU N3A30BHU Y ObPA3OBHUM
AKTUBHOCTHUMA: OCHOBHE KAPAKTEPUCTUKE
N EOPUKACHOCT IMJAKTUYKUX UT'APA

Bumbana Crojanosuh, IIpegpar ’Kuskosuh, lyman Pucranosuh
Yuusepsuret y Kparyjesity, @akyaTeT neaaromkux Hayka y Jaronunu, Jaronusa,
CpOuja

Pe3ume

HcmmTuBame MOTYhHOCTH 1a ce yTHUe Ha Pa3BOj MHCAOHHX CIIOCOOHOCTH TeMa je
OpOjHHX IeNaroImKUX M TCHUXOJIOIIKMX HCTpaXHBama. YTBpHEHO je Ja Cy OBe Mo-
ryhHOCTH BelMKe, HapOYMTO aKO Ce HAYMH Ha KOjU Ce YTHYe Ha pa3BOj NMOMEHYTHX
CMOCOOHOCTH TPHJIArOad ACYjUM TOTpedamMa M MHTEPECOBamUMa, KOjU Ce MEHajy ca
y3pacToM M BpcTaMa aKTHBHOCTH Koje IpuBiade nery. IlocTaBiba ce MUTame KOJUM
HOCTYIIMA Ce MOXKE MOACTULIATH Pa3BOj MHUCAOHHX CIIOCOOHOCTH Ha MulahjeM IIKOJI-
CKOM y3pacTy. Y OBOM pajy XeJelH CMO JJa HCTPaKUMO MOI'YhHOCTH IPHMEHe CHCTeMa
JIUIAKTUYKUX Wrapa y HacTaBH HPBOT pa3pena ocHOBHe mikojie. C 003MpoM Ha ummbe-
HHMIy J]a je Urpa OCHOBHA aKTHMBHOCT JIETETA Ha PAaHHM y3pacTUMa M NOTpedy 3a ycro-
CTaBJbabeM KOHTHHYUTeTa n3Mel)y MPEAIIKOJICKOT M OCHOBHOIIKOJICKOT 00pa3oBama U
BacIHTama (IIpe CBera Mo MUTalky METoJa paja), CMaTpaMo Ja je 3Ha4ajHO OJPEeIUTH
YIIOTY UTpe y paHOM IIKOJICKOM y3pacTy M MOTYNHOCTH yTHIlamha Ha pa3Boj MHUCAOHHX
CMOCOOHOCTH KOJ YYCHHKA. [IMIaKTHYKe Wrpe MOTY OMOTYhHTH ydeHMIMMA J1a ce y
CKJIJTy Ca CBOJUM Pa3BOjHMM MOTYhHOCTHMa, y TIporiecy oOpa3oBama, YH-CHULIE IIpe-
BOJZIC Ha MEPLENTHBHU OOJIMK NpEJICTaBIbatba, Kao U J1a ce demhe opraHusyjy cazHajHe
aKTUBHOCTH y KojuMa he mpeoBiajaBaTh ONMakamke Y KOHKPETHHM CHTyalyjama H
HETNOCPEe/IHO]j AenaTHOCTH. VicTpaXkuBaduky JIM3ajH 0gpa3yMeBao je eKCIIepUMEHT ca Ia-
paJIeTTHUM Tpynama, IpH YeMy Cy YUCHHIM KOHTPOJIHE TPyIe cajp)kaje 3a MPBH pa3pes
yCBajali Ha TPaJHIMOHANIAH HAYKH, a y pajy ca YYCHHIMMa eKCIIEPUMEHTAIIHE TPyIe
HNPUMEHCH je CHCTEM TUIAKTHYKUX Urapa. JJMIaKTUuK CHCTEeM, O KOME je ped, 3acCHO-
BaH je Ha CaBPEMEHHM CXBaTambHMa Jiedje Urpe Kao aKTUBHOCTH Koja mokpehe mHuxoB
pa3Boj y LENMHHU, KAKO MHTEIEKTYaJHH TAaKO M COLMO-€MOIMOHATHH, O YeMy Cy TIpH-
KyIUBCHH peJIeBaHTHH Tojany. VcrpaxuBameM je o0yxsaheHo 163 ydeHUKa IpBOT pa3-
pezna OCHOBHE IIIKOJIE, KOjH Cy TECTHPAHH Yy JBa HaBpaTa — Ha MOYETKY yBoherma eKcIle-
PHUMEHTAJIHOT IporpaMa/CucTeMa JIUIAKTUUKHX Wrapa M Iocie mbera. Y3opak je Ouo
MPUrOJIaH, a CKCICPHMEHTATHA U KOHTPOJIHA Ipyma yjemIHadeHe Cy y MOouYeTHOj (asu
eKxcriepuMenTa. McnuTuBame pa3Boja MUCAOHUX CIIOCOOHOCTH BPIICHO j€ TOMONY HU30-
Ba 33/1aTaka 00jeKTUBHOT THIIA (HHCTPYMEHT 33 HCIHTHBAK-¢ HUBOA PAa3BHjEHOCTH II0j-
MOBa O T€OMETPHUjCKUM OOJIMIMMA) U TECTOBA KOjH CY MEPHJIM CIIOCOOHOCT 3aKJby4YHBa-
ma (PaBeHOBe mporpecuBHE MaTpHle) U aHATMTHYKO-CHUHTETHYKO MHILbewme (Kocos
TECT cacTaBJbara KOLKH). ITocTymak ciucTeMa JUAAKTHYKHX Hrapa Ouo je Bpio epuka-
caH y yHanpehuBamy onpeljeHnX MUCaOHMX CIIOCOOHOCTH: pa3BHjambEe MIOjMOBA O FeoMe-
TPHjCKUM OOIMIMMA (CTIOCOOHOCT Mperno3HaBama, UMEHOBamba, allCTPaxoBamba, POpMH-
pama 1 nedHHICcaka) U CIIOCOOHOCTH 3aK/by4HBakha, alld HHUje YTHIA0 Ha Pa3Boj CIIO-
CO6HOCTI/I AHAJTTMTUYKO-CUHTCTUYKOI' MUIIIJbCHA y‘{eHl/IKé. CXO}IHO TrOpCHaBECACHUM 3aK-
JbydllMMa, KaJa je ped O pa3Bojy aHAJIUTHYKO-CHHTCTHYKOT MHUILUBCHa YYCHHKA, HE
CMEMO Ce OCJIaaTH CaMo Ha CHCTEM JUAAKTHYKHX Hrapa, Behl je Hy)kKHO KOMOHHOBATH
JMIaKTUUKe UIPe ca aKTHBHOCTHMa Koje y Behoj MepH aHraxyjy y4eHHKe Ja MHCAOHO
parrwiamyjy npenMere, mporece U mojase, a 3aThM ux cunreruiry. [lopen Tora, y Ha-
CTaBH je HEONXO0JHO yelhe MpHUMEmbUBabe HHIYKTHBHE U JASIyKTHBHE METO/IC.



