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Abstract

Educational games have emerged as powerful tools in contemporary pedagogy, leveraging interactive and engaging
platforms to enhance children's intellectual abilities. This research explores the multifaceted implications of educational
games on cognitive development focusing on critical thinking, problem-solving skills and knowledge retention among
children. This study used a mixed-data collection strategy. The goal of this research was to determine the impact of
developed educational game technology on improving children's intellectual abilities. The study included 43 participants.
According to the study, children have an average level of intellectual development. In this regard, training preschool-aged
children required modifications to the content, procedural and personal aspects of learning for children using educational
game technology. The study's findings revealed that incorporating educational game technological advances into the
process of training children improved their cognitive abilities. Teachers can improve their teaching strategies using the
useful tools and materials provided by the study's findings on the usage of educational games to support children'
intellectual development. This research underscores the importance of integrating educational games into curricula to
maximize their intellectual benefits and prepare children for future academic and life challenges.
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1. Introduction
Processes associated with the development of children have recently attracted great interest worldwide. International
research in education programs has shown a strong relationship between student achievement and pre-primary education
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attainment Nilsen et al. [1], AlKaabi et al. [2] and Nonte et al. [3]. Analysis of research works demonstrates the intensity of
research on the fundamentals of how preschoolers develop their intelligence as an important means of improving learning
Skene et al. [4]. The most recent studies emphasize the following fact: the successful development of a child's abilities is
not dependent on external factors such as whether the child's environment is conducive to learning Parker et al. [5] and
Bjorklund's [6] studies about the suitability of a child's environment for learning do not determine whether a child will
develop their skills effectively. According to recent research by Saracho [7], children's development potential can be
negatively impacted by updating educational resources in developing countries especially with the lack of major social
shifts. New learning elements for educational games have emerged as an important strategy for promoting cognitive
development in our country's preschool children. The curriculum and instructional methods were revised by Kulshayeva et

al. [8]. The intelligence of preschool children should be developed through educational games. However, according to
Zhakupova et al. [9] it is critical to recognize significant gaps in educational policy, research and practice in preschool
education in Kazakhstan. This strategy did not contribute to the intensive development of children's intelligence at
preschool age or to the effectiveness of programs used by a preschool educational institution to stimulate preschoolers'
intellectual development. Therefore, additional measures are required to improve education for young children particularly
the intellectual abilities of preschoolers despite improvements in preschool education in Kazakhstan. This determines the
task of finding appropriate diagnostic tools that allow the identification and analysis of a set of educational games that will
help children develop their intellectual abilities.

Thus, the intellectual development of children is fraught with difficulties. The research issue represents the conflict
between the need to develop preschoolers' intellectual abilities and the insufficient focus on developing intellectual abilities
in children through educational game technologies. These challenges can only be overcome through innovative research,
the use of educational game technology and the efficacy of these programs in stimulating the intellectual development of
preschoolers. However, the main question is whether educational game technology improves children's intellectual abilities.
If so, how does this happen? Unfortunately, the existing literature has not sufficiently studied the issue of developing
intellectual abilities among children based on modern educational game technology despite the importance of improving
children's intellectual abilities. In this research, we focus on investigating the impact of developed educational game
technology in Kazakhstani preschool educational institutions in terms of fostering intellectual abilities and the practical
application of educational games to support the intellectual education of preschool-aged children. This study attempted to
address the following research questions:

1.1. Research Questions

Q1: What are the interpersonal relationships among preschool children?

Q2: What are the main characteristics that influence a child's self-esteem and perceptions of how other children
perceive him?

Q3: What characteristics of communication actions between children are critical for the entire communication process
and which play a supporting role?

1.2. The Study's Objectives

The goal of this research was to determine the impact of developed educational game technology on improving
children's intellectual abilities.

The hypothesis is that the developed educational game technology which contributes to the structure of the game
process will improve the intellectual education of preschool-aged children.

1.3. Significance of the Study

This study is significant because it addresses the current issue of not only promoting child development but also
intellectually educating the younger generation. The general and specific facets of preschoolers' intellectual development
have been the subject of numerous studies in developed countries but Kazakhstani preschool pedagogy has not given this
enough consideration. Another fact that confirms the relevance of the study is that practicing teachers use outdated forms
and methods of teaching educational games. The current study was conducted to contribute to the body of knowledge by
filling a gap. The inadequate development of the problems associated with the use of educational games for preschool
children requires the modification of educational programs that use the potential of educational games. The outcomes of
this study provide teachers with some useful resources and materials to help them update their instructional methods based
on the numerous benefits of using educational games for preschool children’s intellectual development.

2. Review of the Literature
2.1. Development of Intellectual Abilities in the Preschool Age

The impact on the child's abilities must be very specific. Training must be carried out by the program, purposefully and
consciously. Researchers' views on the feasibility and effectiveness of planned training for preschoolers differ. Some argue
that not all reserves, both physical and mental are fully used. Others argue that children's abilities at this age are still limited
and that their psyches should not be overburdened with training Swider-Cios, et al. [10].

Binet and Simon [11] considered that the development of intelligence occurs when one masters all three forms of
information representation: actions, visual images and linguistic signs. The presentation of information should be carried
out in different ways (visual-spatial, sensory-sensory and verbal-symbolic). The preference for one way of presenting
information leads to the formation of a superficial understanding of the world.
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The attention of a 6-7-year-old child is characterized by involuntariness. He cannot yet control his attention and often
finds himself at the mercy of external impressions. This manifests itself in rapid distraction, inability to concentrate on one
thing and frequent changes in activities. This involves carefully completing any task. According to Puranik and Li [12] and
Burchinal's [13], preschools develop interesting knowledge. There are two contradictory trends here. First, in the mental
activity process, there is an expansion of volume and a deepening of knowledge about the world around us. This stable
knowledge forms the core of the child’s cognitive sphere. The second is that in the process of mental activity, assumptions
and questions appear.

It's important to pay attention to information regarding the "distribution” of roles across the hemispheres when working
with six-year-olds. According to Darling-Hammond et al. [14], teachers should develop all types of memory in children
and strive to learn memorization based on mental activity and understanding. Raffington et al. [15] argue that emotional
memory reaches a high degree of development in a six-year-old child. According to Ke, et al. [16] and Kim, et al. [17] a
child's emotional memory is inseparable from the figurative and visual ones. Memory development is manifested not only
by a significant expansion and deepening of the range of ideas but also by the transition from individual and specific
images to generalized ideas.

As involuntary imagination develops further, a qualitatively new type of imagination emerges from the voluntary
imagination Kushnir [18]. At this age, images of imagination have different brightness, clarity, mobility and variability.
According to Zhao et al. [19] and Nyhout and Ganea [20], a six-year-old child creates images by combining previously
obtained ideas with their transformation which is achieved by analyzing and synthesizing existing ideas.

In preschool, the main activity is play. In the process of playing out situations and roles, mastery of the functions and
forms of speech becomes very important for him. Feldman [21] and Brodin and Renblad [22] describe that speech is
closely related to thinking. At the same time, the physical aspect of speech activity fades into the background,
overshadowed by the task of mastering the various functions of speech and the forms in which they are expressed. The
semantic (meaning) aspect of language becomes more significant. A significant expansion of a child's social circle by the
age of six leads to the development of his free speech. Mastering concepts and their meanings allows a six-year-old child to
use generalization in speech and develop his thinking. According to Panjeti-Madan and Ranganathan [23], Rayhan [24]
and Rauf and Bakar [25] forms of mental activity also help preschoolers improve their concepts, judgement and inferences.

Researchers classify intellectual abilities as external manifestations of intelligence in various ways Gubbels et al. [26]
and Bucaille et al. [27]. The ability to assimilate new knowledge and activity methods is a manifestation of the ability to
learn. Learning ability is defined by the child's level of independence when performing tasks as well as the use of
knowledge and methods of activity to complete a similar task. Active creative activity on the subject is the highest degree
of learning ability [28]. However, at preschool age, this type of ability is not sufficiently organized. It only begins to
emerge under the condition of a high level of intellectual development. Intellectual abilities manifest themselves in the
ability to analyze, compare, generalize, compare and synthesize. The development of intellectual ability and mental
experience is closely related to the cultivation of certain personal qualities in children.

2.2. Using Educational Games to Develop Preschoolers' Intelligence

One of the most important intellectual abilities that develops in preschool is visual-spatial modeling. Children's
activities are of a modeling nature and play predominates in them, so their capacity for visual modeling is precise.
Therefore, the simulation of reality in games is of particular value for the intellectual development of a child Dag et al.
[29] and Garaigordobil et al. [30].

Games have several educational advantages. Through play, a child develops relationships with peers, self-esteem, self-
awareness and learning about himself and the world around him. According to this perspective, the most important are the
ideas of children about the world of adults that are formed there and the mental abilities that develop under the influence of
Sen and Yazici [31], Yang et al. [32] and Flogie et al. [33]. Studies by Bonilla-Sanchez et al. [34] and lordanou et al. [35]
show that children use substitutes for real items instead of the real ones during play which helps them develop a symbolic
(sign) function of consciousness.

These are characteristics of imagination and creativity. Imagination is further developed when one compares the model
made in the game with the simulated world itself. The child begins to see a second imaginary plan behind his play actions
and the actions of his partners. Of course, the statement mentioned above regarding the game's developmental value is only
valid if preschoolers' understanding of the game reaches a sufficient level. This requires systematic and skillful guidance
from adults. According to Laranjeiro [36] educational games aimed at the mental development of preschoolers are similar
to educational activities. The teacher intentionally shapes the students' responses, considers methodological approaches and
ensures every student accepts didactic tasks when playing games with them. Consequently, the ability for visual modeling
and developed imagination are necessary for various types of work and if they are not formed in preschool childhood, it is
extremely difficult to catch up with this later.

3. Methods
3.1. Research Methods

This study used a mixed data collection strategy Sahin and Ozturk [37] and Dawadi et al. [38]. Thus, the main
argument for mixed methods research is that the results obtained by combining methods will be superior to those obtained
by using a single method.
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3.2. Research Sample Formation

The experimental study was carried out in 2022-2023 based on Almaty Kindergarten No. 144 (Kazakhstan) in the
senior kindergarten group (experimental group: n = 21). As a control group, we considered children from the older group
attending Kindergarten No. 105 in Almaty (Kazakhstan) (n = 22). Educational activities in EG and CG are conducted
according to the basic educational program of preschool education. The developed technology games were used in the
experimental group.

3.3. Experimental Process

The study was conducted in 'Kindergarten No. 144' and 'Kindergarten No. 105' in Almaty, Kazakhstan from 2022 to
2023. The ethical principles of the study procedure were followed: consent was obtained from the parents of the
respondents and the administration of kindergartens for the children to participate in this study.

Each method is created in a specific country and is intended to study sociocultural and psychological phenomena
specific to a given ethnic group. The question arises about the validity of the methods and the comparability of the results
obtained. Therefore, our objective was to use valid and reliable diagnostic tools.

The characteristics of a specific diagnostic situation were then considered which undoubtedly influenced the technique
success, the subjects' motivation, their mental state and ultimately the diagnostic results. In this sense, the conditions for
group and individual tests were structured according to the type of training session, so the subjects did not have to adapt to
the testing procedure. Diagnostic techniques were used for scientific purposes. The anonymity of the results ensured that
they remained confidential.

The experimental group was trained using the developed model and gaming technologies but the main curriculum was
not changed or the children's load increased. The development activities were organized into classes, role-playing, didactic
and creative games and artistic and creative activities. Specially organized activities were organized into subgroups
identified during the diagnostic stage of the technology's implementation (children who had similar difficulties developing
certain intelligence criteria). During the classes, children were allowed to first form or understand their own experience and
conditions were created to motivate and stimulate their intellectual manifestation in addition to the formation of knowledge
contained in the content sections. Children of 4-5 years engage in artistic and creative activities such as fiction, music,
theater and visual arts. In this regard, the content of the child's artistic and creative activities has been developed which
aids in the development of his intellect. Original and folklore works were among the fiction submitted for review. A
technique known as asking questions about the characters' intentions and feelings about future events (in older
preschoolers) was used in addition to direct perception of literary works. The use of this important technique helped the
child accurately acquire the information that was relevant to him at the time after all, what had become the subject of his
creative activity had personal meaning and acquisition. A characteristic of musical works is that their pedagogical potential
lies in their influence on the emotional world of the child. Listening to music and conveying its emotional content through
plastic movements, visual activity and creative stories contributed to perceiving the content of another person’s inner life
on an emotional and affective level and enriching one’s own experience. Theatrical activities that involve playing a specific
character have significant potential for intelligence development. The child learns to recognize such intentions in
interpersonal interactions through specific intonations, facial and gestural expressions and internal emotional sensations.
The educational space during the holidays provides numerous opportunities for this knowledge. Preparing for the holidays,
learning roles and dramatization games allow the child to practice in front of a mirror, visually controlling his expression,
correlating it with specific internal sensations and standards and depicting genuine emotions and expressive movements. As
a result, the children's creative products became part of the group's developmental environment as well as game aids and
attributes. The control group followed the traditional model curriculum.

3.4. Data Collection

Step 1: Ascertain the stage. This stage of the experiment which was partially diagnostic was associated with the
preliminary determination of the most important components of interpersonal relationships between preschoolers and the
characteristics of communication actions between children that are critical to the entire communication process. After
conducting the study, we received results that indicated a low level of intelligence in preschoolers, weak ideas about
themselves and their capabilities and difficulty in resolving the situation. In this regard, active work has begun to find
optimal training options with corrections to the training content for EG participants.

Step 2: Control stage. The task of this stage was to introduce educational game technology into the educational process
through (i) determining the goals of the game identifying criteria for its effectiveness, determining its spatio-temporal
limitations, selecting materials for its content component, setting direct game goals and objectives, selecting participants,
diagnosing their gaming qualities, explaining the algorithm of game actions and distributing roles among children (in a
role-playing game) for the teacher to develop the child’s readiness to play. (ii) Direct the organization of the game process
ensuring control over its implementation for the teacher and activities for the child. (iii) For the teacher, recording the
consequences of game actions (counting points, determining the nature of decisions made), analyzing the achievement of
the game goals and objectives according to its effectiveness criteria, organizing other activities after the game has finished
and for the child, reflection of intellectual activity and acceptance of the game results.

After the intervention, evaluation procedures were conducted to determine the nature of the impact of educational
game technology on EG participants. A specifically designed set of criteria and indicators is used to assess the effectiveness
of influence.
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3.5. Instruments for the Collection

The following four collections were used: (1) a technique called ‘Captain of the Ship’, (2) a technique called 'Staircase’,
and (3) the bales observation technique.

3.6. Data Analysis

Quantitative analysis determined differences using mathematical statistical methods such as the Mann-Whitney U test.

Primary data were analyzed using descriptive statistics. All statistical analyzes were performed using the SPSS Statistics 19
program.

4. Results
The results of the study of interpersonal relationships among preschool children are shown in Table 1.

Table 1.
EG and CG results before the experiment.
Status % (EG) % (CG)
Stars 25 % (5 children) 18 % (4 children)
Preferred 50 % (11 children) 57 % (15 children)
Neglected 17 % (4 children) 17 % (2 children)
Isolated 0 8 % (1 child)
Rejected 8 % (1 child) 0

The percentage of the status of the children in the EG and CG results before the experiment is shown in Figure 1.

EG CG
M “Stars” M Preferred ® Neglected ®Rejected| |m“Stars” M Preferred = Neglected ®mIsolated

Figure 1.
Percentage of the status of children in EG and CG (Before the experiment).

Based on the data obtained, all children in the EG interact with each other. The children did not choose the ‘rejected’
person due to his behavior although in everyday life they accept him in the game. In the CG, most children in the group are
‘preferred’. There is no choice of 'rejected’ children which means that all children in the group are in contact with each
other.

The results of the main characteristics that influence a child's self-esteem and perceptions of how other children
perceive him are shown in Table 2.

Table 2.
EG and CG results after the experiment.
Status % (EG) % (CG)
Stars 33 % (5 children) 18 % (4 children)
Preferred 67 % (16 children) 57 % (14 children)
Neglected 0 17 % (3 children)
Isolated 0 8 % (1 child)
Rejected 0 0

The percentage of children's statuses in EG and CG results after the experiment is shown in Figure 2.
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CcG
B “Stars™ M Preferred ™ Neglected mIsolated

EG
u “Stars” ® Preferred ® Neglected ®m Rejected

Figure 2.
Percentage of the status of children in EG and CG (After the experiment).

After testing the gaming technology, no children were left with a negative option in the EG. The children began
inviting peers who had previously made negative choices to the game. Results in the control group (after), indicators and
results remained unchanged.

The results of the study of the main characteristics that influence a child's self-esteem and perceptions of how other
children perceive him are shown in Table 3.

Table 3.
EG and CG results before the experiment.
Stage no. EG CG

1. - - - -
2. - - - -
3. - - - -
4, - - - -
5. - - - -
6. - - - -
7. 8 % (1 child) 8 % (1 parents) - -
8. 8 % (1 child) - - -
9. 17 % (4 children) | 17 % (2 parents) | 33 % (5 parents) -
10. 67 % (15 children) | 75 % (18 parents) | 67 % (17 parents) | 100% (22 parents)

The responses of the EG and CG responses before the experiment are shown in Figure 3.

e EG children ==lll=EG parent

67
10

e}

fos)

==4==CG children ==ll=CG parent

=

=53

Figure 3.

EG and CG (Before the experiment).
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It is considered normal for children of this age to rate themselves as very good or even very good children. This means
that we can conclude that the self-esteem of a preschooler is directly dependent on the parent.

Table 4 shows the results of the study of the main characteristics that influence a child's self-esteem and perceptions of
how other children perceive him.

Table 4.

EG and CG results after the experiment.

Stage no. EG CG
1. - - - -
2. - - - -
3. - - - -
4. - - - -
5. - - - -
6. - - - -
7. - - - -
8. 58 % (17 children) | 33 (7 parents) - -
9. 42 % (4 children) | 50 % (10 parents) | 33 % (5 children) -
10. - 17 % (4 parents) | 67 % (17 children) | 100% (22 parents)

The responses of the EG and CG responses after the experiment are shown in Figure 4.

=4=—=EG children =#==EG parent —4=—CG children == CG parent
1
1
10 50 2 90
! 67 80 2
0 70
3 60
50
9 20 40
0 30 B
0 (]
1
P 3
8
7 5 7 5
[ 6

Figure 4.
EG and CG (After the experiment).

After testing the gaming technology, the indicators changed and the children began to choose one step lower. Data
results from the control group (after) indicators have not changed.

Based on these indicators, we can conclude that children began to have an idea of themselves and their abilities with
the least dependence on the opinion of parents.

Table 5 shows the results of the study on communication actions between children.

Table 5.

EG and CG results before the experiment.
Profile % (EG) Profile % (CG)
Dominant 17% (2 children) | Dominant 17% (2 children)
Dependent 25% (3 children) | Dependent 25% (3 children)
Positive 33% (13 children) | Positive 50% (16 children)
Negative 8% (1 child) Instrumental 8% (1 child)
Expressive 17% (2 children) | - -

The percentage of children's statuses in the EG and CG results before the experiment is shown in Figure 5.
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EG CcG
‘ ‘ ® Dominant
. ® Dependent ® Dominant
Positive m Dependent
m Negative ..
g 50% Positive
33% m Expressive
® Instrumental

Figure 5.
Percentage of the status of children in the EG and CG (Before the experiment).

On the basis of the results obtained, in the experimental group, positive and dependent behavior profiles predominate.
We can assume that the predominance of a positive profile is for the better, since children with a dependent profile are
followers and can follow the example of someone, they consider an authority. According to the results, positive and
dependent profiles predominate in the control group.

Table 6 shows the results of EG and CG after the experiment.

Table 6.

EG and CG results after the experiment.
Profile % (EG) Profile % (CG)
Dominant 18% (2 children) | Dominant 17% (2 children)
Dependent 9% (1 child) Dependent 25% (3 children)
Positive 64% (17 children) | Positive 50% (16 children)
Instrumental 9% (1 child) Instrumental 8% (1 child)

The percentage of children's statuses in the EG and CG results after the experiment is shown in Figure 6.

EG cG
® Dominant . ® Dominant
‘ ® Dependent ® Dependent
Positive 50% Positive
65% ® Instrumental ® Instrumental

Figure 6.
Percentage of the status of children in EG and CG (After the experiment).

After testing the technology, positive changes occurred in the experimental group, the percentage of children with a
dependent behavior profile decreased and the number of children with a positive profile increased. Results in the control
group (after), indicators and results did not change.

Given the strength of the findings, we can conclude that preschoolers have become more oriented towards their peer
group.

The Mann-Whitney criterion was used to statistically process preschooler intelligence data in CG and EG. In our case,
the largest sample size is 22 and the smallest is 21. At p <0.05, the critical value (Ucit) is 120.

The empirical value obtained is less than the critical value (107.5<120) and the difference is considered significant.

Conclusion: The mathematical calculation confirmed the significance of the difference in the results obtained between
CG and EG at the control stage of the experiment indicating the effectiveness of the work done and supporting the
hypothesis of the investigation.

5. Discussion

The study investigated how the technology of educational games contributes to the structure of the game process and
improves children's intellectual abilities. EG participants who are learning using the developed educational game
technology demonstrated statistically significant intellectual ability compared to CG participants who are not learning using
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this technology. According to Atashbahar et al. [39] and Qamar [40] these results are consistent with those of other
researchers. As part of the experiment, it was also determined that the effectiveness of educational game technology can
vary significantly due to the degree of implementation of a certain set of the following conditions: interaction with children
on the principles of humanism taking into account their age and individual, national-cultural, religious and social
characteristics (representatives of more than 100 different nationalities live in our country) ensuring constructive
interaction between children, creating a comfortable subject-development environment, the subject, the readiness of the
teacher to conduct games ensuring the creation of an atmosphere of healthy competition between the participants in the
game including through any reward incentives, the organization of role-playing games. This is consistent with the
arguments of Cohrssen, Niklas [41] and Jin [42].

The main advantages of the results of our research are that the tasks and techniques of games can increase the
sensitivity, diversify their educational activities of children and make them entertaining. Furthermore, our findings about
the positive impact of educational games on the development of children's intellectual abilities are consistent with the
findings of other researchers by Lozada et al. [43] and Garcia [44].

6. Conclusion

This study explored the effects of providing educational game technology on the development of children's intellectual
abilities. Children's intellectual development happened as a result of multiple interrelated stages during the experimental
process, preparatory, deciding on the game's objectives, defining its limits in terms of space and time, choosing resources
for its content component, establishing explicit game goals and objectives, choosing players, fostering the child's readiness
to play, practical, oversee the game process directly, giving the instructor complete control over its execution, engage the
child in play activities and analytical, for the instructor, keeping track of the outcomes of gameplay, evaluating how well
the game meets its objectives and goals based on its effectiveness standards, planning follow-up activities once the game is
over and for the children, reflecting on their intellectual development and accepting the game's conclusions. Educational
games were aimed at developing the child's cognitive processes (initiative, curiosity, independence), self-esteem (self-
confidence, sense of intellectual competence), communication skills (goodwill, criticality in assessing "indisputable" truths,
and the capacity for intellectual dialogue), emotional (characterizing the attitude towards life phenomena, including reality,
art, creativity, knowledge, and intelligence) and intellectual (characterizing the attitude towards life phenomena, including
reality, art and creativity). The findings of the study indicate that the hypothesis proposed was proven and that the assigned
tasks were completed.

7. The Suggestions and Future Implications

When determining research prospects, it should be noted that additional research on the issue under consideration
could be aimed at providing new perspectives and access to scientific knowledge in preschool education. Some issues also
require special study, in particular identifying new vectors for the promotion of children's intellectual abilities and the
intellectual education of the younger generation which can be indicators of teachers' willingness to exchange knowledge
about modern forms and methods of teaching educational games. At the present stage of the development of the preschool
education system, there is an urgent need to modify educational programs that use the potential of modern educational
games for preschool children. This is especially important in light of the new learning elements for educational games,
which have emerged as a key strategy for promoting cognitive development in our country's preschool children. A modern
preschool teacher teaches lessons using educational games expands his knowledge and exchanges methodological ideas in
professional communities. The insufficient development of educational programs associated with the use of educational
games for preschool children requires modification of these programs to capitalize on the potential of educational games.
All of these aspects of fostering preschool children's intelligence raise the need for new learning elements, improvements in
educational programs, mastery of educational game technology and the effectiveness of the potential of educational games
in practice in preschool institutions.
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