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Abstract

The relationship between exercise and cognition is an important research topic that has only recently begun
to unfold. The purpose of the article is to study graphomotor skills and their impact on the level of intelligence in
children using an electronic application. In the article, the authors experimented with calculating the 1Q level of
children using data on graphomotor skills obtained after using the «Nimble Fingers» electronic application, which
can be done based on the use of standard methods of the Wexler scale, given that the electronic application is
focused on the development of fine motor skills and the accuracy of tasks. The authors used two subtests of the
Wechsler Intelligence Scale 1V (WISC-1V) for children. It was found that two WISC-1V subtests — Block Design
and Alphabet Pattern — showed significant correlations with other cognitive functions, which confirms their
importance for assessing both graphomotor and cognitive skills in children. Graphomotor skills have been shown
to influence academic achievement and cognitive function. The results highlight the importance of investigating
the correlation between physical skills and various aspects of cognition.

Key words: Cognition, 1Q level, experiment, children, Wechsler intelligence scale, graphomotor skills,
cognitive skills.

Introduction

The authors formulated a review based on articles on graphomotor skills and their
importance for children's school readiness. Brown [1] investigated ways to enhance fine motor
skills in preschool children through structured interventions. The main goal of the study was to
explore how various activities for motor skill development influence coordination and
movement accuracy in children aged 3-6 years. The study included several groups of children
who participated in exercises designed to develop fine motor skills. Among the interventions
were drawing and coloring to enhance hand-eye coordination; playing with small objects like
construction kits and puzzles; and performing targeted exercises for hands and fingers to
improve strength and agility. Conducted over several months, the study gathered data before
and after the intervention to track progress in fine motor skills. The article underlines the
critical role of early interventions in fostering fine motor skills in preschoolers. Using different
techniques and activities can significantly enhance motor and intellectual skills, which in turn
supports children's ability to adapt to school life. The findings demonstrate that a holistic
approach combining active play and structured exercises is most effective.

Operto et al. [2] analyzed the influence of digital tools like tablets and mobile devices on
the development of fine motor skills in children aged 3 to 6 years. Research has shown that
tablets and mobile devices can help advance the development of fine motor skills in children,
especially through apps aimed at improving movement coordination, such as drawing,
following moving objects, or performing tasks requiring precision and focus. The article
stresses the importance of balanced and mindful use of digital tools in educational settings,
prioritizing both safety and effectiveness.

Martzog and Suggate [3] discuss how screen-based media such as TV programs, video
games, and mobile apps affect fine motor skill development in preschoolers. The study
highlights that interactive screen devices, particularly those with touch-screen features (e.g.,
tablets and smartphones), positively impact fine motor skill growth. This is because such tools
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demand precise and well-coordinated finger movements, which promote hand-eye coordination
and accuracy. The article asserts that screen media, when used judiciously, can support fine
motor skill development in young children. Nonetheless, it is vital to strike a balance and
supplement screen-based activities with traditional physical games and exercises.

Susfiandari, Jannah, and Fitri [4] present a comparative study examining the effects of
educational games on the fine motor abilities of children aged 4 to 5 years in kindergarten. The
research focuses on various types of games and their impact on the progress of these skills
during this stage of development. The aim of this study is to explore how traditional and digital
educational games influence the advancement of fine motor skills in preschoolers. The results
demonstrate that educational games contribute positively to improving the motor skills of
children aged 4-5. It is important to highlight the necessity of using a well-balanced approach
and applying diverse teaching methods to achieve the best outcomes.

In the Republic of Kazakhstan, there has been an increase in the availability of electronic
applications for enhancing graphomotor skills among children, especially in urban areas where
internet access is widespread. Educational institutions and parents are actively using these
applications to educate preschool-aged children [5]. It is essential that such applications are
tailored to the age of the children and available in both Kazakh and Russian. As part of
government initiatives like the «Digital School» program, digital technologies are being
integrated into education, expanding the accessibility of these resources to children throughout
the country [6].

There are several authors and researchers in Kazakhstan who study digital technologies,
including tools for developing graphomotor skills in children [7]. Some of them specialize in
pedagogy, psychology, and information technology in education. Below are some notable
researchers and their areas of focus:

Zh.E. Zhakulina and Zh.B. Ashirbekova both examine the integration of digital
technologies in education, with a shared focus on early childhood development. While
Zhakulina explores the broader challenges of educational digitalization in Kazakhstan and its
influence on the creation of educational applications for young schoolchildren and
preschoolers, Ashirbekova concentrates on the use of communication tools to enhance
children's graphomotor and cognitive abilities. Together, their work highlights complementary
aspects of how technology can support and advance early learning [8].

These researchers, along with other specialists in education and psychology, contribute to
the creation of both theoretical and practical methods for implementing digital tools in
children’s education in Kazakhstan [9].

An analysis of scientific literature and online sources shows that electronic applications
designed for improving graphomotor skills in preschool children are becoming an essential
educational resource [10]. Recent studies validate the effectiveness of digital technologies in
strengthening children’s coordination, precision, and motor skills, especially when integrated
with traditional teaching methods [11]. Additionally, Kazakhstan has seen increased adoption
of such technologies through the government’s initiative to digitalize education and expand
access to mobile technologies [12]. However, despite these advancements, it is vital to ensure a
balance and regulate the time children spend on digital devices to avoid potential negative
impacts on their overall development.

Materials and research methods

Currently, there is a limited body of research exploring connections between motor
skills, cognitive functions, academic performance, and 1Q. To address this issue, we conducted
a study to investigate these relationships in children.
Our sample included 30 children aged 4-6 years from kindergartens in Astana, Kazakhstan.
Using neuropsychological tools (WISC-1V), we gathered data on their motor abilities,
executive functioning, academic achievements, and 1Q. Assessments were carried out randomly
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every alternate day in the kindergarten environment. All participants and their parents provided
informed consent before taking part in the study.

Cognitive evaluation process

This phase of assessment was conducted within a single session lasting about 3 hours,
with the option of extending it to three more sessions of 1 hour each, if needed. Participants
were evaluated using the WISC-IV subtests. These subtests are designed to measure core
executive functions and other cognitive abilities. The total score for each subtest was calculated
by summing up the weighted points assigned for correct responses.

Block Design - This subtest is strongly associated with the enhancement of graphomotor
skills, as it emphasizes hand-eye coordination and spatial awareness. Block Design is a time-
sensitive subtest that measures perceptual reasoning skills. For children between the ages of 4
and 6, a task can be performed using the «Nimble Fingers» electronic tool. The task is as
follows: children are instructed to trace a path connecting animals from well-known fairy tales
to their favorite food using the application. For each animal, the screen will display an image of
the animal and its corresponding favorite food. Children must utilize their fingers to link the
animals to their food by tracing the appropriate path. An example of the application’s interface
is illustrated in Figure 1, which shows the home screen for completing the Block Design
subtest.

Here’s an example:

1. The bear’s favorite food is raspberries. A picture of a bear and raspberries will be
shown on the screen. The child’s task is to guide the bear across the screen to the raspberries by
drawing a connection. This activity is illustrated in Figure 2.

2. The rabbit’s favorite food is carrots. A rabbit and a carrot image will be displayed, and
the child will connect them using their fingers. This task is shown in Figure 3.

3. The monkey’s favorite food is bananas. Images of a banana and a monkey will appear,
and the child needs to connect them with a drawn line. This activity is illustrated in Figure 4.

Bear

Rabbit

Figure 1 - Home page completing the Block Design subtext assignment
Note: Compiled by authors
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Figure 2 - The Bear Task
Note: Compiled by authors

\ W 4

ir 0~

[ e
-it'éi-r_-h}

Note: Compiled by authors

Back

Figure 4 - The Monkey Task
Note: Compiled by authors

The tasks not only develop attention and memory but also enhance logical thinking.
Children are required to determine which animal corresponds to which food. They also need to
draw lines using their fingers, which contributes to the development of their motor skills.

Alphabet Pattern - the primary purpose of this task is to assess a child’s capacity to
accurately and consistently produce letters, enabling the evaluation of their cognitive and motor
abilities, such as: graphomotor coordination - the skill of precisely and effectively replicating
symbols within a defined space; task accuracy - the extent to which the reproduced letters
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match the original, reflecting the enhancement of fine motor skills; focus and attention - the
ability to concentrate on a task while avoiding external distractions; motor memory - the
capacity to recall and replicate the correct form of a symbol. Task procedure: the child is
presented with a sample alphabet in uppercase letters; these letters are displayed clearly, and
the child’s objective is to replicate them on the device’s screen in the correct sequence and
form. Throughout the task, the child must ensure precise graphic reproduction of the letters and
their correct placement on the screen. The starting interface of this task is shown in Figure 5,
while an example of letter reproduction is presented in Figure 6.

A B B r|{aolfl ell>x]| 3 % K n M H
mn c |l T 1% ® X LU 4 W W bbb b 2
o A

Figure 5 - Home page completing the Alphabet pattern subtext assignment

Note: Compiled by authors

Figure 6 - The task of reproducing letters
Note: Compiled by authors

Subtests comparable to the ones provided through the «Nimble Fingers» application are
connected to the domain of graphomotor skills, which could be linked to the Information
Processing Speed Index (PSI) on the Wechsler scale. Although this subtest on its own does not
provide a comprehensive 1Q assessment, its outcomes can influence specific scale indices such
as:

- The Information Processing Speed Index (PSI), which involves tasks that require quick
motor responses and accuracy in performing graphical tasks.

- The Perceptual Reasoning Index (PRI), which depends on a child's ability to solve
visual and motor problems that require an analytical approach.

Results and Discussion

To assess the relationship between graphomotor skills measured using an electronic
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application and intellectual indicators, using two main indices from the Wechsler Intelligence
Scale (PSI and PRI). Tables 1 through 3 present a comprehensive overview of the classification
of intellectual development levels, the distribution of children according to these levels at the
beginning of the study, and the changes observed after using the «Nimble Fingers» electronic
application.

Table 1 shows the classification of intellectual development based on 1Q scores, ranging
from profound mental retardation (IQ less than 20) to very high intelligence (IQ 130 and
above). This classification serves as a reference framework for assessing the children’s
intellectual abilities.

Table 2 illustrates the initial distribution of the 30 children participating in the study
according to their levels of intellectual development. Notably, 70% of the children
demonstrated intellectual development below the average norm at the beginning of the study,
with the majority classified within the mild and moderate mental retardation categories.

Table 3 compares the children’s verbal, non-verbal, and general intelligence scores before
and after the use of the «Nimble Fingers» application. The results indicate improvements across
all measured indicators, suggesting that the intervention had a positive effect on the cognitive
development of the participants.

Figure 7 shows the average intelligence indicators before and after using the app. It
demonstrates a positive change in verbal, non-verbal, and general intelligence, with the most
notable increase in non-verbal intelligence.

Table 1 - Levels of intellectual development

Ne 1Q The level of intellectual development

1 130 and more Very high

2 120-129 High

3 110-119 A good norm

4 90-109 Average

5 80-89 Low rate

6 70-79 Border zone

7 50-69 Mild mental retardation

8 35-49 Moderate mental retardation

9 20-34 Severe mental retardation

10 Less than 20 Profound mental retardation
Note: Compiled by authors

Table 2 - Distribution of children by level of intellectual development at the beginning of
using the «Nimble Fingers» electronic application

The level of intellectual | The number of abs | %

development children.

Moderate mental | 2 6.7

retardation

Mild mental retardation 12 40.0

Border zone 7 23.3

Low rate 4 13.3

Average 5 16.7

Total 30 100
Note: Compiled by authors
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Thus, when starting to utilize the electronic application, the majority of children (70%)
did not demonstrate normal intelligence levels during the testing phase. However, the observed
delays in intellectual development among most children exhibited a specific pattern, marked by
significant irregularities in the results of individual subtests. By the conclusion of applying the
tool, an improvement in verbal, non-verbal, and overall intelligence coefficients was noted
across all groups.

Table 3 - Intelligence indicators before and after using the «Nimble Fingers» electronic
application

Intelligence indicators Getting started using the | End of using the app
app

Verbal intelligence | 84.8 86.8

(average value)

Minimum value 72 72

Maximum value 110 114

Non-verbal intelligence | 94.2 98.7

(average value)

Minimum value 72 62

Maximum value 111 118

General intelligence | 90 93.8

(average value)

Minimum value 70 70

Maximum value 109 117
Note: Compiled by authors

Intelligence Indicators Before and After Using the App

100 Start using the app 98.7
End using the app 94.2 93.8
90.0

84.8 6.8

80

60

Average Score

40

20

Verbal Intelligence Non-verbal Intelligence General Intelligence

Figure 7 - Change in the level of intelligence in children at the end of using the electronic
application
Note: Compiled by authors

After completing the trial, a significant improvement was observed in the coefficients of
verbal, non-verbal, and general intelligence among the children who took part in the study,
based on the results gathered through the electronic application.
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Conclusions. Data collected on the Processing Speed Index (PSI) and the Perceptual
Reasoning Index (PRI) showed that most children exhibited improvements in these areas. This
resulted in an overall increase in 1Q scores. Specifically, children with developmental delays and
inconsistent subtest results during the initial evaluation phase showed progress in both verbal and
non-verbal skills after using the application. This indicates that training graphomotor skills
through carefully structured activities, such as those provided by the «Nimble Fingers»
application, not only enhances processing speed (PSI) but also improves perceptual reasoning
(PRI). Based on these findings, it can be inferred that using an electronic tool to develop
graphomotor skills helps achieve balanced cognitive development in children, correcting
irregularities in 1Q indicators and leading to an overall enhancement in intelligence among
children aged 4-6 years.
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Ministry of Science and Higher Education of the Republic of Kazakhstan (AP19679894
“Development of graphomotor skills in children of 4 - 6 years of age through the electronic
application “Nimble Fingers”, scientific supervisor A.E. Karymsakova.)
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MCIIOJIb30BAHUE SJEKTPOHHOI'O TPUJIOKEHUS JJIS1 YIYYILEHUS
T'PA®OMOTOPHBIX HABBIKOB U X BJAUSIHUE HA YPOBEHb UHTEJVIEKTA
Y IETEN

AHHOTAIIUAA

B3aumocBs13p Mex1y (pU3NYECKUMH YNPaKHEHHSIMH M KOTHUTHBHBIMH CIIOCOOHOCTSIMH - BaKHas TeMa
HCCIIEJOBAaHMH, KOTOpasi TOJIbKO HEJAaBHO Hadaia pacKpbiBaThes. Llenb cTaten — uccnenoBaHne rpaoMOTOPHBIX
HaBBIKOB W WX BIIMSIHME HA ypOBEHb MHTEIUIEKTA y JETEW C HMCHOJIBb30BAHWUEM DJIEKTPOHHOTO NpHIIOKEHHs. B
CTaThe aBTOPBI TTO3KCIEPUMEHTHPOBAIM C pacdeToM ypoBHS 1Q nerei, mcrons3yst qaHHbIE O TPadoOMOTOPHBIX
HaBBIKaX, MOJYYEHHBIE MOCJIE HCIONB30BaHHUs JJIEKTPOHHOTO NPUIIOKEHUS «JIOBKME MaNbYUKU», YTO MOYKHO
clenaTb Ha OCHOBE MCIIOJIb30BaHMS CTaHIAPTHBIX METOAUK IIKanbl Bekciepa, yuuTsIBas, 4TO 3JIEKTPOHHOE
IPUIOKEHUE OPUEHTHPOBAHO Ha DPA3BUTUE MEJNKOH MOTOPUKM M TOYHOCTb BBINOJHEHHS 3aJaHui. ABTOpPHI
ucroinp3oBany aBa cydrecra [V mxanst nntemuiexta Bexcnepa (WISC-1V) st nereit. beiio oOHapyskeHo, 4To aBa
cyorecta WISC-IV — «/luzaiin GnokoB» u «An(aBUTHBIA y30p» — TMOKa3ajld 3HAYMMYIO KOPPEJALHIO C
JPYTUMH KOTHUTUBHBIMH (DYHKIHSMH, YTO MOATBEPXKIACT UX BAKHOCTB JUIS OLIEHKU Kak Tpad)OMOTOPHBIX, TaK U
KOTHUTUBHBIX HaBBIKOB y JieTed. bBbl10 mokazaHo, 4To rpad)OMOTOpPHBIC HAaBBIKM BIMSIOT Ha aKaJeMHUYECKYIO
YCIIEBa€MOCTh M KOTHUTHBHBbIC (YHKIHHW. [lomydeHHblEe pe3ynbTaThl MOJYEPKHBAIOT BAXKHOCTh H3YUCHUS
B3aUMOCBSI3H MEKTy (PU3NUECKIMHU HABBIKAMH U Pa3IMYHBIMH aCTIEKTAMU KOTHUTHBHBIX CIIOCOOHOCTEH.

KuroueBble caoBa. Ilo3nanue, ypoBeHb [Q, B3KcmepuMeEHT, [IeTH, ILIKaja WHTe/UIeKTa Bekcnepa,
rpa(OMOTOPHBIC HABBIKH, KOTHUTUBHBIEC HABBIKH.

I'PA®OMOTOPJIBIK JAF IBIJIAP/IBI /KAKCAPTY YIIIH 3JEKTPOHIBIK
KOCBIMIIAHBI AU JAJIAHY ’KOHE OJIAPJBIH BAJIAJIAPIBIH HHTEJUIEKT
JEHI'EMIHE 9CEPI

AHparna

JKarTeirynap MeH KOTHUTHBTI KaOureTTrep apachlHIarbl OaiaaHbIc - Oy JKakbIHJa FaHA aliblia OacraraH
MaHBI3/Ibl 3€PTTEY TaKbIPHIObl. MakanaHbIH MaKcaThl-rpa)OMOTOPIIBIK JAAFIbLIAP/IBI )KOHE OJIap/AbIH AIIEKTPOH/IBI
KOCBIMIIIaHBl KOJIJaHa OTBIPBIN, OajajaplblH WHTEUIEKT JeHreiline ocepiH 3eprrey. Makanana aBropuap
JIEKTPOHABIK CcaycaK KOCBIMIIACHIH KOJIJAHFaHHAH KeiliH aiblHFaH TIpad)OMOTOPIIBIK JaFAblap Typalibl
MOoJIIMETTEpi KOJIlaHa OTHIPHIN, OananapisiH 1Q neHreiiin ecenteyMeH TaxipuOe Kacasbl, Oy 3JIEKTPOHIBIK
KOCBIMIIIAHBIH YCaK MOTOPHKaHBI JAAMbITYFa XOHE TallChIpMajapibl OpbIHIAY AAJIAIriHe OarbITTAJIFaHBIH eCKepe
OTBIPHIN, CTAHIAPTTHI Bekciep mkamacel oMicTepiH KOJIaHy HeETi3iHAe jKacalmysl MyMKiH. ABTopiap Oanmamapra
apHayrad Bekciep uaTemekt mkanacslHbH (WISC-1V) exi IV cyOtectin xonmanasl. Exki WISC-IV cybrectrepi -
«BIIOK AM3alHBI «KOHE» AN(aBHUTTIK YATi « — 0Gacka KOTHUTHUBTIK (QYHKIHSIAPMEH MarbIHAIBI KOPPEIIIUSHEI
KepceTTi, Oy omapaplH Oamamapmarbl TpadoOMOTOPIBIK JKOHE KOTHHUTHBTIK NaFgpUIapAbl  Oarajaymarsl
MaHBI3IBUIBIFBIH pacTaiinel. ['padoMOTOPIBIK margsiIap OKy yirepiMi MEH KOTHHUTHBTI (DyHKIHSFA dCep eTeTiHi
kepceriireH. Hatmkenep GU3UKaIbIK JaFabliiap MEH TaHBIMABIK KaOUIETTEp/IH SpTYPJli acleKTiIepi apachIiHarbl
0aiiIaHBICTHI 3€PTTEYIiH MaHbI3ABUIBIFBIH KOPCETE .

Herisri ce3nep. Taubim, [Q nerreit, Toxipube, Oananap, Bekciep MHTEUICKT IIKaIaChl, Pad)OMOTOPIIBIK
Jarabliiap, TAHBIMIBIK AarAbLIap.
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