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Abstract. The purpose of this study was to study the impact of using the «Nimble
Fingers» electronic application on the development of graphomotor skills in
preschool children. The study was conducted based on a model of causal comparison
of quantitative research methods. The sample included 92 children aged 4 to 6 years,
of whom 46 (n=46) participated in learning using the «Nimble Fingers» app, while
46 (n=46) did not use it. Concentration tests and a scale for assessing the visual-
motor coordination and graphomotor skills of preschoolers were used to collect data.
The study results showed that children who used the «Nimble Fingers» electronic
application demonstrated a higher level of graphomotor skills development compared
to those who did not use this application. The level of fine motor skills development
did not depend on the gender and age of the children, but differences were observed
in the development of hand coordination. The results of this study confirmed the
hypothesis that the «Nimble Fingers» electronic application has a significant effect
on the development of graphomotor skills in preschoolers. The children using the
app demonstrated a higher level of hand-eye coordination and graphomotor skills
and attention concentration compared to the control group, which is consistent with
previous research in the field of digital learning. It is especially noteworthy that the
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differences in the development of graphomotor skills were statistically significant,
which confirms the effectiveness of using digital tools.

Keywords: Nimble Fingers, electronic application, graphomotor skills, preschool
children, visual-motor coordination
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Annoramusa. byn 3eprreymin Makcatel «EnTi caycakTap» 3IeKTPOHJBI
KOCBIMIIIACHIH KOJIJIaHY/IBIH MEKTEI achlHa JCHIHT Oananap/biH rpadoMOTOPIIBIK
JIaFIbIIAPbIH TaMBITYFa 9CEPiH 3epTTEy O0JIIbl. 3ePTTEY CaHIIBIK 3€PTTEY IICTEPIH
ce0CTTIK CaNBICTBIPY MOJEN Heri3iHme xyprizunmi. Toxipmbere 4 meH 6 xac
apanbpIFbIHAAFEl 92 Oana KaThICTh, omapabiH 46-cbl (n=46) «EmnTi caycakrap»
KOCBHIMIIIACHI apKBUTBI OKyFa KaThICTBI, an 46-chl (n=46) OHBI TaiimamaHOaibl.
Hdepexkrepni JkuHAay YLIIH MEKTEN JKacblHa JeHiHri OamajapablH — Kepy-
KUMBUIBIH YHJIECTIpY oHE rpad)OMOTOPIIBIK JaFIblIapblH Oarajiayra apHajFaH
KOHIICHTPALUSIBIK TECTTEp MEH IIKajda KOJNJAHBUIABL. — 3epTTey HOTIIKEIepi
KepceTkeHae, «EnTi caycakrap» OSIeKTpOHIBI KOCBIMIIACHIH  KOJIaHFaH
Oanmamap OYJ1 KOCHIMIIIAHBI KOJTaHOAFaHJIapMEH CaNIBICTHIPFaHa rpadoMOTOPIBIK
JaFIbIIapAbl TaMBITYIBIH JKOFaphl JACHTeHiH KopceTTi. ¥Ccak MOTOPHUKAHBIH JaMy
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JeHreri Oananap/blH SKbIHBICBI MEH jKachlHa OasIaHBICTBI eMec, Oipak KOJIbI
y#ecTipyai nambITyaa ailbipMambuibiKTap Oaiikanasl. OChl 3epTTeyAiH HOTHKEIEpi
«Nimble Fingers» amexkTpoHIbpl KOCBIMIIACKI MEKTEI KachlHa JCHiHT1 OananapabiH
rpadOMOTOPIIBIK JaF JbUTAPBIH JaMBITyFa aUTapIbIKTal acep eTei AereH TUIMoTe3aHbl
pacraznpl. KonpanOane! naigananaTsid Oananap 6akpuiay TOOBIMEH CalIbICTBIPFaH A
BU3YaJIIbI-MOTOPJIBl  KOOPAMHALMSIHBIH, T'padOMOTOPIBIK JaFAblIapAblH  JKOHE
LIOFBIPJIAHY/IBIH JKOFAphl JEHIeHiH KOpceTTi, Oy HUQPIBIK OKBITY CalachbIHIAFbI
AIJBIHFBI 3epTTeyIiepre coiikec kenexi. [ padoMoTOpIBIK JaFraAbUIapAbl AaMbITYIAFbI
alBIPMAIIBUIBIKTAp CaHABIK KypaigapAbl KOJAAHYAbIH THUIMALIITIH pacTalTbIH
CTaTUCTUKAJIBIK MaHbI3/Ibl OOJNFaHBIH €PEKIIe aTal OTKeH >KOH. OCEepIiH Iamachl
opTamagaH eneyiire AeHiH aybITKUIbI, Oy1 aHBIKTAJFaH aibIpMallbUIBIKTapAbIH
MPaKTUKAJIBIK MaHBI3ABUIBIFBIH KOpceTei. by OananapabiH jkeKke epeKIeniKTepine,
COHal-aK KonpaHOaHbl MalifanaHy KapKbIHABUIBIFBIHIAFEI aibIpMallbUIBIKTapFa
OaitmaHpICTBl OONMybl MyMKiH. KochiMIna Ttangay reHaep KOJ-Ke3[i YHIecTipy
XKoHE TpaOMOTOPIBIK AAFIbLIApAbl JaMBITYFa 9CEp ETETiHIH KOpCeTTi: KbI3Aap
WINapMeH CalbICThIpFaHAa TpadOMOTOPIBIK AaFAbUIApABIH SKOFapbl ACHreHiH
KepceTTi. JlereHMeH, MIOFbIpiIaHy OOMBIHIIA JKBIHBICTAp apachblHIa alTapibIKTan
aipIpMaIIbUIBIKTap OONFaH JKOK. by HOTHKenep MEKTelNKe AeHiHT1 jKacTaFbl Yiuap
MEH KbI3IapAblH KOTHUTHBTI JaMYBIHIAaFbl albIpMAlIbUIBIKTApPIbl KOPCETETIH
AIJBIHFBI 3ePTTEYACPAiH HOTHKEIEPIMEH COHKeC Kemei.

Tyiiin ce3aep: Enti caycakrap, »JIeKTpOHABI KOJJIaHY, TIpad)OMOTOPIBIK
JaFaplIap, MEKTEI KacblHa JACeHiHr1 Oananap, BU3yaIbl-MOTOPIIbI YHIIECTIpY
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Aunnorauus. Llenpio naHHOrO HCcieqOBaHUA ObUIO HM3YYEHHE BIMSHUS
WCIIOJIB30BAHUA 3JIEKTPOHHOTO TPHIIOKEHUs «JIOBKME NanbuMKW» Ha pa3BUTHE
rpad)OMOTOPHBIX HAaBBIKOB Y JeTel [JOLIKOIBHOro Bo3pacTta. MccnenoBanue
MIPOBOJMJIOCE Ha OCHOBE MOJEIM IPUYUHHO-CIEACTBEHHOIO  CpPaBHEHHS
KOJJMYECTBEHHBIX METONOB HccienoBaHusi. B BeIOOpKy Bomum 92 pebGeHka B
BO3pacTe OT 4 110 6 JIeT, U3 KOTopbIX 46 (n=46) y4acTBOBaJIM B 00yYEHUH C TOMOLIBIO
npuiokeHus «JIoBkue majasaukny, B TO BpeMst Kak 46 (n=46) UM He MOJIb30BAIUCH.
Hnsi cOopa AaHHBIX MCIOJB30BAINCH TECThl HA KOHICHTPALUIO BHUMAHHS H
mKaja JUisi OLEHKH 3PHUTENbHO-MOTOPHOM KOOpAMHALMU M TpadoMOTOPHBIX
HaBBIKOB JIOIIKOJBHUKOB.  Pe3ynbTaTbl HCCIIEAOBAaHUS TMOKa3ajiM, 4YTO JAETH,
KOTOpBIE TOJIb30BAIMCh 3JIEKTPOHHBIM TNpUIOKEHUEM «JIoBKHE MambuuKm»,
MIPOIEMOHCTPHPOBAJH OOJIee BBICOKUN YPOBEHb Pa3BUTHS IPaQ) OMOTOPHBIX HABBIKOB
10 CPAaBHEHUIO C TEMHU, KTO ATUM MPUIIOKEHUEM HE MOJIb30BAJICS. YPOBEHb Pa3BUTH
MEJIKOW MOTOPHKH HE 3aBHCEJ OT 10Jia M BO3pacTa JIeTel, HO HaOMI0IaINCh Pa3InIHs
B pa3BUTUM KOOPAMHALMM JIBUKEHHH pyK. Pe3ynbTarbl NaHHOTO HCCIIEAOBaHUS
MOATBEPIMIIN THIIOTE3Y O TOM, YTO JIEKTPOHHOE NpUiIoKeHue «JIoBKHMe maabunKm»
OKa3bIBa€T CYLIECTBEHHOE BIMSHHE HA DPa3BUTHE TPa@OMOTOPHBIX HABBIKOB Y
JOLIKOJILHUKOB. JleTH, ncnonp3ylomue npuiokeHne, MpoIeMOHCTPUPOBaIn Oolee
BBICOKHH YPOBEHB 3pHUTEIBHO-MOTOPHON KOOPAMHALIMH, TPAQOMOTOPHBIX HABBIKOB
KOHIIEHTPALMK BHUMAHUS 10 CPABHEHUIO C KOHTPOJIBHOW TPYIIION, YTO COMIAaCcyeTCst
C MpenplIylIMMHU HCCIeIOBaHUAMHU B obnactu 1udpoBoro oOydeHus. OcoOeHHO
MpUMeYareNnbHO, YTO PA3IUudsl B Pa3BUTUU TI'padOMOTOPHBIX HABBIKOB OBLIH
CTaTUCTUYECKH 3HAYMMBIMH, YTO TOATBEPXKIAeT 3PPEKTUBHOCTh HCIOIb30BAHMS
uu(pOoBBIX HHCTpYMeHTOB. Bennunna sddekra BappupoBangack oT yMepeHHOH 10
3HAYUTENBHOMN, YTO CBUAETENBCTBYET O MPAKTHUYECKONH 3HAYUMOCTH BBISIBIEHHBIX
pa3Iuyui.

KiroueBble ciioBa: JIOBKHE MaNBYMKH, 3JICKTPOHHOE MPHIIOKEHHUE, Tpadomo-
TOpPHBIE HABBIKH, JIETH JOUIKOJILHOTO BO3pacTa, 3pUTEIbHO-MOTOPHAsI KOOPAUHALIHS

Introduction. Modern requirements for education, technology, and business
determine the need for preschoolers to develop key skills, including coordination
of movements, motor activity, and the ability to perform complex graphomotor
tasks. In the context of digitalization and the introduction of innovative teaching
methods, it is important not only to develop traditional forms of training but also
to use modern electronic tools, such as the «Nimble Fingers» application, to form
graphomotor skills. The development of such technologies contributes to the
effective development of fine motor skills and the preparation of children for further
education, which meets modern educational standards (Brophy, S., 2008:369-387).

Research confirming the positive impact of e-learning programs contributes to
their active implementation in the educational environment. In preschool institutions,
digital tools such as the «Nimble Fingers» app can be used through special courses,
exercises, and educational activities. It is noted that the use of such programs
contributes to the development of graphomotor skills and cognitive abilities of
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children. The basis for successful learning is interest, attention, and perception,
with up to 80% of the information children receive through vision. Developing
graphomotor skills, including hand-eye coordination and spatial perception, plays
a key role in preparing preschoolers for further education. An insufficient level of
these skills can lead to learning difficulties and negatively affect a child's social
development.

Research on the use of digital educational technologies in preschool education,
especially in the context of graphomotor skills development, has intensified since
2017 (Gabalova, 2024:7557-7562). However, most of the studies are focused on
elementary and secondary school students. At the same time, there is a limited
number of studies confirming that e-learning applications contribute to the
development of motor skills and coordination in preschool children, and the impact
of such technologies on graphomotor skills and spatial perception remains poorly
understood.

In this regard, it is relevant to study how the use of the electronic application
«Nimble Fingers» affects the development of graphomotor skills of preschoolers. It
is also important to consider the influence of factors such as age and gender to better
understand the features of motor coordination formation at an early age (Tronick &
Cohn, 1989: 85-92). This study will not only expand knowledge in the field of digital
learning for preschoolers, but it can also become the basis for early pedagogical
intervention in the development of graphomotor skills. Based on this, the main
purpose of the study is to study the impact of using the «Nimble Fingers» electronic
application on the development of graphomotor skills of preschool children. To
achieve this goal, the following research questions were formulated:

* Are there significant differences in the level of concentration development of
preschoolers, depending on whether they use the electronic application «Nimble
Fingers» or not?

* Are there significant differences in the level of development of hand-eye
coordination and graphomotor skills among preschoolers depending on the use of
the «Nimble Fingers» electronic application?

* Do the levels of concentration development of preschoolers using the «Nimble
Fingers» app differ depending on the gender factor?

* Do the levels of development of hand-eye coordination and graphomotor skills of
preschoolers using the «Nimble Fingers» app differ depending on the gender factor?

* Do the levels of concentration development of preschoolers using the «Nimble
Fingers» app vary depending on age?

* Do the levels of development of hand-eye coordination and graphomotor skills
of preschoolers using the «Nimble Fingers» app differ depending on age?

* Do the concentration levels of preschoolers using the «Nimble Fingers» app
vary depending on the length of their preschool education?

* Do the levels of development of hand-eye coordination and graphomotor skills
of preschoolers using the «Nimble Fingers» app differ depending on the duration of

their preschool education?
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Materials and methods. This study, which is a causal analysis, examined the
impact of using the «Nimble Fingers» electronic application on the development of
graphomotor skills in preschoolers. Causal studies are aimed at identifying the effects
of certain factors without direct intervention by the researcher, as well as at analyzing
variables that may influence the process under study.

Since the study involves comparing two groups of children using and not using
the «Nimble Fingers» app, it follows the logic of experimental research, but without
the active intervention of a researcher. In this case, the fact of using an electronic
application in an educational environment arose naturally, without additional
influence from the researcher. The level of development of graphomotor skills of
preschoolers was analyzed depending on the use of the application, which made it
possible to determine its effect on coordination of movements, fine motor skills, and
hand preparation for writing.

The study includes children aged 4-6 years attending preschool educational
institutions in Astana, Republic of Kazakhstan, in the 2023-2024 academic year. To
form the working group, a targeted sampling method was used, which is used in cases
where research objects must meet certain criteria.

The research group included 92 children, of whom 46 used the «Nimble Fingers»
electronic application in the learning process, while 46 did not. When selecting
participants, variables such as age, gender, and educational institution were taken
into account to ensure that the groups were parallel.

The training using the «Nimble Fingers» app was conducted five days a week,
following the principle of gradually increasing the complexity of tasks. As part of the
program, the children performed exercises aimed at developing graphomotor skills:
drawing, shading, tracing, connecting dots, working with patterns, and other tasks
related to hand-eye coordination. The data was collected using measuring instruments,
taking into account that the children were educated for at least one academic period.
The data used in the study were collected by preschool education methodologists
with experience in the field of pedagogy and psychology of preschool children.

The study used a questionnaire with personal information, a concentration test
for children aged 4-6 years (Frankfurter Test Fur Funjahrige Konzentration), and
a scale of hand-eye coordination and graphomotor skills as data collection tools.
The questionnaire with personal information was developed by the researcher to
collect demographic data of the participants, including age, gender, and educational
experience, to analyze the variables of the study in more detail.

The concentration test for children aged 4-6 years was developed in Germany by
Ratz and Mehling in 1968. It was initially standardized and applied to 266 children,
and in 1970 to 1,170 children. In 1969, the reliability of the test was verified by
repeated testing, and the reliability coefficient was r=0.79 in a sample of 100 children
(Kalkan, A., 2015:1369-1391). In 1971, a similar study involving 29 children showed
areliability coefficient of r = 0.85. In Kazakhstan, the Frankfurter Test Fur Funjahrige
Konzentation began to be used in research related to the cognitive development of
preschoolers in the early 2000s (Elsen S., 2014:274-280). In 2015, a study was
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conducted that confirmed its reliability and validity in a Kazakh sample of 5-6-year-
olds, where the reliability coefficient was r = 0.76. Within the framework of preschool
education programs in Kazakhstan, this test is used to diagnose children's attention
levels and develop adaptive educational programs. In the test, the child must complete
a series of tasks for connecting lines, and shapes and repeating the alphabet within 90
seconds. The total score is determined by the number and then adjusted according to
age and gender.

The scale of visual-motor coordination and graphomotor skills was developed by
Kalkan and Arslan in 2015 for children aged 4-6 years based on a study conducted
with the participation of 312 children (Kalkan A., 2015). The test includes three
subscales: discrimination, perception of shape and background, and comparison. In
total, the scale consists of 20 points.

The reliability check by repeated testing showed a coefficient of r = 0.74, which
confirms the stability of the measurements. To assess the constructive validity, an
opening factor analysis (EFA) and a confirmatory factor analysis (CFA) were
performed. In addition, the validity of the scale was confirmed by an expert assessment
based on the criteria of substantive and external validity (Balogun H., 2024:100790).

In Kazakhstan, the scale of visual-motor coordination and graphomotor skills
began to be used in 2018 in research related to the development of cognitive and
motor abilities in preschoolers. A validation study in the Kazakh sample conducted in
2020 confirmed the reliability of the scale, where the retest coefficient was r = 0.78.
Currently, the scale is used in kindergartens and educational centers in Kazakhstan to
diagnose and develop individual programs for the development of graphomotor skills
and hand-eye coordination (Nurseitova Z., 2023:4686).

During the data collection process, permits for the use of the scale were first
obtained, followed by approval by the Ethics Committee of the Ministry of Education
and Science of the Republic of Kazakhstan. The kindergarten administration,
educators, and parents were informed in advance about the study, as well as about
obtaining the appropriate permission from the Department of National Education
of Astana City. After that, the written consent of the parents was obtained, and the
children participated in the study in a familiar educational environment in the group.

The analysis of the data obtained during the study was carried out using statistical
methods of information processing on a computer. Before choosing statistical criteria
for the analysis, the indicators of the normality of the data distribution, including the
mean, median, kurtosis, skewness, and peak coefficients, were considered (Guzik
P., 2023: e869). The proximity of these values to each other indicates a normal
distribution of data. According to Morgan et al., the normal distribution of data is
confirmed if the kurtosis coefficient is within £1. Additionally, if the values of the
kurtosis and skewness coefficients divided by their standard errors do not exceed +
1.96, this also indicates the normality of the data. If the number of observations is
less than 50, it is recommended to use the Shapiro-Wilk criterion to verify normality.
In this study, the normality of the data distribution was assessed using this test. A
value of p > 0.05 indicates that the data corresponds to a normal distribution, which
allows the use of parametric analysis methods.
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The analysis of normality carried out for each group within the framework of the
study showed that the average value, median, peak value, coefficients of kurtosis, and
skewness were close to unity, and coefficients of kurtosis and skewness were within
+ 1. The significance values of the normality test also exceeded 0.05, which indicates
a normal distribution of data.

In this regard, the t-test for independent samples was used for two group
comparisons, and one-factor analysis of variance (ANOVA) was used to analyze
differences between three or more groups.

When identifying statistically significant differences between the average values, the
magnitude of the effect was additionally estimated using the coefficients d and n2 (eta-
squared). According to Cohen (1977), a value of d = 0.2 corresponds to a small effect, d
= 0.5 to an average effect, and d = 0.8 to a large effect. The value of n2 is interpreted as
follows: 0.01 is a low level of influence, 0.06 is medium, and 0.14 is high.

Research results. Research 1. The results of the t-test for independent samples
conducted under the first research hypothesis are presented in Table 1.

Table 1. The results of the t-test for independent samples of the concentration test in children aged
4-6 years.

Groups n s sd t P
The experimental group 46 37.65 5.15
The control group 46 3493 |5.93 |90 2.34 0.021

There is a significant difference between the average score of children who used
the «Nimble Fingersy electronic application to develop graphomotor skills (average
score = 37.65) and the average score of children who did not use the application
(average score = 34.93) [t(90) = 2.34, p = 0.021]. Children using the app showed
better results in developing graphomotor skills compared to children who did not
participate in the training. The calculated effect value (d = 0.2) indicates that this
difference is moderate.

Research 2. The result of an unrelated sample t-test performed by its subgoal is
shown in Table 2.

Table 2. The result of the t-test of an unrelated sample of scores on the scale of hand-eye coordination
and graphomotor skills

Groups n S sd t P
The experimental group |46 87.13 10.18
The control group 46 78.43 14.13 81.792 3.385 10.001

Apparently, there is a significant difference between the average score of children
who used the «Nimble Fingers» electronic application to develop graphomotor skills
(average score = 87.13) and children who did not use the application (average score =
78.43) [t(81.792) = 3.385, p=0.001]. Children using the app showed the best results
in developing graphomotor skills. The calculated effect value (d = 0.7) indicates that
this difference is significant.
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Research 3. The result of an unrelated sample t-test performed in accordance with
its subgoal is shown in Table 3.

Table 3. Unrelated T-test result samples of concentration test results for children aged 4-6 years by
gender

Groups n s sd t P
Girls 21 38.61 5.15
Boys 25 36.84 5.12 44 1.170 0.248

Girls using the «Nimble Fingers» electronic application to develop graphomotor
skills showed an average level of development of these skills (average score for girls
= 38.61), while boys using the application demonstrated a slightly lower indicator
(average score for boys = 36.84). However, statistical analysis showed that the
difference between the results of girls and boys is not significant [t(44) = 1,170, p =
0.248].

Research 4. Unrelated samples made according to the t-test subgoal. Their results
are shown in table 4.

Table 4. Unrelated T-test result samples of hand-eye coordination and graphomotor skills by gender.
Unrelated sample t-test result

Groups n s sd t P
Girls 21 92.28 8.10
Boys 25 82.80 9.84 44 3.524 0.001

Apparently, there is a significant difference between the average index of hand-eye
coordination and graphomotor skills of girls using the «Nimble Fingers» electronic
application to develop graphomotor skills (average score for girls = 92.28) and the
average for boys (average score for boys = 82.80) [t(44) = 3.524, p = 0.001]. Girls
showed higher results than boys. The calculated effect value (d = 0.5) indicates that
this difference is a moderate effect.

Research 5. The result of an unrelated sample t-test performed in accordance with
its subgoal is shown in Table 5.

Table 5. Concentration test for children aged 4-6 years by age group. The result of the t test of an
unrelated sample

Groups n S sd t P
4-5 years 21 4.24 8.10
5-6 years 25 5.94 9.84 44 -1.470 0.149

Children aged 4-5 years old who use the «Nimble Fingers» electronic application
to develop graphomotor skills showed an average score for these skills (average
score for children 4-5 years old = 36.76), while children aged 5-6 years old who
also use the application demonstrated a higher average score (average score for
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children 5-6 years = 39.04). However, statistical analysis did not reveal a significant
difference between these age groups [t(44)=-1.470, p = 0.149].

Research 6. The results of the t-test of an unrelated sample performed in
accordance with its subprogram are shown in Table 6.

Table 6. School of hand-eye coordination and graphomotor skills by age group. Unrelated sample
T-test result

Groups n s sd t P
4-5 years 21 82.52 9.20
5-6 years 25 91.00 9.46 44 -3.063 | 0.004

It was found that there is a significant difference between the average score on
the scale of visual perception of children aged 4-5 years using the «Nimble Fingers»
electronic application (average score of 4-5 years = 82.52) and the average score
of children aged 5-6 years (average score of 5-6 years = 91.00) [t(44) =-1.470, p =
0.149]. The average score was higher in children aged 5-6 years. The magnitude of
the effect (d = 0.9) indicates that this difference is significant.

Research 7. The unidirectional ANOVA was performed in accordance with his
routine, and since the number of samples was not the same, the Scheffe test (a
modification of the Student's t-test) was chosen as the multiple comparison test. The
results of the tests are shown in Table 7.

Table 7. One-sided result of the ANOVA concentration test for children aged 4-6 years, depending
on the duration of preschool attendance

Change Squares |sd | Squares F P Difference

A source Result The average value

differences between |243.535 |2 121.767 compared to the first
groups 5.121 {0.010 |year

differences within the | 1022.465 |43 |23.778 at the end of the third
group year

Total 1266.000 |45

The average test scores for children using the «Nimble Fingers» electronic
application to develop graphomotor skills vary depending on the year of study.
Children enrolled in the first year of preschool education showed an average score
of X (first year) = 35.77, while children enrolled in the second year showed higher
results (average score of X (second year) = 37.81). Children enrolled in the third
year showed even higher results (average score X (third year) = 41.58). It was found
that there is a significant difference between the average indicators of children of
different years of education [F(2.43) =5.121, p < 0.05]. This difference (the value of
n? =0.19) indicates a broad effect.

Research 8. The result of a unidirectional ANOVA performed in accordance with
the subgoal is shown in Table 8.
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Table 8. One-sided ANOVA result of transformed scores of the test of hand-eye coordination and
graphomotor skills depending on the duration of preschool attendance

Change Squares sd Squares F p Difference

A source Result The average value

differences 23.695 2 11.848 compared to the
between groups 7.399 [0.002 | first year
differences 68.849 43 1.601 at the end of the
within the group third year

Total 92.544 45

It was found that there is a difference between the average score of children
enrolled in the first year of preschool education (dec x (first year) =4221), the average
score of children enrolled in the second year (Dec X (second year) = 4345), and the
average score of children enrolled in the third year (Dec X (third year) =2649) [F(2-
43)=17.399, p< .05]. Effect size (i.e. 2= .25) broad is the level of impact. As a result
of the multiple T2 comparative test, it was found that there was a difference between
children who study in the third year of preschool education and children who study
in the first and second years of preschool education.

Discussion. The results of this study confirmed the hypothesis that the «Nimble
Fingers» electronic application has a significant effect on the development of
graphomotor skills in preschoolers. The children using the app demonstrated a higher
level of hand-eye coordination and graphomotor skills and attention concentration
compared to the control group, which is consistent with previous research in the
field of digital learning. These results indicate the importance of introducing modern
technologies into the educational process of preschoolers, especially in the context
of preparing for further education.

It is especially noteworthy that the differences in the development of graphomotor
skills were statistically significant, which confirms the effectiveness of using digital
tools. The magnitude of the effect ranged from moderate to significant, which
indicates the practical significance of the differences identified. This may be due to
the individual characteristics of the children, as well as differences in the intensity
of use of the application.

Additional analysis showed that gender influences the development of hand-
eye coordination and graphomotor skills: girls demonstrated a higher level of
graphomotor skills compared to boys. However, there were no significant differences
between the sexes in terms of concentration. These results are consistent with the
findings of previous studies indicating differences in cognitive development between
boys and girls at preschool age.

The age factor also played a role in the development of hand-eye coordination:
children aged 5-6 years showed higher results than children aged 4-5 years. This
indicates the age-related features of graphomotor skills formation and confirms the
need to adapt teaching methods depending on the age of children.

The length of preschool education turned out to be a significant factor: children
who attended kindergarten for three years showed higher rates in all the parameters
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studied. This highlights the importance of systematically and continuously developing
graphomotor skills using digital tools.

The limitations of the study include the limited period of observation, as well
as the possible influence of external factors such as the family environment and the
individual characteristics of the children. Future research may focus on the long-
term effects of using electronic applications in the development of cognitive and
motor skills in preschoolers, as well as on their impact on other aspects of learning
and development.

Conclusion. The study showed that children who use the «Nimble Fingers»
electronic application to develop graphomotor skills for two years demonstrate
different levels of attention and visual perception compared to children who used the
application only during the first year. The lack of a significant difference in the results
between these groups attracted attention. This can be explained by the differences
in educational conditions that took place in the 2023-2024 academic year. Some
children may have faced restrictions in access to education or lack of motivation,
which could affect their success. Parents also reported difficulties faced by their
children, which could affect the overall learning process and the development of
graphomotor skills.

By the results of a study on the impact of using the «Nimble Fingers» electronic
application on the development of graphomotor skills in preschoolers, the following
recommendations were presented:

* Parents can effectively spend time at home with their children by using the app
to develop graphomotor skills and other intellectual abilities. This will help improve
children's writing and motor skills.

* Preschool teachers are encouraged to assess the level of children's graphomotor
skills and integrate games related to the development of these skills into the learning
process. The inclusion of such games in various activities will help improve the
motor and cognitive functions of children.

» Experimental studies can be conducted to more accurately determine the impact
of electronic applications on preschool children's attention and graphomotor skills.

It is also possible to study the effect of using «Nimble Fingers» on the
development of attention skills and graphomotor abilities in children of different age
groups.

It is worth investigating how the use of electronic applications, including
«Nimble Fingersy», affects the development of various skills in preschoolers and
their impact on other areas of development, such as memory, concentration, and
coordination.
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