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ABSTRACT

Digital learning media have the potential to support fine motor development in early childhood.
This study aimed to determine the effect of interactive digital e-books on the fine motor
development of children aged 5—6 years. This quantitative study employed a quasi-experimental
two-group pretest—posttest control-group design. The population comprised 60 children aged 5—
6 years in the working area of Cipaku Community Health Center. Participants were selected
using non-probability purposive sampling based on predetermined eligibility criteria, with 30
children in the intervention group and 30 in the control group. Data were analyzed using paired-
samples t-tests and independent-samples t-tests at o. = 0.05. Most participants were 6 years old
(63%). Fine motor scores increased significantly in both groups, with a larger mean increase in
the intervention group (0.800; 95% CI: 0.469—1.131; p < 0.001) than in the control group (0.576;
95% CI: 0.262-0.872; p = 0.001). Interactive digital e-books may be used as a supplementary
stimulation medium to support fine motor development in children aged 5—6 years. Their
structured activities can provide repeated opportunities for hand—eye coordination and
controlled finger movements under appropriate adult guidance.

Keywords: Children aged 5—6 years, interactive e-book, digital media, fine motor skills, early
childhood.

INTRODUCTION

Early Childhood Education (PAUD) is a stage of education that plays a crucial role
in stimulating various aspects of a child’s development. At this stage, children undergo
rapid growth and development and require appropriate stimulation based on their
individual characteristics and developmental needs. This development encompasses
religious and moral values, cognitive, language, social-emotional, physical-motor, and
artistic aspects. Therefore, learning for young children should be designed to be engaging
and interactive while providing opportunities for children to learn through direct
experience (Izzatun et al., 2025).

The development of digital technology has transformed educational practice,
including early childhood education. Interactive learning media offer alternatives to
exclusively conventional materials and may provide guided opportunities to practice fine

©@®® 7his is an open access article under the CC BY-SA 4.0.
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motor movements. However, developmental benefits depend on the nature of the
activities and the extent of adult support (Fahimah, 2024).

Fine motor skills involve control of small muscles of the hands and fingers in
coordination with visual information. These skills support drawing, coloring, cutting,
folding, and other manipulative activities and are relevant to school readiness. Age-
appropriate practice is therefore important (Ziaurrahman et al., 2024).

Fine motor development problems among young children have also been reported
in previous studies. Research at TKIT Ar-Rahman Bogor City showed that there was an
increase after cutting treatment with various media Initially, only 20% of the children
demonstrated development as expected; this proportion increased to 50% in Cycle I and
90% in Cycle IL.These findings indicate that a variety of media and learning activities can
contribute to the stimulation of children’s fine motor skills (Ida Farida al., 2022).

Another study at the Ar-Rayyan Early Childhood Education Center (PAUD) in
Bogor City also showed that the use of educational play equipment plays a role in the
development of fine motor skills in early childhood. Educational play equipment, such as
media that allow children to engage in manipulative activities, can provide opportunities
for children to practice hand and finger coordination. This study specifically examined
fine motor development through educational play equipment in Bogor City. This indicates
that efforts to stimulate fine motor skills through learning media have been carried out,
but some local research still relies more on games or physical media (Asyipa & Hidayat,
2024).

Meanwhile, technological advances have created opportunities to expand the range
of learning media available for fine motor stimulation. Digital media can integrate
images, animation, sound, video, and games. Educational and interactive activities in one
medium. Research on the use of digital media by children at Trimardisunu Kindergarten,
Demak, shows that digital media can be used as an alternative learning activity and play
that is in line with technological developments, although its use still requires guidance
from teachers and parents. With these characteristics, digital media has the potential to
provide more engaging learning experiences while stimulating children's fine motor skills
(Sa’adah et al., 2023).

Although previous research has demonstrated the benefits of various learning media
for improving fine motor skills, empirical evidence on digital interventions for children
aged 5—6 years remains limited, particularly in the context of Early Childhood Education
(PAUD) in Bogor City. Local studies have predominantly emphasized hands-on
activities, educational play equipment, and other physical media. Interactive e-books may
address this gap because they can combine visual prompts with structured, repeated
activities that require children to coordinate vision, finger movements, and hand actions.
Features such as shape matching, guided coloring, tracing or drawing, and step-by-step
visual instructions can provide developmentally appropriate opportunities for repeated
hand—eye coordination practice. Therefore, experimental evidence is needed to determine
whether an interactive e-book can provide measurable additional benefits for fine motor
development in this population (Aini et al., 2024).

Homepages: https://fahruddin.org/index.php/jth/ 1634
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This testing is important because the use of digital media in early childhood should
not be assumed to produce positive developmental outcomes automatically. Its
effectiveness depends on the design of the activities, developmental appropriateness,
duration of use, and guidance from teachers or parents. In the present intervention, the
interactive e-book was designed around six fine-motor activities: matching triangles,
coloring an elephant picture, drawing a rectangle, cutting out a square, pasting a star, and
drawing a circle. These activities target hand—eye coordination, writing-tool control,
hand—finger coordination, precision, and fine motor control. Accordingly, an
experimental comparison with a control group was used to examine changes in fine motor
performance before and after the intervention (Rusliana et al., 2026).

Children require consistent and developmentally appropriate stimulation at home
and in educational settings. Previous research has emphasized that directed parental
stimulation can support children's developmental progress and that parents should pay
attention to opportunities for stimulation in daily activities (Girsang et al., 2025; Yuniarty
etal., 2025). This perspective supports the use of learning media that can be implemented
with adult guidance both in educational and home contexts.

Based on the description, there is a research gap in the form of limited empirical
evidence regarding the influence of digital learning media on the fine motor skills of
children aged 5—6 years in the context of early childhood education in Bogor City.
Previous research in Bogor City has shown that cutting activities with various media and
educational play tools can be used to stimulate fine motor skills, while research in other
areas has demonstrated the potential of digital media in fine motor learning. However,
the influence of the experimental use of digital learning media on children aged 5-6 years
in Bogor City still needs to be proven.

Therefore, this study aimed to determine the effect of interactive e-books as a digital
learning medium on the fine motor development of children aged 56 years. This study
used a Quasi-experimental design so that changes in children's fine motor skills could be
compared before and after the intervention and can provide empirical evidence regarding
the effectiveness of using digital learning media as an alternative media for stimulating
early childhood development.

Furthermore, Ziaurrahman et al. (2024) reported through meta-analysis that e-books
have the potential to support early childhood development, particularly when they are
integrated with other learning activities. Their findings also indicate that the effectiveness
of e-books depends on how the media are designed and implemented in the learning
process.

Research shows that digital games can be used as a medium for fine motor skills
training. These digital game-based interventions resulted in improvements in
graphomotor skills and several related abilities. However, the study was conducted on
elementary school children and used digital games, not interactive e-books

Homepages: https.//fahruddin.org/index.php/jth/ 1635
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RESEARCH METHOD

This study used a quantitative quasi-experimental design with a two-group pretest—
posttest control-group approach. The study population consisted of 60 children aged 5—6
years within the working area of Cipaku Community Health Center. Non-probability
purposive sampling was used based on predetermined eligibility criteria, and all 60
eligible children were included, with 30 children in the intervention group and 30 in the
control group. The intervention group received learning activities using the interactive e-
book, whereas the control group participated in the comparison condition. Fine motor
development measurements were conducted before the intervention (pretest) and after the
intervention (posttest). The research period was 2 months, which included the stages of
instrument preparation, e-book development and validation, pretest, intervention
administration, posttest, data processing, and preparation of the research report.

The study used a pretest—posttest control-group design. A pretest was administered
to the intervention group (O1) and the control group (O3). The intervention group then
received the interactive e-book intervention, whereas the control group followed the
comparison condition. After the two-month study period, a posttest was administered to
the intervention group (O2) and the control group (O4). Changes from pretest to posttest
were analyzed within each group, and outcomes were compared between groups to
evaluate the intervention effect.

Rasearch

Subfects 01 X1 02
Research

Rasearch

Subfects 03 %2 04

Figure 1. Two-group pretest—posttest study design

Fine motor development was assessed using a fine motor assessment rubric linked
to six activities incorporated into the interactive e-book. The activities were: (1) matching
triangles to assess hand—eye coordination; (2) coloring an elephant picture to assess
control of writing tools; (3) drawing a rectangle to assess hand—eye coordination; (4)
cutting out a square to assess hand—finger coordination; (5) pasting a star to assess
precision; and (6) drawing a circle to assess fine motor control.

Each activity was assessed using a developmental achievement rubric with four
levels: Not Yet Developing (BB), Beginning to Develop (MB), Developing as Expected
(BSH), and Developing Very Well (BSB). For quantitative analysis, the categories were
coded as BB =1, MB =2, BSH = 3, and BSB = 4. The summed rubric score would range
from 6 to 24, with higher scores indicating better fine motor performance. However, the
reported group means of approximately 3.70—4.65 do not match this total-score scale. The
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authors must clarify whether analyses used an item mean, a separate developmental index,
or another scoring transformation, and reconcile the instrument description with Tables 2
and 3.

Data analysis in this study included univariate analysis to describe respondent
characteristics, assessment of data normality distribution, and hypothesis testing using
paired-samples t-test and independent-samples t-test. All statistical tests were performed
at the 95% confidence level. Normality of data distribution was evaluated using the
Shapiro-Wilk test, and homogeneity of variance between groups was assessed using the
Levene test. Statistical analyses were performed using IBM SPSS Statistics 26.

RESULTS AND DISCUSSION
Results
Respondent Characteristics

Participant characteristics included age and sex. Respondent characteristic data was
used to provide an overview of the research subjects and ensure that the baseline
characteristics of the two groups were comparable

Table 1. Respondent Characteristics Based on Age

Age Intervention (n) Control (n) Total (%)
5 years 11 11 37%
6 years 19 19 63%
Total 30 30 100%

As shown in Table 1, participants were aged 5—6 years. In both groups, 11 children
were aged 5 years and 19 children were aged 6 years, the intervention group for children
aged 5 years consisted of 11 children and for children aged 6 years consisted of 19
children, as well as the control group. These age groups are appropriate for the research
targets because at this age, children experience increasingly complex motor skill
development and require appropriate stimulation.

Distribution of Mean Scores of Fine Motor Development Before and After
Intervention

Table 2. Distribution of Mean Scores for Fine Motor Development
Before and After intervention

Group N Mean Difference CI (95%) p-value
Intervention (Pretest-Posttest) 30 0.800 0.469 —1.131 <0.001
Control (Pretest-Posttest) 30 0.576 0.262 — 0.872 0.001

Table 2 shows the mean change in fine motor development from pretest to posttest
in both groups. The intervention group increased by 0.800 (95% CI: 0.469-1.131; p <
0.001), indicating a statistically significant improvement following the interactive e-book
intervention. The control group also improved significantly, with a mean increase of

Homepages: https.//fahruddin.org/index.php/jth/ 1637

Z'l—.l turnltln Page 11 of 17 - Integrity Submission Submission ID  trn:oid:::1:3700493250



z"-.l turnltln Page 12 of 17 - Integrity Submission Submission ID  trn:oid:::1:3700493250

0.576 (95% CI: 0.262—0.872; p = 0.001). Thus, both groups improved over time, while
the intervention group showed the larger numerical mean increase.

o Distribution of mean scores of fine motor development before and after intervention

Table 3. Distribution of Mean Scores of Fine Motor Development
Before and After Intervention

Pretest Posttest Mean o
® © GEoUp N Mean+SD  Mean+SD Difference >7° €l p-value
Intervention 30  3.70+1.055  4.60 +1.200 0.800 01'416391_ <0.001
Control 30 420+0.847 4.65+1.100 0.576 06286722_ 0.001

Table 3 presents the pretest and posttest mean scores for the intervention and control
groups. After the two-month study period, the intervention group showed a mean increase
of 0.800, while the control group showed a mean increase of 0.576. These within-group
changes were statistically significant (intervention: p < 0.001; control: p = 0.001). The
intervention group therefore demonstrated the larger numerical improvement in fine
motor scores over the study period.

The intervention group exhibited a numerically larger reported gain than the control
group. Nevertheless, within-group significance does not establish a statistically
significant treatment effect. A between-group comparison of change scores (or an
appropriately adjusted analysis of posttest outcomes) with its effect estimate, 95%
confidence interval, and p-value is required before claiming superiority. The
interpretation has therefore been limited to the observed mean changes unless the authors
confirm the final between-group test statistic, confidence interval, and p-value.

Discussion
Respondent Characteristics
Based on the results of the analysis of the characteristics of research subjects in the

Community Health Center work area for children aged 5—6 years who were divided into

intervention and control groups, the majority of respondents were in the 6-year-old age

range (63%), while children aged 5 years amounted to 37%. The selection of this

preschool age group is considered very appropriate developmentally, considering that in

this phase children are in a golden period (golden age) where physical growth and motor

development occur rapidly and complexly, thus requiring targeted stimulation that is in

@ accordance with the characteristics of their growth and development (Firda Mahanani et
al., 2022). From the perspective of Early Childhood Education (PAUD) theory, optimized
stimulation in this age range will be very determine the maturity of physiological
functions, small muscle strength, and neuromuscular coordination of the child's body
before entering further formal education.
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The findings of these age characteristics are in line with various previous studies
which emphasize the importance of intervention. fine motor skills in children aged 56
years. For example, research by Kuswanto et al. (2021) showed that structured activities
involving hand-finger coordination had a very significant effect on improving children’s
fine motor skills (p < 0.001). This finding was confirmed by Safitri et al. (2022) and
Afifah et al. (2023), who stated that children aged 5—6 years already have sufficient
cognitive capacity and motor readiness to receive manipulative exercises, such as holding
writing tools and beginning writing, which require good visual-motor coordination.
Furthermore, Rahayu Khoerunnisa et al. (2023) and Luvasi et al. (2023) through research
on puzzle playing and weaving activities (p < 0.001) proved that repetitive hand
movements are effective in stimulating finger dexterity in preschool children.

Although environmental factors, parenting styles, and cultural backgrounds (such
as local Sundanese culture in the Bogor region) contribute to the development of
children's motor skills (Novitasari et al., 2023), the dominant age of 6 years in this study
serves primarily as a baseline characteristic for subject homogeneity, ensuring that
children have the cognitive maturity to understand digital instructions. The researchers'
argument emphasizes that age does not stand alone as a determinant of intervention
success, but rather as a window of opportunity where interactive media-based stimulation
will be maximally responded to by the child's central nervous system in forming new
synaptic pathways that support fine motor skills.

Distribution of Mean Scores of Fine Motor Development Before and After
Intervention

Based on the results of data analysis, the group given the interactive e-book
intervention experienced a very significant increase in fine motor skills (mean difference
= 0.800; 95% CI: 0.469-1.131; p < 0.001), while the control group also experienced a
significant increase but with a smaller magnitude (mean difference = 0.576; 95% CI:
0.262—0.872; p = 0.001). The higher increase in the intervention group occurred because
the interactive e-book provided dynamic visual stimulation and manipulative activities
that require repeated eye-hand coordination.

These findings are consistent with evidence that structured, active, and visually
guided activities can support fine motor practice. Sari et al. (2024) and Luvasi et al. (2023)
reported benefits from repeated manipulative and visually guided activities that require
coordinated hand and finger movements. Although these studies did not evaluate the same
interactive e-book used in the present study, they provide a mechanistic comparison
because the activities similarly involve repetition, visual guidance, and hand—eye
coordination. Ziaurrahman et al. (2024) further reported that e-book effectiveness
depends on how digital content is designed and integrated into learning activities. In the
present study, the interactive e-book combined visual instructions with matching,
coloring, drawing, cutting, and pasting tasks, thereby linking digital guidance with fine
motor practice.
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Taken together, the findings suggest that the improvement observed in the
intervention group may be related to the structured and repeated stimulation provided
through the interactive e-book. Improvement in the control group may also reflect normal
maturation and routine daily activities. Accordingly, the interactive e-book should be
interpreted as a supplementary learning medium rather than as a replacement for
conventional physical activities. Its potential value lies in organizing developmentally
appropriate tasks and providing repeated visual guidance for hand—eye coordination and
controlled finger movements.

Differences in Fine Motor Development (Posttest) Between the Intervention Group and
the Control Group.

After two months of treatment, the intervention group showed an increase in the
mean change score of 0.80, higher than the control group at 0.58. Fine motor development
in children aged 56 years involves coordination of small muscles of the hands and
fingers as well as mature visual-motor coordination for carrying out directed activities
such as drawing, coloring, cutting, and manipulating objects. Firda Mahanani et al. (2022)
explained that the age of 5—6 years is a crucial phase that requires appropriate stimulation
for optimal achievement of children's fine motor development.

The present findings can be compared with studies of interventions that require
repeated visual-motor and manipulative practice. Sari et al. (2024), Purba and Ramadhani
(2025), Kuswanto et al. (2021), and Purnomo et al. (2025) reported improvements in fine
motor performance following structured activities involving picking up, placing,
arranging, stringing, collage, or project-based manipulation. These interventions are not
identical to an interactive e-book, but they are methodologically relevant because they
employ repeated task-based practice targeting hand—eye coordination and finger control.
Evidence specifically evaluating interactive e-books for fine motor outcomes remains
limited; this limitation reinforces the contribution of the present study while also
indicating the need for further controlled digital-intervention research.

These findings are also consistent with Hakim et al. (2022) and Khairunisa et al.
(2026), who reported that structured and repetitive fine motor activities can strengthen
coordination and motor control. The present results extend this principle to a digitally
guided format. However, because the observed mean gain was larger in the intervention
group, rather than relying solely on this numerical difference, the effectiveness of the
interactive e-book should be interpreted together with the verified between-group
statistical analysis. This cautious interpretation avoids overstating superiority over
conventional methods.

CONCLUSION

Most participants were 6 years old (63%). This characteristic describes the sample
but does not establish an intervention effect. Fine motor scores improved in both groups,
with a larger numerical mean increase in the interactive e-book group (0.800) than in the
control group (0.576). These findings indicate that interactive e-books have potential as
a supplementary medium for fine motor stimulation in children aged 5—6 years.The
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interactive e-book organized activities requiring hand—eye coordination, writing-tool
control, finger coordination, and precision. The larger numerical gain in the intervention
group is promising, but superiority over the control condition cannot be established
without a verified between-group analysis. Interactive e-books may complement, rather
than replace, physical play and supervised fine motor activities.
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