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Abstract

The ability to recognize and differentiate numbers is a fundamental component of early childhood numeracy
development; however, many children experience difficulties distinguishing visually similar numbers such as 6
and 9. This study aims to develop, validate, and evaluate the effectiveness of BAMSI (Busy Book for Numbers Six
and Nine) as an interactive learning medium for children aged 5-6 years. The research employed a Research
and Development (R&D) approach using the ADDIE model, encompassing analysis, design, development,
implementation, and evaluation stages. The feasibility of the media was assessed through expert validation
involving media and subject-matter experts using a Likert-scale instrument, while effectiveness was tested
using a one-group pretest-posttest design with 17 kindergarten children. Assessment indicators included the
bility to identify, name, and classify numbers 6 and 9. The validation results indicated that the BAMSI media
was highly feasible. Furthermore, the effectiveness test showed a significant improvement in children’s number
recognition abilities, as evidenced by the Wilcoxon test (p < 0.001) and an N-Gain score of 0.81 (high category).
The novelty of this study lies in integrating sensorimotor-based activities that enable children to manipulate
physical objects, thereby strengthening visual discrimination and conceptual understanding. These findings
suggest that BAMSI is an effective, engaging, and developmentally appropriate medium for enhancing early
numeracy skills.
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I. INTRODUCTION

Early Childhood Education (ECE) serves children aged 0-6 years, a developmental period
characterized by rapid cognitive, emotional, and neurological growth (Selvia & Nurachadijat, 2023).
This phase, often referred to as the golden age, represents a critical window in which children’s
brain development reaches its peak potential, requiring appropriate and meaningful stimulation
from both educators and caregivers. To optimize this potential, learning environments must be
carefully designed to support multiple domains of development, including motor skills, socio-
emotional growth, moral and religious values, language, creativity, and particularly cognitive
development (Azizah et al., 2023).

From a developmental perspective, Piaget posits that children aged 5-6 years are in the
preoperational stage, where symbolic thinking begins to emerge, although learning remains highly
dependent on concrete experiences (Simatupang et al., 2023). At this stage, children can recognize
symbols such as numbers, yet they require direct interaction with tangible objects to construct
meaningful understanding. Sensorimotor-based learning activities, therefore, play a crucial role in
facilitating the formation of symbolic representations. In this context, the use of interactive learning
media such as busy books enables children to engage in hands-on activities—including matching,
sorting, assembling, and manipulating objects—that strengthen their ability to distinguish visually
similar numerical forms. This aligns with Montessori’s perspective, which emphasizes the
importance of concrete materials and play-based learning in supporting cognitive development and
logical reasoning.

Mechanistically, sensorimotor activities allow children to interact directly with learning
objects through touching, arranging, and manipulating numerical representations. These
interactions help bridge the gap between concrete experiences and abstract symbols, enabling
children to gradually construct mental representations of numbers. Through repeated exposure
and active engagement, children become more capable of identifying subtle visual differences, such
as those between the numbers 6 and 9. Thus, sensorimotor learning not only enhances fine motor
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coordination but also supports higher-order cognitive processes related to symbol recognition and
differentiation during the preoperational stage. Despite its importance, challenges remain in early
childhood learning, particularly in children’s ability to distinguish visually similar numbers.
Difficulties in differentiating numbers such as 6 and 9 can hinder the development of foundational
numeracy skills if not addressed through appropriate instructional media. Preliminary
observations conducted at TK Dharma Wanita Kembang Belor, Mojokerto, revealed that
approximately 60% of children in Group B were unable to correctly sequence numbers from 1 to
10, with notable confusion between the numbers 6 and 9. This issue appears to stem from the
predominant use of conventional teaching methods, such as number posters and rote
memorization, which tend to be monotonous and less meaningful for young learners.

Previous studies have explored the development of busy book media for general number
recognition (Febrisia & Hadiyanto, 2023) and other educational tools such as counting-based game
media (Hidayah et al., 2022). However, most of these studies focus on general number introduction
(e.g., numbers 1-10) and have not specifically addressed the problem of visual discrimination
between similar numerical symbols. This indicates a research gap in developing targeted,
interactive learning media that address specific cognitive challenges in early numeracy. One
promising solution is the use of Busy Book media, which consists of interactive, activity-based
learning materials designed as educational play tools (Astuti, 2023). Busy books are particularly
suitable for early childhood learners because they are concrete, engaging, and capable of
simultaneously stimulating cognitive and fine motor development. Based on this rationale, the
present study aims to develop and evaluate the feasibility and effectiveness of BAMSI (Busy Book
for Numbers Six and Nine) in improving children’s ability to distinguish between the numbers 6
and 9 among those aged 5-6 years. Specifically, this study addresses two research questions: (1)
how feasible is the BAMSI media based on expert validation, and (2) how effective is the use of
BAMSI in enhancing children’s ability to differentiate between the numbers 6 and 9.

This study is expected to contribute theoretically to the development of sensorimotor-based
learning media that strengthen symbolic number representation in the preoperational stage, and
practically to provide an interactive and developmentally appropriate instructional alternative for
early childhood education.

METHOD

This study employed a Research and Development (R&D) approach using the ADDIE model,
which consists of five systematic stages: Analyze, Design, Development, Implementation, and
Evaluation. This model was selected due to its structured framework that enables the development
of instructional media from needs analysis to product evaluation. To assess the effectiveness of the
developed media, a pre-experimental one-group pretest-posttest design was applied. This design
allows the measurement of changes in children’s abilities before and after the intervention;
however, its limitations in establishing causal inference are acknowledged due to the absence of a
control group. The participants consisted of 17 kindergarten children aged 5-6 years from Group B
at TK Dharma Wanita Kembang Belor, Mojokerto. The developed product was BAMSI (Busy Book
for Numbers Six and Nine), designed to facilitate children’s understanding and differentiation of
numbers 6 and 9 through sensorimotor-based activities involving direct object manipulation .

In the analysis stage, preliminary observations identified that most children experienced
difficulties in sequencing numbers and distinguishing visually similar digits, particularly 6 and 9.
Additionally, existing instructional practices were dominated by the use of posters and rote
memorization, which lacked interactive and concrete learning experiences. In the design stage,
BAMSI was developed as a 20 x 20 cm activity-based book using laminated art paper to ensure
durability and safety. The activities included threading, puzzle assembly, matching, grouping, and
constructing numbers using sensory materials, arranged progressively from recognizing individual
numbers to combining both numbers.

The development stage involved producing the media and validating it through expert
judgment by two media experts and two subject-matter experts using a Likert-scale instrument.
The assessed aspects included visual design, content appropriateness, clarity of instructions, and
engagement level. The implementation stage consisted of three learning sessions (60 minutes
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each), beginning with a pretest using flashcards, followed by structured activities using BAMSI, and
ending with a posttest to measure improvement. Finally, evaluation was conducted through both
formative and summative approaches. Data were analyzed using the Shapiro-Wilk test, which
indicated non-normal distribution; therefore, the Wilcoxon Signed Rank Test was applied to assess
differences between pretest and posttest scores. Additionally, N-Gain analysis was used to
determine the magnitude of improvement. Data collection techniques included observation and
documentation, while data analysis focused on both feasibility (expert validation) and effectiveness
of the developed media .

RESULTS AND DISCUSSION
A. Results
1. Results of Product Development

Prior to the feasibility evaluation, the developed product—BAMSI (Busy Book for
Numbers Six and Nine)—is presented to provide a comprehensive visual context of the
learning media. This presentation illustrates the conceptual design, structural organization,
and interactive features embedded within the product, enabling a clearer understanding of
how the media supports early numeracy development. By presenting the product visually,
readers can better grasp the alignment between the media design and the cognitive
characteristics of children aged 5-6 years.

BAMSI is designed as an interactive, activity-based learning medium in the form of a
compact busy book that integrates sensorimotor-based tasks. The design emphasizes hands-
on engagement, allowing children to interact with learning materials through tactile and
visual experiences. Each page includes progressive activities such as matching, grouping,
assembling puzzles, threading, and manipulating objects that represent the numbers 6 and 9.
These activities support fine motor development while strengthening children’s ability to
recognize, differentiate, and internalize numerical symbols. Furthermore, the visual design of
BAMSI incorporates colorful and child-friendly elements to enhance motivation and attention
during the learning process. The use of laminated materials ensures that the media is safe,
reusable, and suitable for repeated use in early childhood learning environments. The
integration of sensory materials also reinforces learning through multi-sensory experiences,
particularly at the preoperational stage of cognitive development. The presentation of the
product visualization is therefore essential to demonstrate how BAMSI facilitates active
learning, supports experiential engagement, and bridges the gap between concrete
manipulation and abstract symbol recognition. Through direct interaction with the media,
children are encouraged to construct their understanding of numerical concepts, particularly
in distinguishing visually similar numbers such as 6 and 9.

BAMSI

BUSY BOOK ANGKA

Figure 2. Number 9 material section
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Figure 3. Number 6 and 9 material

Based on the overall presentation of the product shown in the figures above, the BAMSI
media (Busy Book for Numbers Six and Nine) demonstrates a structured, interactive design
that aligns with the developmental characteristics of children aged 5-6 years. Each page is
designed with varied and progressive activities, ranging from the introduction of number
shapes to more complex tasks that require children to differentiate between the numbers 6
and 9. The use of attractive colors, contextual illustrations, and manipulative elements such
as puzzles, threading, and object grouping provides a concrete and enjoyable learning
experience for children.

In addition, the integration of sensorimotor activities within the media allows children to
learn through direct interaction with objects, thereby strengthening their visual and
conceptual understanding of numerical symbols. Thus, BAMSI functions not only as a learning
aid but also as an effective medium for simultaneously developing children’s cognitive
abilities and fine motor skills.

2. Results of Media Feasibility Analysis

To ensure that the developed BAMSI media (Busy Book for Numbers Six and Nine) meets
the feasibility standards as a learning medium for early childhood education, a validation
process was conducted by experts. This validation involved two types of experts, namely
media experts and subject-matter experts, who possess expertise in instructional media
development and early childhood education. The assessment process used a Likert-scale
instrument with a score range of 1-4. The validation instrument consisted of 8 items for
media aspects and 10 items for content aspects, covering indicators such as visual
appearance, content appropriateness, alignment with children’s developmental stages, and
ease of use. The validation data were then analyzed quantitatively to determine the feasibility
level of the developed media. The percentage of feasibility was calculated using the following
formula:

P = %x 1009%

Description:
P= Feasibility percentage
f= Obtained score
N= Maximum total score
The formula is used to calculate the percentage of media feasibility based on the scores
obtained from expert evaluations compared to the maximum possible score. The results are
then interpreted into feasibility categories, such as highly feasible, feasible, fairly feasible, or
less feasible. This interpretation provides an objective overview of the quality of the
developed media and determines whether BAMSI meets the criteria for use in the learning
process. Furthermore, the results of this analysis serve as a basis for revising and refining the
product before proceeding to the field implementation stage.
a) Validation by Media Experts
Media expert validation was conducted to assess the feasibility of the BAMSI
product as a learning medium for early childhood education. The validation process
involved two experts with expertise in instructional media. The assessment was carried
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out using a questionnaire consisting of 8 items covering several aspects, including visual
appearance, media design, readability, color appropriateness, safety for children, and the
quality of materials used. The scores were analyzed using a percentage formula to
determine the feasibility level of the media. The resulting percentages were then
interpreted into feasibility categories using the following criteria: 81-100% (highly
feasible), 61-80% (feasible), 41-60% (fairly feasible), and <40% (less feasible).

Based on the evaluation results, the first media expert gave a score of 31 out of a
maximum score of 32 (97%), while the second expert awarded the maximum score of 32
(100%). Therefore, the average feasibility percentage reached 97.5%, which falls into the
“highly feasible” category. These findings indicate that the BAMSI media meets the
required standards to be used as a learning medium for children aged 5-6 years.
However, the experts also provided several suggestions for improvement, particularly
regarding the alignment of images with the overall media design. Accordingly, revisions
were made to enhance the quality of the product before its implementation stage.

Table 1. Media Expert Validation Score Results

Item Media Media
No. Assessed Aspects Expert1 Percentage Expert2 Percentage
Number
Score Score
1, BAMSImedia 1-5 19 95% 20 100%
appearance
2. Use of BAMSI media 6-7 8 100% 8 100%
3.  Application in learning 8 4 100% 4 100%
Total Score 31 97% 32 100%

Based on Table 1, the results of the media expert validation indicate that the BAMSI
learning media achieved a very high level of feasibility across all assessed aspects. The
visual appearance of the media obtained a score of 95% from the first expert and 100%
from the second expert, indicating that the design is attractive, clear, and appropriate for
early childhood learners. The aspects of media usage and application in learning both
reached 100% from both experts, demonstrating that the media is easy to use, functional,
and effectively supports the learning process. Overall, the average feasibility score
reached 97.5%, which falls into the “highly feasible” category. These findings suggest
that BAMSI meets the required standards in terms of design quality, usability, and
instructional applicability. Therefore, the media is considered appropriate for use in
early childhood education settings, particularly for supporting children’s ability to
recognize and differentiate numbers 6 and 9.

b) Validation by Subject Matter Experts

Subject matter expert validation was conducted to assess the feasibility of the
BAMSI media in terms of content quality and its alignment with early childhood learning
objectives. The validation process involved two experts with expertise in early childhood
education. The assessment was carried out using a questionnaire consisting of 10 items
covering several aspects, including the alighment of content with learning objectives,
suitability with children’s developmental stages, accuracy of the material, and the
relevance of activities to the indicators of recognizing numbers 6 and 9. The scores were
analyzed using a percentage formula to determine the feasibility level of the content. The
results were then categorized based on the following criteria: 81-100% (highly feasible),
61-80% (feasible), 41-60% (fairly feasible), and <40% (less feasible).

Based on the validation results, the first subject matter expert gave a score of 40 out
of a maximum score of 40 (100%), while the second expert gave a score of 39 (97.5%).
Thus, the average feasibility percentage reached 98.75%, which falls into the “highly
feasible” category. This indicates that the BAMSI media is highly appropriate in terms of
content quality and relevance to learning objectives. However, although the media was
generally rated as highly feasible, the experts provided several minor suggestions,
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particularly regarding the refinement of supporting materials. These suggestions were
used as a basis for revising and improving the product before its implementation stage.

Table 2. Subject Matter Expert Validation Score Results

No. Assessed Aspects Nllltrflrl?er E’;Egizl Percentage E’;Egizz Percentage
1.  Learning objectives 1-2 8 100% 8 100%
2. Content 3-5 12 100% 12 100%
3.  Presentation method 6-7 8 100% 8 100%
4.  Content accuracy 8-9 8 100% 8 100%
5 Suppo_rting learning 10 4 100% 3 95%
materials
Total Score 40 100% 39 97.5%

Based on Table 2, the results of the subject matter expert validation indicate that the
BAMSI learning media achieved an excellent level of feasibility across all assessed
aspects. Most indicators, including learning objectives, content, presentation, and
content accuracy, obtained a perfect score (100%) from both experts, demonstrating
that the material is highly relevant, accurate, and well-aligned with early childhood
learning needs. Although the aspect of supporting learning materials received a slightly
lower score from the second expert (95%), it still falls within the “highly feasible”
category. Overall, the average feasibility score of 98.75% confirms that the BAMSI media
meets high standards in terms of content quality and instructional relevance. Therefore,
the media is considered highly appropriate for use in supporting children’s ability to
recognize and differentiate numbers 6 and 9.

c) Media Effectiveness Analysis
The effectiveness analysis of the BAMSI media was conducted to determine the
extent to which the developed media could improve the ability of children aged 5-6
years to recognize and differentiate the numbers 6 and 9. The data used in this analysis
were obtained from pretest and posttest results, which were further analyzed using the
Wilcoxon test and N-Gain calculation to measure the level of improvement.
1) Pretest and Posttest Results
The pretest was conducted to assess children’s initial ability before the
implementation of the BAMSI media. The assessment was carried out using an
observation sheet consisting of three indicators: the ability to identify, name, and
classify the numbers 6 and 9. Each indicator was scored on a scale of 1-4, resulting
in a maximum possible score of 12 for each child. The percentage of ability was
calculated using the following formula:

Obtained Score

P t = - x 1009
ereentage Maximum Score A

The pretest results indicated that the children’s initial ability was relatively low.
Based on descriptive analysis, the average pretest score was 4 out of a maximum
score of 12, equivalent to 33%. This finding suggests that most children were not yet
able to correctly identify, name, or classify the numbers 6 and 9. After the
implementation of the BAMSI media across three learning sessions, a posttest was
conducted to measure changes in children’s abilities. The posttest results showed a
notable improvement, with the average score increasing to 8 out of 12, or 67%. This
improvement indicates that most children were able to recognize numerical
symbols, name, and differentiate the numbers 6 and 9, and begin to classify them
correctly. However, some children had not yet fully mastered number recognition,
as evidenced by minor errors during certain learning activities.
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Table 3. Pretest Results of Number Recognition Ability (6 and 9)

No Student Name Item 1 Item 2 Item 3 Total Percentage
1 ZAK 3 3 3 9 75%
2 AKH 3 3 3 9 75%
3 ZEN 1 1 1 3 25%
4 VIC 1 1 1 3 25%
5 BAR 3 2 2 7 58.3%
6 FAZ 3 2 2 7 58.3%
7 REN 2 3 3 8 67%
8 DAN 1 1 1 3 25%
9 DEV 1 1 1 3 25%
10 NAZ 1 1 1 3 25%
11 REG 3 2 2 7 58.3%
12 SHE 1 1 1 3 25%
13 RAF 1 1 1 3 25%
14 REI 1 1 1 3 25%
15 RAY 1 1 1 3 25%
16 ZEH 1 1 1 3 25%
17 RAS 3 3 2 8 67%

Total 30 28 27

Based on Table 3, the pretest results indicate that children’s initial ability to
recognize and differentiate the numbers 6 and 9 was relatively low. The majority of
students obtained scores in the lower range, with many achieving only 25%,
reflecting limited mastery of identifying, naming, and classifying the target numbers.
Only a few students reached moderate scores (58.3%-75%), suggesting partial
understanding.

The total scores for each item (30, 28, and 27) further confirm that performance
across all indicators was generally weak and uneven. These findings indicate that
most children had not yet developed sufficient visual discrimination and symbolic
understanding of the numbers 6 and 9 prior to the intervention. Therefore, the
pretest results highlight the need for an interactive and concrete learning medium to
support early numeracy development.

Table 4. Posttest Results of Number Recognition Ability (6 and 9)

No Student Name Item 1 Item 2 Item 3 Total Percentage
1 ZAK 4 4 4 12 100%
2 AKH 4 4 4 12 100%
3 ZEN 3 3 3 9 75%
4 VIC 3 3 3 9 75%
5 BAR 4 4 3 11 92%
6 FAZ 4 4 4 12 100%
7 REN 4 4 4 12 100%
8 DAN 3 3 2 8 67%
9 DEV 3 2 2 7 58.3%
10 NAZ 3 3 3 9 75%
11 REG 4 4 4 12 100%
12 SHE 4 4 3 11 92%
13 RAF 4 3 3 10 83.3%
14 REI 4 4 3 11 92%
15 RAY 3 3 3 9 75%
16 ZEH 4 3 3 10 83.3%
17 RAS 4 4 4 12 100%
Total 62 59 55
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Based on Table 4, the posttest results show a significant improvement in
children’s ability after the implementation of the BAMSI media. Most students
achieved high scores, with several reaching 100%, indicating that they were able to
correctly identify, name, and classify the numbers 6 and 9. The distribution of scores
shifted from predominantly low in the pretest to moderate and high categories in
the posttest. The total scores for each item (62, 59, and 55) demonstrate a consistent
increase across all indicators, reflecting overall improvement in performance.
Although a few students still showed moderate results, the majority displayed
substantial progress in recognizing and differentiating numerical symbols.

Overall, these findings suggest that the BAMSI media is effective in enhancing
children’s early numeracy skills, particularly in addressing difficulties related to
visual discrimination between similar numbers through interactive and
sensorimotor-based learning activities.

The comparison between pretest and posttest results is illustrated in Figure 5,
which shows a clear improvement in children’s abilities after the use of the BAMSI
media.

Comparison of Pretest and Posttest Results

70

60

30 1

30

Percentage (%)

20 1

10 4

Pretest Posttest
Test Type

Figure 4. Comparison Graph of Pretest and Posttest Results

Based on Figure 4, the average percentage of children’s ability increased from
approximately 33% in the pretest to around 67% in the posttest. This substantial
increase indicates that the implementation of the BAMSI media contributed
positively to enhancing children’s ability to recognize and differentiate the numbers
6 and 9. The upward trend shown in the graph reflects a significant shift from low to
moderate levels of achievement, suggesting that the learning activities provided
through BAMSI effectively facilitated children’s understanding of numerical
symbols. The use of interactive and sensorimotor-based tasks appears to support
meaningful learning experiences, enabling children to engage actively and improve
their performance.

Overall, the graphical comparison reinforces the findings from the descriptive
data, confirming that BAMSI is an effective learning medium for improving early
numeracy skills, particularly in addressing difficulties related to visual
discrimination between similar numbers.
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2)

3)

Wilcoxon Test Results

The normality test results using the Shapiro-Wilk test indicated that the data
were not normally distributed. Therefore, the Wilcoxon Signed-Rank Test was
employed to analyze the differences in children’s abilities between the pretest and
posttest results. The results of the Wilcoxon test showed an Asymp. Sig. (2-tailed)
value of 0.000 (< 0.05), indicating a statistically significant difference in children’s
abilities before and after the implementation of the BAMSI media. This finding
confirms that the use of BAMSI had a significant effect on improving children’s
ability to recognize and differentiate the numbers 6 and 9.

The detailed results of the Wilcoxon Signed-Rank Test are presented in the
following table:

Table 5. Wilcoxon Signed-Rank Test (Ranks)

Comparison Category N Mean Rank Sum of Ranks
Posttest - Pretest Negative Ranks 0 0.00 0.00
Positive Ranks 17 9.00 153.00
Ties 0
Total 17

Table 6. Wilcoxon Test Statistics

Variable Value
Z -3.635
Asymp. Sig. (2-tailed) 0.000

Based on Table 5, all participants (N = 17) fall into the positive ranks category,
indicating that every child showed an improvement in performance from pretest to
posttest. There were no negative ranks or ties, meaning that no participant
experienced a decline or remained unchanged. The mean rank value of 9.00 and the
sum of ranks of 153.00 further confirm a consistent upward trend in children’s
abilities after the intervention. Table 6 presents the statistical results of the
Wilcoxon Signed-Rank Test, showing a Z value of -3.635 with an Asymp. Sig. (2-
tailed) of 0.000 (< 0.05). This indicates that the difference between pretest and
posttest results is statistically significant.

These findings provide strong evidence that the BAMSI media has a significant
effect on improving children’s ability to recognize and differentiate the numbers 6
and 9. The absence of negative ranks and the dominance of positive ranks suggest
that the intervention was consistently effective across all participants.

N-Gain Results

The N-Gain analysis was conducted to determine the level of improvement in
children’s abilities after the implementation of the BAMSI media. The results
indicate that the average N-Gain score is 0.8123 (81.23%), which falls into the high
category. This finding suggests that the use of BAMSI is highly effective in improving
children’s ability to recognize and differentiate the numbers 6 and 9.

Table 7. N-Gain Score Results

Variable N Minimum Maximum Mean Std. Deviation
N-Gain Score 17 0.44 1.00 0.8123 0.17935
N-Gain (%) 17 44.00 100.00 812.325 1.793.502
Valid N (listwise) 17

Based on Table 7, the N-Gain score shows a substantial improvement in
children’s learning outcomes after the intervention. The mean N-Gain value of
0.8123 indicates that the level of improvement is categorized as high, meaning that
the majority of children experienced significant progress in their ability to recognize

http://journal.ainarapress.org/index.php/jiepp 9



E-ISSN: 2775-7854
Jurnal Inovasi, Evaluasi, dan Pengembangan Pembelajaran (JIEPP)
Volume 6, Issue 1, April 2026, pp 1-12

and differentiate the numbers 6 and 9. The minimum N-Gain value of 0.44 suggests
that even the lowest improvement still falls within a moderate range, while the
maximum value of 1.00 indicates that some children achieved optimal learning
gains. The relatively moderate standard deviation (0.17935) reflects that the
improvement is fairly consistent across participants.

Overall, these findings confirm that the BAMSI media is highly effective in
enhancing early numeracy skills, particularly in overcoming children’s difficulties in
distinguishing visually similar numbers through interactive and sensorimotor-based
learning activities.

B. Discussion

The results of this study indicate that the BAMSI media is effective in improving children’s
ability to recognize and differentiate the numbers 6 and 9. This is evidenced by the comparison
between pretest and posttest results, where the average percentage of children’s ability
increased from 33% to 67% after participating in learning activities using BAMSI. This
improvement suggests that the use of concrete and interactive media facilitates children’s
understanding of numerical concepts through direct engagement.

The effectiveness of BAMSI can be further explained through Piaget’s cognitive development
theory, which states that children aged 5-6 years are in the preoperational stage, where learning
is still highly dependent on concrete experiences. The sensorimotor activities embedded in
BAMS], such as threading, assembling, and grouping, provide meaningful hands-on experiences
that help children construct their understanding of number forms and distinctions. These
activities enable children not only to recognize symbols but also to internalize the structural
differences between numbers. Several design features of BAMSI also contribute to children’s
improved understanding. For instance, the use of visual markers—such as a dot at the bottom of
the number 6 and at the top of the number 9—helps reduce visual discrimination errors caused
by the similarity of the two symbols. In addition, manipulative activities such as threading and
constructing number shapes allow children to gradually understand numerical structures,
supporting deeper conceptual learning rather than mere memorization.

These findings are consistent with previous studies. Heratriana (2024) reported that the
use of busy book media can enhance early numeracy skills, while Syahputri and Sit (2023) found
that busy book-based learning improves children’s ability to recognize letters and numbers at
the age of 5-6 years. In line with these findings, the present study confirms that BAMSI is
particularly effective in addressing specific difficulties related to distinguishing visually similar
numbers. From a feasibility perspective, the validation results indicate that BAMSI is highly
appropriate for use in learning contexts. Media experts provided an average score of 97.5%,
while subject matter experts rated it at 98.75%, covering aspects such as visual design, safety,
clarity of presentation, alignment with learning objectives, and content accuracy. The Wilcoxon
test results further revealed a statistically significant difference between pretest and posttest
scores, confirming the effectiveness of the intervention. This is supported by the N-Gain value of
0.81, which falls into the high category, indicating substantial improvement in children’s early
numeracy abilities.

Practically, BAMSI can be implemented through play-based learning approaches, such as
threading numbers, assembling puzzles, and grouping objects according to numerical symbols.
These activities make learning more engaging and participatory while helping children
differentiate similar number forms more effectively.

However, this study has several limitations. The sample size was relatively small (17
children), and the study was conducted in a single institution using a pre-experimental design
without a control group. Additionally, the use of observational assessment may introduce
potential bias. Therefore, future studies are recommended to involve larger and more diverse
samples and to apply experimental or quasi-experimental designs with control groups to
enhance the generalizability and robustness of the findings.
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IV. CONCLUSION

This study demonstrates that the BAMSI media (Busy Book for Numbers Six and Nine) is
effective in improving the ability of children aged 5-6 years to recognize and differentiate the
numbers 6 and 9. The findings indicate that the integration of sensorimotor activities within the
BAMSI media helps reduce children’s errors in distinguishing visually similar numerical forms,
particularly the numbers 6 and 9. BAMSI functions not only as a cognitive learning aid but also as a
medium that stimulates motor activities, thereby supporting holistic learning processes in early
childhood education. These results suggest that numeracy learning involving the manipulation of
concrete objects and hands-on activities is more effective in helping children understand numerical
concepts compared to rote memorization alone.
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