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ABSTRACT
Focus is a fundamental cognitive ability that underlies successful learning in early childhood. This study
aims to: (1) develop the FANZZLE learning media suitable for improving the focus of children aged 5—6
years; (2) examine the feasibility of the FANZZLE learning media based on expert validation; and (3) test
the effectiveness of the media in enhancing children's focus. This research employed a Research and
Development (R&D) method using the 4D development model (Define, Design, Develop, Disseminate). The
research subjects consisted of 29 children aged 5-6 years at TKIT Ar’rosyiid, divided into two groups: B1
(14 children) and B2 (15 children). Research instruments included a needs analysis interview guide, expert
validation sheets, and observation sheets measuring children’s focus through four indicators: engagement
duration, engagement intensity, resistance to distraction, and attentional flexibility. Data were analyzed
using qualitative descriptive analysis for needs assessment, feasibility percentage analysis for expert
validation, and N-Gain analysis to measure effectiveness. The results showed that the FANZZLE media was
categorized as “highly feasible” with an average validation score of 93.33%. The media also proved effective
in improving children's focus, indicated by an increase in the mean score from 7.76 (pretest) to 12.62
(posttest) with an N-Gain score of 0.595 (moderate—high category). These findings indicate that FANZZLE
learning media is both feasible and effective for improving the focus of children aged 5-6 years in early
childhood education.
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INTRODUCTION

Early childhood education plays a crucial role in shaping children’s cognitive, social,
and emotional development. During the early years, children experience rapid brain
development that significantly influences their readiness for future learning. One of the
most essential cognitive abilities during this developmental stage is the capacity to maintain
focus or sustained attention. Sustained attention enables children to process information,
complete tasks, and engage meaningfully with learning activities. Without sufficient focus,
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children may struggle to follow instructions, participate in structured activities, and develop
foundational academic skills necessary for later educational success (Ginnell et al., 2021;
Geronimi et al., 2020).

In recent years, maintaining children's attention during learning activities has
become increasingly challenging. Rapid technological advancement and the growing
exposure of young children to digital media have significantly affected attention patterns.
Several studies have reported that excessive screen exposure and passive media
consumption can reduce children's attention span and self-regulation abilities. This
phenomenon is particularly concerning in early childhood settings, where attention
development should be stimulated through interactive and meaningful experiences
(Christakis, 2019; Sigman, 2017). Children who frequently interact with digital devices often
display shorter engagement durations and greater susceptibility to distractions during
classroom activities (Baroroh et al., 2022).

The issue of limited attention span is also evident in early childhood education
institutions in Indonesia. Many teachers report that children tend to lose focus quickly,
especially when learning activities rely on conventional teaching methods that are
repetitive or lack interactive elements. Observations conducted in early childhood
classrooms indicate that children often become distracted, shift between activities, or show
limited persistence when completing tasks. Such behaviors suggest that learning
environments need to provide more stimulating and engaging media that can support
children’s concentration and active participation (Raihan et al., 2020).

Learning media plays an important role in supporting children’s cognitive
engagement and focus. Effective learning media should be developmentally appropriate,
visually appealing, and capable of encouraging active participation. Educational games and
puzzle-based activities are widely recognized as tools that can stimulate children’s attention
and problem-solving skills. Puzzle games encourage children to observe patterns, recognize
shapes, and maintain focus while completing tasks. In addition, puzzle activities stimulate
cognitive processes such as visual-spatial reasoning, persistence, and goal-directed
behavior (Hirsh-Pasek et al., 2015; Zosh et al., 2017).

Previous studies have highlighted the positive impact of puzzle-based learning
media on children's cognitive development. Puzzle activities have been shown to improve
problem-solving skills, logical thinking, and fine motor coordination. They also encourage
sustained engagement because children must concentrate to match shapes, patterns, or
images correctly. However, most existing educational puzzles focus primarily on general
cognitive development or motor skills, while fewer studies specifically examine their role in
improving children's focus or attention span (Fisher et al., 2018).

Furthermore, many puzzle-based learning tools used in early childhood education
are still limited in terms of instructional design and developmental progression. Some
puzzles do not provide gradual levels of difficulty or structured guidance that can support
children’s attention development. As a result, children may either lose interest quickly if the
activity is too easy or feel frustrated if the task is too difficult. Therefore, there is a need to
design learning media that combines attractive visual elements, structured difficulty levels,
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and engaging learning experiences that can sustain children's attention over time (Plass et
al., 2020).

Based on these considerations, the development of innovative learning media
becomes essential in supporting children's focus during learning activities. One potential
approach is the use of FANZZLE (Fauna Puzzle) learning media. FANZZLE is designed as an
interactive puzzle game featuring colorful tetromino-based pieces and fauna-themed visual
elements. The media integrates structured levels of difficulty and engaging visual design to
encourage children to stay focused while solving puzzle challenges. Through playful
interaction and problem-solving activities, FANZZLE aims to stimulate children’s sustained
attention and cognitive engagement during the learning process.

Despite the growing interest in game-based learning for early childhood education,
research examining the development and effectiveness of puzzle-based media specifically
designed to improve children’s focus remains limited. Most previous studies focus on
cognitive skills in general rather than directly measuring attention indicators such as
engagement duration, intensity of involvement, resistance to distraction, and attentional
flexibility. This gap indicates the need for systematic research that develops and evaluates
learning media capable of improving children’s focus through structured educational play.

Therefore, this study aims to develop and evaluate the FANZZLE learning media as
an educational tool for improving focus among children aged 5—6 years. Specifically, the
objectives of this study are: (1) to develop FANZZLE learning media using the 4D
development model (Define, Design, Develop, Disseminate); (2) to determine the feasibility
of the developed media based on expert validation; and (3) to examine the effectiveness of
FANZZLE in improving children’s focus during learning activities.

The contribution of this research lies in several aspects. First, this study provides a
systematic development of puzzle-based learning media designed specifically to enhance
children’s focus in early childhood education. Second, the research introduces an attention-
based evaluation framework that measures children’s focus through multiple indicators of
engagement and distraction resistance. Third, the findings offer practical implications for
teachers and educators by providing an innovative and developmentally appropriate
learning media that can support children's concentration during classroom activities.
Ultimately, this study contributes to the growing body of research on play-based learning
and cognitive development in early childhood education.

METHOD
Research Design

This study employed a Research and Development (R&D) approach to develop and
evaluate a learning media called FANZZLE (Fauna Puzzle) aimed at improving the focus of
children aged 5—6 years. The development process followed the 4D model, which consists
of four stages: Define, Design, Develop, and Disseminate. The Define stage involved
identifying learning problems and analyzing the needs of teachers and students in early
childhood classrooms. The Design stage focused on planning the structure, visual elements,
and levels of difficulty of the FANZZLE learning media. The Develop stage involved producing
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the prototype, conducting expert validation, and implementing limited trials to evaluate the
feasibility and effectiveness of the media. Finally, the Disseminate stage aimed to introduce
the developed media for broader educational use.

Subjects / Population and Sample

The subjects of this study were 29 children aged 5-6 years enrolled at TKIT
Ar’rosyiid. The participants were divided into two groups: Group B1, consisting of 14
children, and Group B2, consisting of 15 children. These groups were selected to conduct
limited trials of the developed learning media and to evaluate its effectiveness in improving
children’s focus during learning activities. The selection of participants was based on their
age group and their enrollment in the kindergarten classes that correspond to the targeted
developmental stage.

Data Collection Procedure

Data collection was carried out through several techniques to support the
development and evaluation of the FANZZLE learning media.

First, needs analysis interviews were conducted with teachers to identify learning
challenges related to children's focus and to gather information about existing learning
media used in the classroom. This stage helped determine the design requirements for the
FANZZLE media.

Second, expert validation was conducted to assess the feasibility of the developed
media. Validation involved experts in educational media and early childhood learning
materials who evaluated the product using structured validation sheets. The assessment
focused on aspects such as content suitability, visual design, usability, and educational
relevance.

Third, observations were conducted during the implementation of the FANZZLE
learning media in classroom activities. Observation sheets were used to measure children’s
focus based on four indicators:

(1) duration of engagement,

(2) intensity of involvement,

(3) resistance to distraction, and
(4) attentional flexibility.

Pretest and posttest observations were carried out to compare children’s focus
levels before and after the use of the FANZZLE learning media.

Data Analysis

The collected data were analyzed using several analytical techniques. Qualitative
descriptive analysis was used to interpret the results of the needs analysis interviews and
to identify the characteristics required for the development of the learning media.

The feasibility of the FANZZLE media was analyzed using percentage-based
validation analysis derived from expert evaluation scores. The results were then categorized
into feasibility levels such as very feasible, feasible, fairly feasible, or not feasible.
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To evaluate the effectiveness of the developed media in improving children's focus,
the study employed the Normalized Gain (N-Gain) analysis. The N-Gain score was calculated
based on the difference between pretest and posttest scores to determine the magnitude
of improvement in children's focus after using the FANZZLE learning media. The resulting
N-Gain values were interpreted using standard categories, namely low, moderate, and high
improvement levels.

FINDING AND DISCUSSION
Research Results
Needs Analysis Results

The needs analysis was conducted through interviews with four teachers of Group
B at TKIT Ar'rosyiid who had at least two years of teaching experience. The interviews aimed
to identify classroom conditions related to children's focus and the learning media currently
used.

The results indicated that teachers frequently encountered difficulties in
maintaining children's focus during learning activities. Several children tended to shift their
attention quickly, become distracted by surrounding stimuli, or discontinue tasks before
completion. Teachers also reported that the available learning media were mostly
conventional and did not provide sufficient interactive engagement to sustain children's
attention. Table 1 presents the summary of findings from the needs analysis interviews.

Table 1. Summary of Needs Analysis Results

Aspect Findings
Children's attention Many children showed short engagement duration during
span learning activities
Learning media used Mostly conventional teaching aids and worksheets
Learning challenges  Children easily distracted and frequently switch activities
Teacher Interactive media that encourages sustained engagement and
expectations provides immediate feedback

Development of FANZZLE Learning Media

Based on the needs analysis conducted in the Define stage, the initial prototype
(Model Draft 1) of the FANZZLE learning media was designed during the Design stage of the
4D development model.

FANZZLE was developed as a puzzle-based educational game adapted from the
concept of tetromino block arrangements. The learning media integrates fauna-themed
visual elements and structured levels of difficulty suitable for children aged 5—6 years. Table
2 presents the design characteristics of the FANZZLE learning media.
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Table 2. Design Characteristics of FANZZLE Learning Media

Component Specification

Board size 30x40cm

Number of pieces 40 puzzle pieces

Shape types Seven tetromino shapes

Color design Seven bright colors

Difficulty levels Four progressive levels

Learning theme Fauna-based visual representation
Supporting materials User guide and activity instructions

Expert Validation Results
Expert validation was conducted to assess the feasibility of the developed learning
media. The validation involved two material experts and one media expert.

Material Expert Validation

Material validation was conducted by two experts. The evaluation covered five
aspects: learning objectives alignment, content suitability, learning support, clarity of
instructions, and educational relevance.

Table 3. Material Expert Validation Results

Validator Maximum Score Obtained Score Feasibility (%)
Material Expert 1 80 75 93.75%
Material Expert 2 80 75 93.75%
Average 80 75 93.75%

Media Expert Validation
Media validation was conducted by a media expert who evaluated the product
based on visual design, technical quality, safety, practicality, and durability.

Table 4. Media Expert Validation Results
Validator Maximum Score Obtained Score Feasibility (%)
Media Expert 80 74 92.50%

Overall Expert Validation

The results from all validators were compiled to determine the overall feasibility
level of the FANZZLE learning media.
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Table 5. Recapitulation of Expert Validation Results

Validation Type Feasibility Percentage
Material Expert Validation 93.75%
Media Expert Validation 92.50%
Average Feasibility Score 93.33%

Effectiveness Test Results

The effectiveness of the FANZZLE learning media was tested through a limited trial
involving 29 children aged 5-6 years at TKIT Ar'rosyiid. The participants were divided into
two groups:
e Group B1: 14 children
e Group B2: 15 children

Children's focus was measured using observation sheets before (pretest) and after
(posttest) the implementation of FANZZLE learning media.

Pretest and Posttest Results
Table 6 presents the average scores of children's focus before and after the use of

the FANZZLE learning media.

Table 6. Pretest and Posttest Results

Group Number of Average Pretest Average Posttest Score
Children Score Score Increase
B1 14 7.79 12.64 4.85
B2 15 7.73 12.60 4.87
Combined 29 7.76 12.62 4.86
Average

The combined results from both groups indicate an increase of 4.86 points
between the pretest and posttest scores.

N-Gain Analysis
The improvement in children's focus was further measured using the Normalized

Gain (N-Gain) calculation.

Table 7. N-Gain Analysis Results

Indicator Value
Average Pretest Score 7.76
Average Posttest Score 12.62
Score Increase 4.86
Percentage Increase 64.66%
N-Gain Score 0.595
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The similarity of results between Group B1 and Group B2 shows consistent
patterns in the pretest scores, posttest scores, and score increases across both groups.

DISCUSSION
Interpretation of Findings

The results of this study indicate that the FANZZLE learning media is both feasible
and effective for improving the focus of children aged 5-6 years. The expert validation
results showed a high feasibility level, with an average score of 93.33%, indicating that the
media meets the criteria for educational suitability, visual design quality, and usability in
early childhood learning environments. These results demonstrate that the design elements
of FANZZLE, including colorful puzzle pieces, fauna-themed visuals, and progressive levels
of difficulty, are appropriate for stimulating children’s attention and engagement during
learning activities.

The effectiveness test further revealed an increase in children's focus scores from
the pretest average of 7.76 to the posttest average of 12.62. The calculated N-Gain value of
0.595 indicates a moderate to high level of improvement. These findings suggest that
puzzle-based learning activities can encourage children to sustain their attention for longer
periods while completing tasks. The structured challenge provided by puzzle-solving
activities appears to promote active cognitive engagement and persistence among children
during learning tasks.

Additionally, the consistent improvement observed across both trial groups
indicates that the FANZZLE learning media can produce stable outcomes in different
classroom settings. The similarity of results between Group B1 and Group B2 suggests that
the improvement in children's focus is not limited to a specific group but may be applicable
to broader early childhood learning contexts.

Relationship to Previous Literature

The findings of this study align with previous research emphasizing the importance
of interactive learning media in supporting children's attention and cognitive engagement.
Puzzle-based learning activities have been widely recognized as effective tools for
stimulating children's problem-solving abilities, visual-spatial reasoning, and persistence in
completing tasks (Hirsh-Pasek et al., 2015). Such activities encourage children to
concentrate on solving problems while maintaining sustained attention during the learning
process.

Similarly, Fisher et al. (2018) reported that educational puzzles can support
cognitive development by encouraging children to observe patterns, recognize shapes, and
maintain task-oriented engagement. These activities require children to focus on
completing a structured goal, which indirectly supports the development of sustained
attention.

The present study also supports the perspective that play-based learning
approaches can effectively enhance children's learning engagement. Zosh et al. (2017)
argue that guided play and interactive learning tools can improve children's attention and
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participation by providing meaningful learning experiences that combine play and cognitive
challenges. The FANZZLE learning media incorporates these principles by integrating puzzle
challenges with colorful visual elements and structured difficulty levels, which may help
sustain children's interest and attention.

Furthermore, the findings reinforce the view that developmentally appropriate
learning media can play an essential role in addressing attention-related challenges among
young children. As noted by Plass et al. (2020), well-designed educational media can
enhance motivation, engagement, and cognitive focus when they combine visual appeal,
appropriate levels of challenge, and interactive elements.

Limitations of the Study

Despite the positive findings, several limitations should be acknowledged. First, the
study involved a relatively small sample consisting of 29 children from a single early
childhood education institution. This limited sample size may restrict the generalizability of
the findings to broader populations or different educational contexts.

Second, the effectiveness test was conducted within a limited time frame during
classroom implementation. As a result, the study focused primarily on short-term
improvements in children's focus rather than long-term developmental outcomes. Longer
observation periods may provide a more comprehensive understanding of the sustained
impact of puzzle-based learning media on children's attention development.

Third, the measurement of children's focus relied on observational assessment
using predefined indicators. Although observation is a common method in early childhood
research, subjective interpretation by observers may influence the evaluation results.
Future studies may incorporate additional measurement methods, such as behavioral
tracking or experimental attention tasks, to strengthen the reliability of the findings.

Implications

The results of this study provide several implications for both educational practice
and future research. For early childhood educators, the findings suggest that interactive and
puzzle-based learning media such as FANZZLE can serve as effective tools for supporting
children's focus during classroom activities. Teachers may integrate similar game-based
learning approaches to create engaging and stimulating learning environments that
encourage sustained attention.

For educational media developers, the study highlights the importance of
designing learning tools that incorporate visual attractiveness, progressive levels of
difficulty, and interactive problem-solving elements. Such features may help maintain
children's interest and promote deeper cognitive engagement during learning activities.

In terms of research implications, future studies may explore the effectiveness of
FANZZLE learning media with larger and more diverse samples across multiple educational
institutions. Researchers may also examine the long-term effects of puzzle-based learning
media on children's cognitive development, attention regulation, and academic readiness.
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Additionally, further studies may compare FANZZLE with other types of educational media
to determine its relative effectiveness in improving children's focus.

CONCLUSION

This study aimed to develop and evaluate the effectiveness of the FANZZLE (Fauna
Puzzle) learning media in improving the focus of children aged 5-6 years. The research
employed a Research and Development (R&D) approach using the 4D development model,
which includes the stages of Define, Design, Develop, and Disseminate. Based on the needs
analysis conducted with early childhood teachers, it was identified that children often
experienced difficulties in maintaining focus during classroom activities, and the available
learning media were generally limited in interactivity and engagement.

The results of the development process produced a puzzle-based learning media
with specific characteristics, including a 30 x 40 cm puzzle board, 40 puzzle pieces consisting
of seven tetromino shapes, seven bright colors, four progressive difficulty levels, and a
complete user guide. The developed FANZZLE media integrates fauna-themed visual
elements designed to encourage children's engagement and sustained attention during
learning activities.

The feasibility evaluation conducted through expert validation showed that the
FANZZLE learning media achieved a very high feasibility level with an average score of
93.33%, consisting of 93.75% from material experts and 92.50% from media experts. These
results indicate that the developed media meets the criteria of educational relevance, visual
design quality, and practical usability for early childhood learning.

The effectiveness test conducted with 29 children aged 56 years demonstrated a
significant improvement in children's focus. The average focus score increased from 7.76 in
the pretest to 12.62 in the posttest, with an N-Gain score of 0.595, categorized as moderate
to high improvement. These findings indicate that the FANZZLE learning media is effective
in enhancing children's focus during learning activities.

Overall, the results of this study suggest that the FANZZLE learning media is both
feasible and effective as an educational tool to support the development of children's focus
in early childhood education settings.
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