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Difficulty in recognizing geometric shapes in early childhood at YPPK
Bintang Kecil Kindergarten, Abepura, Jayapura City, can hinder
children's cognitive development and readiness for future mathematics
learning. This study aims to improve children's ability to recognize,
differentiate, and classify geometric shapes through a game-based
learning approach. Involving 12 children aged 5-6 years, this study
followed the Kemmis and McTaggart model for classroom action
research, which was carried out for two cycles, each consisting of three
actions. Data were collected through observation and testing, then
analyzed using descriptive qualitative methods. The results showed a
significant increase in children's shape recognition skills, with an
average score increasing from 49.30% in the pre-cycle to 91.67% at
the end of the second cycle. This increase was supported by the use of
intriguing and concrete media, varied learning methods adjusted to
children's learning styles, and the integration of games into learning
activities. We conclude that the geometry game-based learning
approach effectively enhances geometric shape recognition in early
childhood. Further research is recommended to apply similar strategies
in various educational settings and explore the use of digital
educational games to further improve learning outcomes.
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1. INTRODUCTION

The ability to recognize shapes for early childhood is an important foundation in the
development of children's early skills, especially in the context of mathematics
education (Papadakis et al., 2021). This ability involves mathematical reasoning that
includes recognizing, classifying, and identifying various geometric shapes in the
environment around the child. Research conducted by Farida et al. (2023) shows that
the ability to recognize geometric shapes in children aged 5-6 years is also likely to
develop through a more complex concept hierarchy structure, as part of their
mathematical reasoning. Children's ability to recognize geometric shapes is also closely
related to their cognitive development. A study by Widiana et al (2023). revealed that
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introducing geometric shapes to children initiates broader cognitive abilities and is
associated with more advanced math learning at a later stage.

Introduction to geometric shapes in childhood is not only an introduction to shapes,
but also an important first step in preparing children to welcome more complex
concepts, such as numbers and other mathematical operations (Pasiningsih, 2022). This
process is related to relevant learning experiences that allow children to interact and
understand their environment better. The implementation of interactive and fun learning
methods is key in developing the ability to recognize shapes, which will have a major
effect on children's cognitive skills (Evivani & Oktaria, 2020; Lasmini et al., 2022; Fitri,
2023). In addition, a strong understanding of shapes also impacts the development of
children's visual-spatial skills, which are important in various aspects of future learning
(Rahmatia et al., 2021). Therefore, to support holistic cognitive, motoric, and emotional
development, the introduction of geometric shapes should be emphasized in the early
childhood education curriculum (Ayu et al., 2024). This is evidenced by research
showing that a fun approach, such as games and direct experiences in recognizing
shapes, can significantly improve children's learning outcomes (Savira et al., 2022). The
use of well-designed tools and methods, especially in the context of mathematics
education, can help children apply geometry learning in their daily lives (Jaclani &
Hasbi, 2022), which in turn increases their interest in more difficult mathematical
concepts in the future (Papadakis et al., 2021).

Based on the results of preliminary observations conducted by researchers at Bintang
Kecil Kindergarten, Abepura, Jayapura City, it is known that the ability to recognize
geometric shapes is still low. The low ability to recognize geometric shapes in Group
B5 children at YPPK Bintang Kecil Abepura Kindergarten, Jayapura City, is caused by
several things, namely, the use of limited learning media. Teachers only use whiteboard
media and pictures of geometric shapes, making it less interesting for children. In
addition, teachers use more lecture and storytelling methods. Many children are busy
playing alone; as a result, the process of teaching and learning activities is less than
optimal. The activity of introducing geometric shapes with games has never been done.
In addition, the teacher only repeats the learning activities by doing the children's
worksheet without interspersing them with play activities. Therefore, we need learning
methods that can engage students actively, such as using geometry games.

Geometry games play an important role in improving early childhood's ability to
recognize shapes. In the context of early childhood education, games involving
geometry provide significant stimulation for children's cognitive and visual-spatial
development. This is in line with findings showing that learning activities through
games can attract children's attention and help them understand complex concepts more
easily. According to Ajat et al., (2024) the use of educational mathematics game media,
especially in the form of simple geometry, allows children to learn while playing, which
is very effective in developing their visual-spatial intelligence. In addition, traditional
games such as congklak can introduce children to geometric concepts in a fun and
interactive way. Research conducted by Trisnadewi et al. (2024) shows that congklak
games not only help children recognize shapes and numbers but also contribute to their
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social and emotional development (Trisnadewi et al., 2024). Games involving geometric
elements, such as shapes and sizes, facilitate discussion and interaction between
children, which at the same time improves their ability to speak and communicate with
their peers (Setyaningsih, 2023).

Educational forms that can be used to introduce children to various geometric shapes
include puzzles and other educational play tools. According to Ahmadin et al., (2023)
the use of puzzle games shows an increase in the recognition of shapes and spaces
among children, which is effective in developing their fine motor skills. By playing
puzzles, children learn to match the appropriate pieces, an activity that trains cognitive
abilities and strengthens their understanding of geometric shapes and sizes (Juniah &
Arianti, 2023). In addition, educational games designed to introduce the concept of flat
shapes can also improve shape recognition in early childhood. In practice, it is very
important to provide educational play tools that are supportive and interesting, so that
children can learn optimally. Susilowati et al. (2020) emphasized that the use of
educational play tools to introduce flat shapes, such as triangles and circles, plays a role
in improving children's understanding of numbers and shapes. In this way, children not
only learn to recognize shapes but also understand their relationship to basic
mathematical concepts (Riefya & Bahalwan, 2022). To optimize learning through
games, the development of interactive educational game methods and tools is very
crucial. The right play media can help children not only improve their ability to
recognize shapes, but also foster creativity, memory, and critical thinking skills (Nabila
et al., 2023; Hidayah et al., 2021). In this context, it is important for educators to
facilitate interesting and diverse learning experiences, so that children can be actively
involved in the fun learning process. In the context of early childhood education, it is
important to create a learning environment that encourages active exploration and
learning through play.

Building upon the above background, this study aims to improve the shape
recognition ability of children in Group B5 at YPPK Bintang Kecil Kindergarten,
Abepura, through a geometry game-based learning model. The expected result of this
research is a significant increase in children's ability to recognize, differentiate, and
classify geometric shapes through interactive and engaging learning activities. We also
expect this study to provide practical implications for teachers, enabling them to design
more effective and meaningful learning strategies in early childhood education.

METHOD

This research is classroom action research, which aims to improve the ability of
early childhood to recognize shapes through a geometry game approach. We chose
classroom action research because it aims to enhance the learning process directly in the
classroom through planned actions and systematic reflection. The subjects in this study
were children in Group B5 at YPPK Bintang Kecil Abepura Kindergarten, Jayapura
City, with an age range of 5-6 years. The number of research subjects was 12 children,
consisting of 7 boys and 5 girls. We conducted research at YPPK Bintang Kecil
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Kindergarten in Abepura, Jayapura City, Papua. This location was chosen based on the
results of initial observations that showed the low ability of children to recognize
geometric shapes and the limited use of varied learning media.

This study utilized the Classroom Action Research model developed by Kemmis
and McTaggart, which includes four cyclical stages, the first of which is planning. At
this stage, researchers and class teachers collaborated to develop lesson plans using
geometry games that were adjusted to the children's developmental level. The planning
included preparing geometry game tools, developing learning scenarios, and preparing
observation sheets and shape recognition test instruments. We also determined the
learning objectives, time allocation, and assessment indicators before acting. The
classroom carried out the planned learning activities. The teacher guided the children
through a series of geometry games designed to introduce and reinforce the recognition
of basic shapes such as circles, squares, triangles, and rectangles. The activities included
playing puzzles, games involving matching objects based on shape, and singing songs
related to shapes. Learning was delivered in a fun and interactive way to maintain
children's enthusiasm and participation; 3) observation. During the learning process,
researchers and observers recorded children's responses and levels of participation using
observation sheets. The focus of observation was on children's ability to recognize,
name, differentiate, and classify geometric shapes, as well as their involvement and
enthusiasm during learning activities. Supporting documentation such as photos and
children's work results were also collected to enrich the data; and 4) reflection. After
each cycle, researchers and collaborators analyze observation data and test results to
evaluate the effectiveness of the actions taken. Reflection focuses on identifying aspects
of the learning process that are going well and those that need improvement. Researchers
revise the learning strategy, media used, or teacher approach based on reflection before
moving on to the next cycle.

Data collection is done by using observation techniques and instruments and
geometry shape recognition tests. The data in this study were analyzed with descriptive
qualitative analysis, where the data from observation and documentation were analyzed
qualitatively to describe the improvement of the ability to recognize geometric shapes,
which includes the ability to recognize, distinguish, and classify geometric shapes.

Based on the agreement with the collaborator, the indicators for the success of the
action in this study were determined individually at 80% and classically at 85%. The
assessment criteria used refer to the opinion (Arikunto, 2010) which was modified by
the researcher.

Table 1. Assessment Criteria

No Success Rate Predicate of Success
1 80 - 100% Very well developed
2 70-79 % Development as expected
3 60 - 69% Starting to develop
4 25-59% Not yet developing
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The formula used to determine the percentage of success in this study (Arikunto,
2010) is as follows:

P=L % 100%
Description:
F = Frequency whose percentage is sought

N = Number of cases
P = Percentage.

RESULTS AND DISCUSSION
Results

This study aims to improve the ability to recognize geometric shapes in group B5
children at YPPK Bintang Kecil Abepura Kindergarten, Jayapura City, through a
geometry game-based approach. The data from this study are presented based on the
stages of action in classroom action research (PTK), which includes initial data,
implementation of Cycle I (Actions 1, 2, and 3), and implementation of Cycle II
(Actions 1, 2, and 3). We collect initial data before implementing the action to gauge
the children's basic ability to recognize geometric shapes. The results can be seen in
Table 2.

Table 2. Early Data on the Ability to Recognize Geometric Shapes

Aspects developed
Child's Ability to Ability to Ability to
No Initi recognize distinguish group % Description
nitials
geometry geometry geometry
shapes shapes shapes
1 AA * K ok F % 58,33 BB
2 AV * * K * o * 50 BB
3 AE bt % ¥ K HoH 58,33 BB
4 CA Yo %ok Yo % Hok Yo % 83,33 BSB
5 CE o bt bt 25 BB
6 DA * Yo %k F # 41,67 BB
7 DW %ok K o ok H 75 BSH
8 ED ¢ bt % 33,33 BB
9 GD bt * * 25 BB
10 HA ¥ K o O ¢ % 66,67 MB
11 1J * Yo # 25 BB
12 MM * Y % Yo %k F 50 BB
Average 49,30

The initial data in table 2 shows that children's ability to recognize geometric shapes
is on average 49.30%, which means that in general the children are still in the "Not
Developing" category. Of the 12 children who were the subjects of the study, most
showed low abilities, with only one child reaching the "Very Well Developing" category
and one other child in the "Developing as Expected" category. The rest are in the "Not
Developing" and "Starting to Develop" categories. This finding indicates the need for
more effective and interesting learning interventions to improve children's ability to
recognize geometric shapes.
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Further analysis of the assessed aspects shows that most children have difficulty in
identifying, distinguishing, and classifying geometric shapes. This condition indicates
the need for more structured and fun learning interventions, one of which is through
geometry-based games. Table 3 presents the results of implementing cycle 1, which
involved up to 3 actions.

Table 3. Data on Cycle 1 Results

No Child's Cycle 1
Initials Action 1 Action 2 Action 3
1 AA 66.67 66,67 75
2 AV 58.33 66,67 75
3 AE 58.33 66,67 75
4 CA 75 83.33 83.33
5 CE 41.46 41.67 58.33
6 DA 41.46 58.33 66.67
7 DW 66.67 75 83.33
8 ED 41.67 50 58.33
9 GD 33.33 41.67 50
10 HA 75 66.67 83.33
11 1J 33.33 41.46 50
12 MM 58.33 66.67 75
Average 54.13 58.31 75

The implementation of actions in cycle I includes three actions with concrete and
interactive activity-based learning methods. The results of actions in cycle I, as in table
2, show an increase in children's ability to recognize geometric shapes. The average
child's ability increased from 54.13% in the first action to 58.31% in the second action
and reached 75% in the third action. When analyzed based on development indicators,
some children began to show changes from the category "Not Developing" to "Starting
to Develop," and even some children began to enter the category "Developing
According to Expectations." Despite the increase, the average classical result of 75% at
the end of Cycle I still did not meet the classical completeness criteria, which is set at
85%. Therefore, the research proceeded to cycle II.

Table 3. Data on Cycle 2 Results

No Child's Cycle 2
Initials Action 1 Action 2 Action 3
1 AA 83.33 83.33 91.67
2 AV 75 75 83.33
3 AE 75 83.33 91.67
4 CA 83.33 91.67 91.67
5 CE 58.33 66.67 75
6 DA 66.67 75 83.33
7 DW 83.33 83.33 91.67
8 ED 66.67 75 83.33
9 GD 58,33 66.67 75
10 HA 83.33 91.67 91.67
11 J 75 83.33 83.33
12 MM 75 83.33 91.67

Average 75.00 79.86 91.67




TORER- Indonestan dournal of Research and Educeetfonal Review

Volume 4, No 3, 2025, pp 457 - 468 463

In cycle 11, learning activities were more focused on the use of more varied media
and strategies, such as the use of real teaching aids, geometric shape games, and concept
reinforcement through small group activities. The results of the activities in cycle II
showed a more significant increase compared to cycle 1. In the first activity of cycle I,
the average child's ability reached 75%, increased to 79.86% in the second activity, and
finally reached 91.67% in the third activity. Based on these results, it can be concluded
that the learning that was implemented succeeded in improving children's ability to
recognize geometric shapes. Individually, at the end of cycle II, most children showed
very good development. A total of nine children achieved the predicate "Developing
Very Well" (above 80%), while the other three children were in the category
"Developing According to Expectations." There were no more children in the categories
"Starting to Develop" or "Not Yet Developing," indicating that all students had
experienced significant development in their ability to recognize geometric shapes.

Discussion
The increase in children's ability to recognize geometric shapes can be attributed to

several factors. First, the use of geometry learning media makes it easier for children to
understand the concept of geometric shapes. This is in line with the results of research
Hadi & Mulyadin (2022); Yunita & Supriatna (2021); Rahman et al., (2022); and
Yanuarsi & Mayar (2022) which states that the use of learning media in teaching
geometry has been shown to improve students' understanding of the concept of
geometric shapes. The results above are also in line with Sahara & Thohir (2022) who
found that students showed a positive attitude towards the use of digital media during
learning, which is expected to improve understanding of the subject matter. This study
confirms that learning media, regardless of its form, functions as an effective tool in
conveying information and building a better understanding of complex mathematical
concepts, such as geometry.

Second, variations in learning methods provide opportunities for children to learn
through various learning styles, both visual, kinesthetic, and auditory. This is in line
with previous research results showing that when teaching is adjusted to students'
learning styles, academic outcomes tend to be better. Phavadee (2020) emphasizes the
importance of considering students' learning styles in teaching methods to achieve better
learning outcomes. Research shows that educational activities that create an inclusive
classroom environment can encourage students to actively participate (Dilekli & Tezci,
2016). From a pedagogical perspective, variations in teaching methods also contribute
to improving student understanding. In this context, diversity in teaching approaches
serves to meet the various individual needs of students and accommodate differences in
effective learning styles (Han, 2024). Furthermore, diversity in teaching methods can
increase student participation and engagement in the classroom. A study found that
diverse teaching styles can significantly increase student engagement, which in turn has
a positive impact on their academic achievement (He, 2024). Thus, a multi-stylistic
approach to teaching not only enhances students' learning experiences but also plays a
role in meeting their unique needs, thus creating a more adaptive and responsive
learning atmosphere (Fermin-Gonzalez, 2019).
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Third, the application of a play approach in learning encourages children's intrinsic
motivation to be actively involved in the learning process. Children's activeness in
observing, distinguishing, and grouping geometric shapes during the activity shows that
geometric games are effective in improving the ability to recognize shapes in early
childhood. The above is in accordance with the results research of Tatminingsih (2019),
which noted that the application of a game-based learning model was able to improve
the cognitive abilities of children at Fithria Kindergarten. This shows that games are not
only fun but also stimulate cognitive development. The use of games in learning can
increase children's activeness in various aspects of learning. Sumartini highlighted that
the room-moving game applied in the context of introducing geometric shapes can
improve children's understanding of the shapes, with evidence of a significant increase
from two children who initially did not understand to five children who fully understood
the material on introducing geometric shapes (Sumartini, 2018). Similar findings are
also explained in a study by Nisa & Halifah (2021), which showed that traditional cakes
were used to explain geometric concepts among early childhood children, indicating
that local contexts can facilitate more meaningful learning for children. In addition, the
play approach is also reinforced by research by Yuningsih et al., (2021) which shows
that various types of games, such as storytelling and drawing, create a fun learning
atmosphere that can increase children's creativity and involvement in learning. Ria &
Musyaddad (2019) added that traditional games, such as congklak, can improve
children's emotional and social abilities, which are also part of the holistic development
needed in early childhood education. This shows that games can create an interactive
environment that is very important for children's social and emotional development.

These findings provide important implications for early childhood education
practices. Teachers need to optimize the use of concrete media in learning basic
mathematical concepts, not only in introducing geometric shapes but also in introducing
the concepts of size, patterns, and numbers. Learning must be designed in such a way
that children directly experience the learning process through playing, exploring, and
interacting with their environment.

The results of this study have both theoretical and applied implications in the context
of early childhood education, especially in the development of early mathematics
learning based on games. Theoretically, the findings of this study strengthen the theory
of constructivism, which emphasizes that children build their knowledge through
concrete experiences and meaningful activities. Through geometry games, children are
actively involved in the process of exploration, observation, and grouping of geometric
shapes, which supports Piaget and Vygotsky's views on the importance of social
interaction and direct experience in the learning process of early childhood. In addition,
the results of this study also strengthen the theory of multimodal learning, which
emphasizes the need to adjust learning methods to various learning styles of children—
visual, auditory, and kinesthetic—in order to improve conceptual understanding.
Furthermore, the use of a play approach in learning emphasizes that games not only
function as a means of entertainment but also as an effective medium in stimulating
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children's cognitive development, especially in the aspect of recognizing geometric
shapes.

In practice, this study provides a clear picture that the use of concrete learning media
and varied learning strategies can improve children's ability to recognize geometric
shapes. Therefore, PAUD teachers are advised to be more active in developing
intriguing and interactive learning media and methods, such as geometric shape games,
real props, and small group activities based on exploration. Fun learning that adapts to
children's learning styles and centers on individual developmental needs effectively
increases children's participation and learning outcomes. In addition, it is important for
teachers to routinely conduct formative assessments and reflections on learning
practices that have been carried out, as in the classroom action research (CAR) model
used in this study, to ensure continuous improvement. These findings also indicate that
we can apply a similar approach to teach other early mathematics concepts like size,
patterns, and numbers. Thus, this study provides encouragement for strengthening the
professional capacity of PAUD teachers in designing comprehensive and contextual
game-based learning in accordance with children's developmental stages.

4. CONCLUSION

This classroom action research has demonstrated that implementing a geometry game-
based learning approach effectively improves early childhood abilities in recognizing
geometric shapes. The study showed a significant increase in children's recognition skills,
with the average score rising from 49.30% in the initial data to 91.67% by the third action
of cycle II. This success is attributed to the use of concrete and engaging media, variations
in teaching methods tailored to different learning styles, and the application of a play-based
learning approach that fostered children's active involvement and motivation. These findings
underline the importance of integrating interactive, game-based learning models in early
childhood education to support cognitive, motor, and social-emotional development
comprehensively.

Researchers should conduct similar studies in varying settings to validate and extend
the findings of this study. Future research can also explore the integration of technology-
based educational games to enhance early childhood learning experiences.
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