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A B S T R A C T S  A R T I C L E   I N F O 

This study aims to analyze the effect of the traditional game 
of congklak on the cognitive abilities of early childhood 
numeracy. The background of the study is that many children 
aged 5–6 years have difficulty recognizing numbers and 
understanding basic arithmetic concepts. The research 
method uses a quantitative approach with a quasi-
experimental non-equivalent control group design. The 
research subjects consisted of an experimental group using 
congklak in learning and a control group using conventional 
methods. The research instruments were cognitive tests, 
observations, and interviews. The results showed a 
significant increase in the experimental group, with an 
average score increasing from 66 to 81.33, while the control 
group only increased from 77.89 to 81.05. The results of the 
ANCOVA test showed a significant difference (Sig. <0.001) 
with a Partial Eta Squared value of 0.124. These findings 
prove that congklak is effective as a fun, interactive learning 
medium, and is able to improve children's concentration and 
strategies. In conclusion, the traditional game of congklak 
can be used as an alternative for numeracy learning in early 
childhood education while preserving local culture. 

© 2024 Universitas Pendidikan Indonesia 

 Article History: 
Received 16 May 2024 
Revised 07 Jul 2024 
Accepted 17 Sep 2024 
Available online 30 Sep 2024 
Publication Date 01 Dec 2024 

____________________ 
Keyword: 
Cognitive numeracy, 
Early childhood, 
Traditional games. 

 
 
 

Journal of Didactic Studies 
Published by: Primary Teacher Education and Early Childhood Education study program 

Universitas Pendidikan Indonesia, Cibiru Campus 
Journal homepage: https://ejournal.upi.edu/index.php/jds 

 

Journal of Didactic Studies 2 (2) (2024) 47-54 

https://ejournal.upi.edu/index.php/jds


Rustandi et al., Developing early childhood arithmetic cognitive skills… | 48 

DOI: http://dx.doi.org/10.17509/jds.v2i2.97195  

p- ISSN 2987-856X e- ISSN  2987-7512 

1. INTRODUCTION 
 

Education has always been a center of public attention, especially in Indonesia. Education 
is closely related to humans in all its aspects. According to Muhartini et. al., (2023), education 
is a learning process usually provided to individuals who need knowledge. Early childhood 
education plays a crucial role in developing the foundation of cognitive abilities, particularly 
numeracy. Early childhood education (ECE) is the main foundation in building children's 
readiness to face the next level of education. In Jean Piaget's cognitive theory, at the age of 
5–6 years, children enter the pre-operational stage of cognitive development (Sansena, 
2022), namely the phase when children begin to be able to understand simple logical 
concepts, recognize numbers, and perform counting activities with concrete objects. 

However, on the ground, numeracy instruction in early childhood education institutions 
(ECE) still tends to be conventional, focusing on memorizing numbers or using worksheets. 
This approach often leads to children quickly becoming bored and less actively engaged in the 
learning process. Furthermore, learning methods that overemphasize academic outcomes 
without involving play can diminish children's interest and motivation to learn (Wajabula et . 
al., 2021). However, in early childhood development, the learning process should be designed 
to be fun, interactive, and tailored to children's developmental characteristics (Munawaroh 
et. al., 2020). Therefore, more creative and innovative learning strategies are needed to 
enable children to understand numeracy concepts more meaningfully through hands-on and 
enjoyable learning experiences. 

Traditional games are an alternative learning medium that can provide cognitive 
stimulation while creating a fun learning environment for young children (Wahyu & Rukiyati, 
2022). One traditional game that can be utilized in learning is congklak. Congklak is a popular 
traditional game in Indonesia and is played using a perforated board and seeds as playing 
tools (Anggreini & Priyojadmiko, 2022). In this game, children indirectly engage in counting 
activities as they move congklak seeds from one hole to another. Furthermore, congklak also 
trains children's skills in strategic planning, simple problem-solving, and fine motor 
coordination (Nafsia et. al., 2023). This congklak playing activity aligns with the principles of 
early childhood learning, which emphasize that children learn most effectively through play 
(learning by playing), making the learning process more meaningful, active, and 
developmentally appropriate. 

Based on initial observations at RA Al-Istiqomah, it was found that many children aged 5–
6 still have difficulty understanding basic arithmetic concepts. Children tend to simply 
memorize numbers without truly understanding their meaning. Monotonous, worksheet-
based arithmetic learning activities often lead to children quickly becoming bored, less active, 
and less directly involved in the learning process. This impacts cognitive development, 
particularly in arithmetic. Several studies have shown that traditional games can stimulate 
various aspects of child development, including cognitive development (Cendana & Suryana, 
2021). In particular, congklak has great potential in stimulating children's numeracy skills 
because it combines elements of logic, fine motor skills, and social interaction (Maria Lily et. 
al., 2023). Therefore, it is important to innovate in providing learning that integrates 
traditional games as an effective medium for developing numeracy skills in early childhood. 

Previous research has demonstrated that traditional games have a positive effect on 
children's cognitive development. However, research specifically highlighting the 
effectiveness of congklak as a medium for numeracy learning in early childhood education 
institutions is still limited. Therefore, this study focuses on answering the following questions: 
(1) How can congklak games develop the cognitive aspects of children aged 5–6 years? (2) 
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How does congklak games influence children's numeracy skills? (3) How effective is congklak 
as a medium for numeracy learning at RA Al-Istiqomah? (This research is expected to help 
improve the quality of learning, develop more effective teaching methods, and improve 
student learning outcomes. It is hoped that students can improve their cognitive skills. 
Teachers can also utilize a variety of learning methods, such as the traditional congklak game, 
and answer important questions regarding the influence of traditional congklak games on the 
cognitive development of group B children at RA Al-Istiqomah, as well as the effectiveness of 
using congklak as a stimulation tool for group B children aged 5–6 years at the institution. 

  

2. METHODS 
 

The method used in this study is a quantitative method with a quasi-experimental design 

research type with Nonequivalent Control Group Design where this study involved two 

groups, namely the experimental group or those given treatment and the control group that 

was not given the treatment (Şahin & Ozturk, 2022). Both groups were given a pre-test and 

post-test to measure their cognitive development, especially in counting before and after 

being given treatment (Susilawati et. al., 2021), this quasi-experimental design allows 

researchers to directly observe the influence of the traditional congklak game on the cognitive 

abilities of counting children in group B3 at RA Al-Istiqomah. 

The research was conducted at RA Al Istiqomah in the even semester of the 2024/2025 

academic year with the population and sample of all children in group B3 as the experimental 

group and B2 as the control group. The treatment given was in the form of a traditional 

congklak game to improve the cognitive counting of children in the experimental group (B3). 

First, the researcher invited the children to get to know the congklak game, then the 

researcher invited the children to play the traditional congklak game with a demonstration of 

playing while counting by taking congklak seeds from one hole and moving them while 

counting the number of seeds, then the researcher gave simple questions to the children such 

as the concept of simple addition using congklak seeds. 

The instruments used in this study were test sheets because they were more suitable for 

measuring children's cognitive abilities in counting before and after treatment, as well as 

observation sheets to see the child's initial condition before being given treatment (Hasiana, 

2021). Data collection techniques include unstructured interviews aimed at an initial study of 

the problems to be studied and to obtain more accurate data regarding respondents 

(Ardiansyah et. al., 2023). In this study, the instrument used was a test sheet containing 

questions asked to children to measure the extent of their understanding of the concept of 

numbers and children's cognitive abilities and participatory observation, where researchers 

were directly involved in the observed activities, which also functioned as research sources. 

Researchers practiced directly playing congklak and interacted with children as teachers, 

while observing their counting abilities, thus allowing researchers to observe children's 

development directly. 

In this study, the independent variable is the congklak game, while the dependent variable 
is the cognitive ability of children to count which is measured by Descriptive Statistics to 
describe the results of the pre-test and post-test by calculating the Mean or average after 
which a test is carried out to analyze the results. The test chosen is the Paired Sample T-test, 
which is a test used to compare the average of two groups of related or paired data and the 
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T-Test, which is to determine whether there is a significant difference between groups based 
on the variables measured. 

3. RESULTS AND DISCUSSION 
 

This study aims to develop children's cognitive numeracy skills through the traditional 
game of congklak in Group B at RA Al-Istiqomah. The research involved children aged 5–6 
years who were divided into two groups, namely the experimental group and the control 
group. Measurements were conducted twice, before the treatment (pre-test) and after the 
treatment (post-test), using a cognitive numeracy assessment sheet. The instrument 
contained several simple questions related to early numeracy concepts, particularly simple 
addition using concrete objects. Through this assessment, children were asked to count 
objects, recognize numbers, and perform basic addition activities using visual and 
manipulative materials. This approach was intended to measure children's ability to 
understand numerical concepts in a concrete and meaningful way according to their 
developmental stage. 
 The measurement results showed a significant increase in the average scores between the 

pre-test and post-test in both the experimental and control groups. The experimental group 

initially obtained an average pre-test score of 66.00, while the control group obtained an 

average pre-test score of 77.89. After the implementation of the learning activities, the 

average post-test score of the experimental group increased to 81.33, whereas the control 

group reached an average score of 81.05. This improvement indicates that children's cognitive 

numeracy abilities developed during the learning process. The use of the traditional congklak 

game provided children with opportunities to practice counting while moving the seeds from 

one hole to another, which indirectly strengthened their understanding of number concepts 

and simple addition. These findings illustrate that learning activities integrated with 

traditional games can effectively support the development of children's numeracy skills, as 

shown in Figure 1. 

 

 

 

 

 

 

  

 

 

 

 

Figure 1. Result Pre-test and Post-test. 
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Before conducting the first test, the author conducted a normality test to determine which 

test would be used. The results of the normality test are as follows, as shown in Table 1.  

Table 1. Data Normality Test Results 

 

 

 

 

 

 

 

Normality test Based on the results of the SPSS output of the normality test, the Sig. value 

is known for each pre-test data of the experimental group at (sig = 0.075> 0.05) and the 

control group at (sig = 0.069> 0.05) and the post-test of the experimental group at (sig = 

0.064> 0.05) and the control group at (sig = 0.094> 0.05) therefore it can be concluded that 

in general based on the Shapiro-Wilk significance value in each group is greater than 0.05. 

This means that the normality assumption is met Based on the results of this normality test, 

normal then the researcher continued using the paired sample test which showed a 

significant difference between the pre-test and post-test of the experimental group. The final 

stage involved the ANCOVA test, which was used to evaluate the difference in final ability 

after treatment between the experimental and control groups, by controlling the post-test 

score. The analysis showed that the average post-test score of the experimental group (81.33) 

was slightly higher than the score of the control group (81.05). The Levene's test showed a 

significance value of 0.292 (>0.05), indicating homogeneity of variance between the two 

groups. In the Between-Subjects Effect Test, the significance value for the group variable was 

0.044 (<0.05), indicating a significant difference between the experimental and control groups 

in the post-test results after accounting for the pre-test scores. The Partial Eta-Square value 

of 0.124 indicates that the treatment effect is in the moderate category. 

These findings align with Vygotsky's theory, which states that children acquire knowledge 

not only through maturity but also through active interaction with their environment through 

traditional congklak games (Habsy et. al., 2023). Play in this context provides a space for 

children to construct knowledge through active interactions with various stakeholders, such 

as traditional congklak games, which offer numerous benefits, particularly in numeracy. This 

is because children can learn about number concepts (Puspitasari, 2022). Furthermore, 

regarding numeracy development in children aged 5-6 years, Piaget stated that the 

characteristics of cognitive development in the pre-operational stage include the ability to 

group similar objects and count numbers 1-20 (Sansena, 2022). Thus, traditional congklak 

games can be an effective learning medium in supporting early childhood numeracy 

development through play activities appropriate to their stage of cognitive development. 

In a study using the traditional congklak game as a learning medium, it was found that 

children showed high enthusiasm throughout the learning process. Children appeared more 

active in responding to questions, participating in activities, and demonstrating greater 

curiosity when using the congklak game. They also appeared to enjoy the process of learning 
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while playing, making the learning atmosphere more enjoyable and interactive. In fact, some 

children spontaneously repeated the game several times because they felt interested and 

challenged to complete it. This suggests that the use of traditional games can increase 

children's engagement in the learning process, particularly in understanding numeracy 

concepts in a more concrete and enjoyable way. In the control group using conventional 

methods, researchers provided treatment according to the methods commonly used at the 

school where the study was conducted. 

However, there were quite clear differences between the experimental and control groups 

in the learning process. In the control group, children learned to count using the finger 

counting method, which is simpler and less involving play activities. Meanwhile, in the 

experimental group, children learned using the congklak game as a learning aid provided by 

the researcher. The use of the congklak board and colorful congklak seeds made the children 

more interested and remained engaged throughout the activity. Furthermore, through the 

activity of moving congklak seeds from one hole to another, the children indirectly carried out 

the process of counting, recognizing quantities, and understanding the concept of numbers 

more concretely. This shows that the use of traditional game media such as congklak can 

provide a more interesting, active, and meaningful learning experience for early childhood.. 

Thus, this discussion shows that the traditional congklak game is an innovative learning 
method, proven not only statistically but also in practice to have a real positive impact in 
improving children's numeracy cognitive abilities. The use of traditional congklak games and 
active interaction between teachers and children is the key to the success of this method. 

4. CONCLUSION 
 

Based on the results of quantitative data analysis, it can be concluded that the traditional 
congklak game can develop children's cognitive numeracy at RA Al-istiqomah. Traditional 
congklak games have the potential to develop cognitive aspects of children aged 5-6 years in 
class B3 (experimental group). The increase in the average learning outcomes in the 
experimental group involved in the congklak game shows this. The Paired Sample T-test 
showed a significant difference between the pre-test and post-test scores in the experimental 
group, with the average score increasing from 66.00 to 81.33. This increase indicates that the 
congklak game can stimulate children's cognitive development, especially in learning to 
count. 

The traditional congklak game has a positive impact on the cognitive development of 
numeracy in early childhood. The results of data analysis showed a very strong relationship 
between the pre-test and post-test results, with a correlation value of 0.931. This high 
correlation value indicates that there is an increase in children's numeracy skills after being 
given treatment through the traditional congklak game. In addition, the t-test results showed 
a significance value of p < 0.001, which means that the congklak game has a significant 
influence on improving the numeracy skills of children aged 5–6 years. These findings indicate 
that learning activities packaged through traditional games can provide effective cognitive 
stimulation for early childhood, especially in understanding the concept of numbers and 
counting activities in a more concrete and enjoyable way. 

The traditional congklak game has also been proven effective in stimulating the cognitive 
numeracy abilities of children aged 5 to 6 years. This is evidenced by the results of the 
ANCOVA test which showed an average post-test score of 81.33 in the experimental group, 
while the control group obtained an average score of 81.05. Although the difference in 
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average scores does not appear too large, the results of the Tests of Between-Subjects Effects 
analysis showed a significance value of 0.044 (<0.05), which indicates a significant difference 
in final learning outcomes between the experimental and control groups after taking into 
account the pre-test scores. Thus, it can be concluded that the use of congklak games as a 
learning medium can provide a positive and effective influence in stimulating cognitive 
numeracy abilities in early childhood. 

Therefore, it can be concluded that the implementation of the traditional congklak game 
in class B3 RA Al Istiqomah is a strategy that can be utilized by educators to help stimulate 
and develop the cognitive abilities of children aged 5-6 years in educational institutions. 

5. REFERENCES 
 

Anggreini, D., dan Priyojadmiko, E. (2022). Kajian etnomatematika nilai-nilai karakter serta 
aspek kognitif melalui permainan congklak pada pembelajaran matematika. 1(1), 19–30. 

Ardiansyah, Risnita, dan Jailani, M. S. (2023). Teknik pengumpulan data dan instrumen 
penelitian ilmiah pendidikan pada pendekatan kualitatif dan kuantitatif. Jurnal IHSAN: 
Jurnal Pendidikan Islam, 1(2), 1–9. 

Cendana, H., dan Suryana, D. (2021). Pengembangan permainan tradisional untuk 
meningkatkan kemampuan bahasa anak usia dini. Jurnal Obsesi: Jurnal Pendidikan Anak 
Usia Dini, 6(2), 771–778. 

Habsy, B. A., Malora, P. I., Widyastutik, D. R., dan Anggraeny, T. A. (2023). Teori Jean Piaget vs 
Lev Vygotsky dalam perkembangan anak di kehidupan bermasyarakat. TSAQOFAH, 4(2), 
576–586.  

Hasiana, I. (2021). Pengaruh permainan tradisional dakon terhadap kemampuan berhitung 
angka 1-20 pada anak kelompok B. PERNIK: Jurnal Pendidikan Anak Usia Dini, 4(2), 47–
60.  

Maria Lily, N., Khotimah, N., dan Maarang, M. (2023). Efektivitas permainan tradisonal 
congklak terhadap kemampuan berhitung anak usia dini. Murhum: Jurnal Pendidikan 
Anak Usia Dini, 4(1), 296–308.  

Muhartini, M., Mansur, A., dan Bakar, A. (2023). Pembelajaran kontekstual dan pembelajaran 
problem based learning. Lencana: Jurnal Inovasi Ilmu Pendidikan, 1(1). 

Munawaroh, H., Widiyani, A. Y. E., dan Muntaqo, R. (2020). Pengembangan multimedia 
interaktif tema alam semesta pada anak usia 4-6 tahun. Jurnal Obsesi: Jurnal Pendidikan 
Anak Usia Dini, 5(2), 1164–1172.  

Nafsia, A., Natal, Y. R., Mola, M. E., dan Go’o, R. (2023). Pendampingan permainan teradisional 
congklak pada siswa kelas 1 SDK Piga untuk menstimulus perkembangan fisik motorik. 
Jurnal Citra Pendidikan Anak, 2(2), 582–593.  

Puspitasari, R. N. (2022). Efektifitas permainan tradisional terhadap pemahaman bilangan. 
Lentera Anak, 3(1), 1–16. 

Şahin, M. D., and Ozturk, G. (2022). Mixed method research: Theoretical foundations, designs 

http://dx.doi.org/10.17509/jds.v2i1.97181
http://dx.doi.org/10.17509/jds.v2i1.97181


Rustandi et al., Developing early childhood arithmetic cognitive skills… | 54 

DOI: http://dx.doi.org/10.17509/jds.v2i2.97195  

p- ISSN 2987-856X e- ISSN  2987-7512 

and its use in educational research. International Journal of Contemporary Educational 
Research, 6(2), 301–310.  

Sansena, M. A. (2022). Penerapan proses belajar matematika sesuai dengan teori 
perkembangan kognitif Jean Piaget. Jurnal Ilmiah Penelitian dan Kependidikan, 6(4). 

Susilawati, E., Puspitasari, D., Kusumadewi, F., dan Nuryanih, L. (2021). Modifikasi permainan 
tradisional congklak terhadap kemampuan berhitung untuk meningkatkan 
perkembangan kognitif pada anak usia dini tahun 2020. Jurnal Mutiara Ners, 4(1), 24–
30.  

Wahyu, A., dan Rukiyati, R. (2022). Studi literatur: Permainan tradisional sebagai media 
alternatif stimulasi perkembangan anak usia dini. Jurnal Pendidikan Anak, 11(2), 109–
120. 

Wajabula, C. M., Degeng, I. N. S., dan Kuswandi, D. (2021). Kontribusi metode bermain untuk 
meningkatkan aktivitas belajar dan hasil belajar anak sekolah minggu. Evangelikal: Jurnal 
Teologi Injili dan Pembinaan Warga Jemaat, 5(1), 27. 

 

http://dx.doi.org/10.17509/jds.v2i1.97181
http://dx.doi.org/10.17509/jds.v2i1.97181

