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A B S T R A K 

Penggunaan metode konvensional, monoton, dan minimnya media 
pembelajaran mengakibatkan kurangnya kemampuan siswa dalam 
memahami konsep bilangan. Hal ini tentu saja akan berdampak buruk jika 
dibiarkan terus menerus. Tujuan penelitian ini adalah menganalisis 
pelaksanaan permainan ESTABICAH pada siswa SD kelas awal. 
Penelitian ini menggunakan metode kualitatif dengan melibatkan siswa 
SD. Teknik pengumpulan data dalam penelitian ini dilakukan melalui 
tahap observasi dan dokumentasi. Teknik analisis data dilakukan melalui 
tiga tahap yaitu reduksi data, penyajian data, dan verifikasi data. Hasil 
penelitian menunjukkan bahwa permainan ESTABICAH membuat siswa 
tertarik dalam proses pembelajaran matematika. Hal ini menunjukkan 
bahwa 18 dari 20 siswa lebih memahami konsep bilangan setelah 
mengikuti permainan ESTABICAH. Permainan ESTABICAH dapat 
menunjang minat dan semangat siswa dalam kegiatan pembelajaran 
serta membuat pembelajaran menjadi lebih menyenangkan sehingga 
siswa tidak merasa bosan saat mengikuti pembelajaran matematika. 
Permainan ESTABICAH dapat diterapkan sebagai salah satu alternatif 
untuk membantu proses pembelajaran matematika pada keterampilan 
bilangan khususnya konsep bilangan. 

A B S T R A C T 

The use of conventional methods, monotony, and lack of learning media results in students' lack of 
ability to understand the concept of numbers. The purpose of this study is to analyze the implementation 
of ESTABICAH games for early-grade elementary school students. This research uses a qualitative 
method involving students of elementary school. Data collection techniques in this study were carried 
out through the observation and documentation stages. Data analysis techniques are carried out in three 
stages, namely, data reduction, data presentation, and data verification. The results showed that 
ESTABICAH games made students interested in the process of learning mathematics. It was shown 
that 18 out of 20 students better understood the concept of numbers after participating in the 
ESTABICAH game. ESTABICAH game can support students' interest and enthusiasm in learning 
activities and make learning more fun so that students do not get bored when participating in 
mathematics learning. The ESTABICAH game can be applied as an alternative to help the process of 
learning mathematics in number skills, especially the concept of numbers. 
 

 
1. INTRODUCTION 

Early elementary school students need to have basic competencies, including understanding the 
concept of numbers up to 99, which is interpreted as the ability to explain the number of members of a set 
of objects (Rakhmawati & Mustadi, 2022; Torres-Gastelú & Kiss, 2016). Previous study suggests that in 
cognitive development, it is important to develop the ability to understand the concept of numbers 
(Rekysika & Haryanto, 2019). Other study emphasized the importance of the concept of numbers as a basis 
for further mathematical understanding (Khasawneh et al., 2021; Suryani & Haryono, 2018). Previous study 
highlights the need for hands-on activities in teaching maths at the primary level, which should be designed 
to help students understand math concepts well (Ekwueme et al., 2015). Teachers are expected to prepare 
students to be able to apply and utilize mathematics practically in their daily lives by thinking 
mathematically. 
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Observations made at SDN 16 Indralaya Utara show that many students still lack understanding 
about the concept of numbers, especially numerals. This is in line with the lack of tools or media used by 
educators during the learning process. Educators only use printed books and do practice questions, teachers 
also still use conventional methods and teaching activities that are less varied cause students to feel bored 
and less motivated (Panagouli et al., 2021; Rahiem, 2020). Previous study said that from the results of the 
analysis, the difficulty of students understanding numbers is due to the lack of educators who provide 
interesting, imaginative, and creative learning according to the times, so that it will affect students' interest 
and enthusiasm in learning mathematics influenced by their level of motivation (Izzuddin, 2021). One of 
them is the number of cacah. 

From the explanation that has been conveyed before, innovations are needed through 
mathematical games that are able to help students understand the concept of numbers more easily and fun, 
such as relay games that can be used to introduce the concept of numbers to students. In line with the 
opinion relay running is a form of activity in which team members continuously or take turns running to 
complete a track (Boonchieng et al., 2018; Rusimamto et al., 2023). Each runner starts from their starting 
point, and the first to run carries a baton. As soon as the first runner reaches the second runner, the baton 
is handed over, and the second runner continues running with the baton. This process continues until the 
entire team completes the track. Other studies also explained that relay games are games that involve 
groups of players, where each group consists of several people who play together in a team. As stated by 
other study games are able to create a dynamic learning environment, igniting a sense of passion and 
enthusiasm (Melchor-Ferrer & Davia-Rodriguez, 2023; Wardani & Mundilarto, 2021). 

Relay games are a type of group game that involves a series of tasks or challenges that each team 
member must complete in turn. Among elementary school children, relay games are often used in sports 
activities and interactive learning because of their various benefits. Relay games require each student to 
work together with other team members (Liu et al., 2021; Rahmanti et al., 2021). They learn the importance 
of collaboration, communication, and supporting each other to achieve a common goal. These games often 
involve physical movements such as running, jumping, or passing objects. This can help improve children's 
gross motor skills, which are important for their physical development. Each child on the team has the 
responsibility to complete their task well, so they learn that individual contributions are essential to the 
success of the team (Boonchieng et al., 2018; Rusimamto et al., 2023). In relay games, children interact with 
their peers, learn how to compete healthily, appreciate each other's roles, and share moments of joy and 
challenge together. When children successfully complete their tasks and help the team win, their self-
confidence increases. They feel the positive impact of their efforts on the success of the group (Risfendra et 
al., 2023; Santoso et al., 2021). 

Many studies that discuss the use of relay games that continue to be developed using diverse 
contexts, such as those conducted by previous study that focusing on the effectiveness of relay games in 
improving gross motor skills (Dere, 2019), have been investigated in other studies conducted other study 
which focus on paper ball relay games used to develop social-emotional aspects in early childhood (Kilis & 
Yildirim, 2019).  Other study stated that relay games with puzzles can improve students' social skills, such 
as having the ability to collaborate in groups, mastering the skills of waiting their turn, and sharing 
responsibilities and tasks well with their friends (Fathimah & Ishartiwi, 2018). Similar to the opinion of 
state the implementation of early mathematics learning can increase a high sense of concern for their 
friends (Payu et al., 2022). Another study conducted stated that there was a significant increase in 
traditional craft skills with relay games (Vartiainen et al., 2016).  

However, there still needs to be more research that discusses the use of the ESTABICAH (Relay of 
Cacah Numbers) game to help the ability to recognize numbers in early grade elementary school students. 
Therefore, the novelty of this research is a relay game used to strengthen students' ability to use numbers. 
Therefore, this study discusses the implementation of the ESTABICAH (Relay of Cacah Numbers) game on 
the ability of early grade elementary school students to recognize the concept of numbers. The purpose of 
this study is to analyze the implementation of ESTABICAH games for early-grade elementary school 
students. 

 

2. METHOD 

This study uses qualitative methods as its research approach, from this research related to the 
application of ESTABICAH games for number ability in early grade elementary school students. The subjects 
of this study were 20 students in grade 1 of SDN 16 North Indralaya. The research procedure used in this 
study is through data collection techniques, data analysis, and data interpretation. Data collection 
techniques in this study were carried out through the observation and documentation stages. Data analysis 
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techniques are carried out in three stages, namely, data reduction, data presentation, and data verification 
(Rijali, 2019). 

 

 

    Figure 1. Data Analysis Stage in Research 
 

In Figure 1, the data analysis stage that is first carried out is the data reduction process, which in 
this study involves selecting and emphasizing important aspects of data acquisition. The data analyzed came 
from observations of the implementation of ESTABICAH games in students. The presentation of data in this 
study is in the form of a description of the implementation of the ESTABICAH game for the ability of numbers 
in students. The conclusion or verification in this study is based on new findings or field conditions related 
to the application of ESTABICAH games to improve early elementary school student's ability to use numbers 

 

3. RESULT AND DISCUSSION 

Result 
Based on the results of observations or observations that have been made in the field, it was 

revealed that there are still many students who need more skills that hinder student development. 
Therefore, researchers implement the ESTABICAH (Relay of Cacah Numbers) game with the hope that 
students' number abilities increase and hone their cognitive abilities, especially their mathematical abilities. 
This research was conducted on November 6, 2023, with one application of ESTABICAH games, where there 
are five stages of games for students' mathematical abilities in one game. The implementation of the 
ESTABICAH game is explained in the Figure 2. 

 

(a) 

 

 
(b) 

Figure 2. The First Activity in the Game ESTABICAH 
 
In Figure 2, the initial stage of the ESTABICAH game involves students throwing dice 1 meter high 

into the air with the aim of getting the dice to emit a certain number. This process not only emphasizes 
physical skills such as precision and coordination in throwing but also provides a dimension of prediction 
and expectation regarding the outcome of dice. After the dice output, the numbers that the next challenge 
is that students who have obtained the results of the numbers from the dice must count and pick up concrete 
objects according to the number listed on the dice. The process of retrieving this object not only tests 
physical agility but also requires math skills, as students have to calculate quickly according to the numbers 
that appear. After successfully picking up and counting objects, the ESTABICAH game involves a team aspect 
with students running to pass the baton to their companion, who plays the role of the 2nd runner.  The 
second activity in the game ESTABICAH is show in Figure 3. 
  

 

Data reduction Data presentation Data verification 
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(a) 

 

(b) 

Figure 3. The Second Actiity in the Game ESTABICAH 

 
It can be seen in Figure 3 that after the student receives the baton from the first runner, the student 

is required to choose a question from several types of questions that have been provided in the box. After 
selecting the problem, the child is required to complete the addition operation, which is visualized in the 
form of addition with pictures. The problem is presented in the form of pictures that students must solve. 
After the student answers correctly, he is required to run to pass the baton to his friend, who is the 3rd 
runner. The third activity in the game ESTABICAH is show in Figure 4. 
 

 
(a) 

 
(b)  

Figure 4. The Third Activity in the Game ESTABICAH 
 
In Figure 4, it can be seen that after the student receives the baton from the previous runner, he is 

required to choose the subtraction operation problem in the form of image visualization available in the 
box, which must be solved. The form of the number subtraction operation with the picture that the student 
has completed. Then, he ran to pass the baton to his friend, who was the 4th runner. The fourth activity in 
the game ESTABICAH is show in Figure 5. 

 

 
(a) 

 
(b) 

Figure 5. The Fourth Activity in the Game ESTABICAH 
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In Figure 5, it can be seen that after the student receives the baton from the previous runner, he is 
required to choose the addition operation problem in the form of number symbols available in the box, 
which must be solved. The problem about addition operations with number symbols that students have 
solved. Then, the student is required to run to give the baton to his friend, who is the 5th runner. The fifth 
activity in the game ESTABICAH is show in Figure 6. 
 

 
(a) 

 
(b) 

Figure 6. The Fifth Activity in the Game ESTABICAH 
 

In Figure 6, it can be seen that the student is asked to answer the subtraction operation at random 
with a number symbol chosen from inside the box, and it must be completed correctly. The form of 
subtraction operation problem with number symbols that students must solve. After answering, the student 
runs again to his friend, who is the 4th runner, to pass the baton and the 4th runner is required to pass the 
baton to the 3rd runner, etc., until the baton returns to the student who is the first runner. Based on 
observations, the implementation of the ESTABICAH (Relay of Cacah Numbers) game on November 6, 2023, 
shows that students have better abilities in numbers and cognition. In the early stages, students 
demonstrate their motor skills and math skills by rolling dice, counting dice, and doing physical activities 
such as running. In the next stage, they successfully answered the addition and subtraction of numbers using 
pictures and number symbols, demonstrating their understanding of mathematical concepts visually and 
symbolically. These games can help students' social development because they involve teamwork and 
coordination. As a result, ESTABICAH games have proven to be an effective tool for improving students' 
math skills while making learning more interactive and fun. 

 
Discussion 

At the first stage of the game, it is observed how students understand commands correctly. As 
conveyed by previous study students are required to master receptive language skills, namely hearing and 
understanding, including understanding the commands given (Cordes et al., 2023). Then, students are also 
able to roll dice as high as 1m. Previous study said that throwing is part of the ability of eye and hand 
coordination, which is important for students (Jääskeläinen et al., 2021). Furthermore, students can read 
the numbers that come out of the dice after being thrown and immediately collect and count concrete 
objects that have been provided according to the numbers that came out of the previous dice. Previous study 
said that using concrete objects in the learning process can provide a direct experience that can improve 
critical thinking skills (Aunio & Räsänen, 2016). After that, the student ran to the 2nd runner and handed 
over the baton. In the second game stage, the second student took the baton from the first student and then 
chose one of the questions from the box provided. Then, the student was asked to solve the problem from 
the number addition operation in the form of image visualization and add it precisely and quickly. Previous 
study argues that students are invited to participate directly in the process of learning mathematics and 
actively participate in the process of solving mathematical problems (Nurhayati & Rahardi, 2021; 
Pramitasari et al., 2019). According to other study the ability to understand things, solve problems, and 
think logically are basic skills that are very important in mathematics (Chukwuyenum, 2013). Then, the 
student ran towards the third runner. In this stage, some male students find it difficult to add up. Other 
study said that one of the reasons students need help learning mathematics is that it is difficult to 
understand the meaning of a math problem (Zhang et al., 2019).  
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In the third stage of the game, what is observed is how the student takes the baton from the second 
student as the next runner. Wen taking the baton, students are very excited and enthusiastic. Previous study 
stated that game activities carried out by students are able to create a dynamic learning environment, 
sparking a sense of enthusiasm and enthusiasm (Agustini et al., 2020; Melchor-Ferrer & Davia-Rodriguez, 
2023). Then, students must choose one of the questions from the box provided; then, students are asked to 
solve the problem using the number subtraction operation. When students understand the concept, 
elementary school students will be taught counting, starting from the most basic, addition and subtraction 
(Ivanović et al., 2013; Karaca-Atik et al., 2023). Then, the number reduction operation that students do is in 
the form of precise and quick image visualization. This fits with the stage of cognitive development of 
students, which is the iconic stage of image-based learning or visualization (Lampropoulos et al., 2019; 
Selivanova et al., 2018). Then, after writing the answer correctly, the student ran towards the fourth runner. 

In the fourth stage of the game, what is observed is that students take the baton from the third 
student; the difference from the previous stage is that at this stage, the problem that students must solve is 
the problem of adding numbers. The student was excited when it was his turn to take the baton from his 
friend. Therefore, it is appropriate for the introduction of basic mathematical concepts to be carried out by 
paying attention to the unique nature of students, namely love to play, so that the learning carried out can 
attract students' interest in learning (Dewi & Ginanjar, 2019; Hasanah, 2020). The discussion of numbers is 
a basic thing that students should master because it is the first capital to learn more complex mathematics. 
In addition, the addition problem that students must do as the third runner is an addition problem with 
mathematical symbols with real number symbols, as in the symbolic stage (da Ponte & Quaresma, 2016; 
Henderson et al., 2020). So, students are required to perform addition operations and write down the 
number symbols of the addition operations. Then ran carrying the baton to the student who was at the last 
post. 

In the fifth game stage, what was observed was that students took the baton from the fourth runner, 
who said the relay game was changed for students to be able to complete tasks according to the stage of 
development and ability they had (Rusimamto et al., 2023; Urbach & Wildian, 2019). Then, students choose 
one of the questions from the box that has been provided about subtraction with visualization of 
mathematical symbols and number symbols, in line with research, every grade 1 student can also say the 
number correctly and correctly (Torres-Gastelú & Kiss, 2016). After the student performs the reduction 
surgery, he is required to carry the baton back to the fourth student. Similarly, there is study stated that the 
cognitive abilities of early elementary school students are in the concrete operational stage phase, where 
students already understand logical operations (Amanda et al., 2023). 

ESTABICAH games can strengthen the ability to recognize mathematical concepts, especially 
numerals, more fun and interactive. This is in line with opinion state the game creates in a dynamic, 
passionate, and enthusiastic learning atmosphere, the characteristics of the game include the creation of a 
learning environment that is fun but still serious and relaxed (Neteria et al., 2020; Suryani & Haryono, 
2018). The use of games aims to change the learning atmosphere from passive to active, from rigidity to 
movement, and from boredom to cheerfulness. According to previous study relay running is a continuous 
run, usually also called a turn-turn (Rusimamto et al., 2023). Relay running is a game consisting of 4 runners 
in each team, when the first runner carries a baton that must be given to runners 2, 3, and 4 by covering a 
predetermined distance and must work in teams. Other study also expressed the opinion that relay games 
are group activities where members be (Baydar, 2020). 

The observed number ability is the cognitive development of students. The benefits of playing, 
according to previous study are that it can develop students' moral, motor, cognitive, language, and social 
development. Students are able to understand existing commands (Machay et al., 2022). Other study 
explained that students in this phase can complete tasks and think logically, which is replaced from thinking 
intuitively at the concrete level because students in this phase have cognitive abilities at the concrete 
operational stage, namely ages 7 to 11 years, at this point, children can perform tasks (Bjorklund, 2022). 
Logical reasoning replaces intuitive reasoning at the concrete level. The ability of students to do/complete 
the game along with the challenge of addition and subtraction problems contained in the ESTABICAH (Relay 
of Cacah Numbers) game, which is played outdoors. In line with the opinion of study state outdoor games 
provide an opportunity to develop responsibility and benefit from facing various challenges (Candra & 
Rahayu, 2021). At the time the study was conducted on 20 students of early elementary school, aged 6-8 
years, five students did not understand the concept of numbers, and 15 students were good enough at 
understanding the concept of numbers. Most students who need more understanding of the concept of 
numbers are male students. 

From the implementation of the ESTABICAH game (Relay of Cacah Numbers), it was observed that 
there was an improvement in the balance and motor skills of students. In accordance with the views of 
previous study it can be concluded that relay games have the potential to improve strength, coordination, 
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and balance between the eyes, hands, and feet, as well as contribute to the development of students' motor 
skills (Juniarti, 2019). Not only that, ESTABICAH games can also increase students' understanding of the 
concept of numbers, which is seen from the accuracy of students in solving games and challenge questions 
contained in the ESTABICAH game (Relay of Cacah Numbers). Namely, students are able to complete the 
game on time and are able to solve all addition and subtraction problems. According to other study a 
number is a collection of integers whose values are non-negative or can be explained as a set of natural 
numbers included with zeros so that the members of the group are 0 to 5 (Jordan et al., 2009).  

Obstacles and inhibiting factors in the implementation of the ESTABICAH (Relay of Cacah 
Numbers) game take place because activities are carried out outdoors. In accordance with the views of 
study, the use of relay games in outdoor environments is considered an effective way to assist students in 
expressing themselves and acting spontaneously (Junaedah et al., 2020; Peper et al., 2021). Students from 
other classes watched this ESTABICAH (Relay of Cacah Numbers) game activity, and some students asked 
to participate in the game to cause disturbances. At first, the researcher found it difficult to supervise and 
motivate students, but in the end, the researcher was able to give directions to students. Another factor is 
that initially, some students need help understanding the commands given, such as forgetting to do the 
questions. However, after further explanation, students understand and are able to play correctly. In line 
with the opinion of study state the emerging mathematical process is a strategy to integrate various 
information to obtain solutions (Hasiru et al., 2021). The supporting factor is that students are very 
enthusiastic about participating in completing the ESTABICAH (Relay of Cacah Numbers) game so that the 
game can be carried out smoothly; the class teacher is also very helpful and conducive to the situation on 
the field when playing. Based on the analysis of the difficulty of numbers in elementary schools by study 
one of them is the need for more mastery of basic mathematical concepts, and teachers are less able to use 
active, innovative, credible, effective and fun learning techniques (Rintayati et al., 2020). 

The results of the above research and discussion show that the application of the integration of 
number concept recognition through the number relay game has very positive implications. This approach 
covers aspects of the development of students' social-emotional, physical-motor, and cognitive abilities. 
This finding is in line with the view that state that paper ball relay games have a very meaningful impact in 
improving social-emotional skills because it has the potential to encourage students to work collaboratively 
in groups, interact with classmates, as well as develop (Ejin, 2017). This is in line with the opinion of who 
state that relay running games have the potential to develop students' gross motor skills by stimulating the 
coordination of muscles and the whole body (Saputra et al., 2021). This can be achieved through basic 
motion exercises found in relay games. Similarly, other study states that relay-running sports activities can 
improve students' cognitive abilities, one of which can develop students' numeracy skills because relay-
running activities are continuous running carried out by each team with a total of 4 students can be trained 
to consider strategies using their reasoning (Saputra et al., 2021).   

This study provides several important implications related to the use of the ESTABICAH (Relay of 
Cacah Numbers) game to improve elementary school students' mathematics skills. First, the results of this 
study support a fun and interactive learning approach as a means to increase students' learning motivation. 
Through the ESTABICAH game, students can be more involved in the learning process because the game 
activities require active participation, thus strengthening the understanding of basic mathematical concepts 
such as whole number operations. Although this study shows the benefits of using the ESTABICAH game, 
there are some limitations that need to be considered. First, this study was only conducted on a group of 
students in one particular elementary school, so the results may not be fully generalizable to a wider 
population of students. Variations in the social, economic, and educational backgrounds of students in other 
schools may influence the results differently 
 

4. CONCLUSION 

The game ESTABICAH, which means Number Relay, can be used to help students' math skills. This 
ESTABICAH game can support students' interest and enthusiasm in learning activities and make learning 
more fun so that students do not get bored when participating in mathematics learning. Providing 
educational stimulation to students in a fun and not boring way will have an impact on the cognitive abilities 
of the students themselves, as well as on other abilities related to social and physical motor skills. 
ESTABICAH games can also help students learn to think critically and creatively, solve problems, and 
cooperate with their peers. This makes them more active in learning. Thus, the ESTABICAH game is a tool 
that can be used to assist students in learning mathematics, especially in the introduction of the concept of 
numerals.  
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