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ABSTRACT 

	This study investigates the impact of the Spin and Solve Game in enhancing division skills among Grade 4 learners at Mualbual Elementary School. The study employs an experimental design, utilizing a pre-test and post-test to assess students’ mathematical performance before and after the intervention. The Spin and Solve Game, a strategic educational tool, is introduced to engage learners actively in learning division concepts. The findings indicate a significant improvement in learners’ division skills, suggesting that incorporating game-based learning strategies can effectively enhance mathematical proficiency among elementary learners. This approach aligns with educational practices that emphasize interactive and student-centered learning.
This study was conducted in Mualbual Elementary School, Laoang, Northern Samar. The participants in this study consist of 17 Grade 4 pupils of Mualbual Elementary School who are officially enrolled for the Second Quarter of the School Year 2024-2025. The researchers give a permission letter to ask for the approval of the school head of the Mualbual Elementary School to gather the needed data in this study, explaining the purpose and details of this study. Upon approval, the researchers ask permission from the Grade 4 teacher to gather the needed data in this study. This study utilized pre-test and post-test research instruments. The pre-test and post-test consisted of 10 items. Before the collection of the data, informed consent forms were obtained from the Head Teacher of Mualbual Elementary School. After these consents were secured, the researchers, with the help of the adviser of grade four adviser, gave parental consent forms to the pupils to inform their parents of the study and to ask for permission for their child to participate as respondents in the study about Spin and Solve.
The pre-test results of Grade 4 learners showed they obtained ‘’good’’ scores in solving division problems. However, after implementing the intervention Spin and Solve Game, the post test results showed significant improvement of ‘’very good’’ results compared to the pre-test, indicating a positive outcomes. This suggests that the Spin and Solve Game is effective in enhancing the division skills of Grade 4 learners.
Based on the findings showed that the use of the Spin and Solve Game likely capitalizes on the principles of active learning, where learners engage in hands-on activities that promote deeper understanding and retention of mathematical concepts. This study supports the integration of game-based learning strategies such as the Spin and Solve Game to enhance learners’ division skills. By making learning interactive and enjoyable, such approaches can motivate learners and lead to improved academic outcomes in mathematics for Grade 4 learners in Mualbual Elementary School. 
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1. INTRODUCTION 

Mathematics is a fundamental part of our everyday lives; without its knowledge, nothing is possible in the world. The world cannot progress without mathematics because it fulfills most of the human needs related to diverse aspects of everyday life. It is a subject that deals with problems that involve a process of analysis, computation, and other mental skills. It helps individuals to learn, to reason, and to apply such reasoning to everyday problems. Mathematics is incredibly important in our everyday lives and plays a crucial role in the world around us. One of the key reasons math is important is that it helps us think logically and solve problems; it is the foundation for problem-solving, critical thinking, and logical reasoning. It is also a universal language, which means it can be understood and applied globally, connecting people from different cultures and backgrounds. In short, mathematics is essential not only for personal and professional success but for the advancement of society itself. 
  
Mathematics, particularly division, plays a fundamental role in our understanding of the world and problem-solving. The Division is one of the four basic mathematical operations, the other three being addition, subtraction, and multiplication. In simple words, division can be defined as the splitting of a large group into smaller groups such that every group will have an equal number of items. It is an operation used for equal grouping and equal sharing in math. Division is a fundamental skill that needs to be enhanced in students because it plays a crucial role that can be applied to everyday life, including such as buying, selling, transportation, and sharing of income. 

However, despite its importance, many students struggle with understanding the concept of division, which can impact their academic performance and overall learning experiences. Factors such as a lack of fluency in multiplication, complexity of long division, handling remainders, division with larger numbers, and inadequate practice or instructions can contribute to difficulties in solving division. That is why it is very important to teach students how to solve the division problems because it can enable them to think critically about the concept of division.

Mathematics is a combination of concepts, skills, and facts steeped in abstract representations. Pasandaran & Mufidah (2020) assert that to successfully learn mathematics, a gradual process of constructing systematic understandings of concepts is necessary. Moreover, Mulyono (2018) stated that in school learning, the focus tends to be on rules, procedures, and formulas to attain the correct answer rather than comprehending the fundamental concepts. Simply teaching procedural skills to students may lead to difficulties in problem-solving and applying concepts in broader contexts. This creates a gap in conceptual understanding, thereby resulting in errors or misunderstandings when solving mathematical problems. 

Researchers have identified several typical challenges pupils frequently encounter when learning division (Mukminah et al., 2021). Factors contributing to these difficulties include weak place value understanding (Qian & Lehman, 2018), limited math vocabulary (Forsyth & Powell, 2017), and lack of motivation (Maluya et al, 2020). 
Moreover, based on the interview conducted by the researchers, it was found that grade four pupils of Mualbual Elementary School do not know how to solve a division problem, which results in poor performance and has significantly affected their learning. This is evident in their Mean Percentage Score (MPS), wherein they got 58.08% in Math during the second quarter of S.Y. 2024-2025. 42.5% of the MPS results were composed of problems involving division.

Long division is often among the most challenging teaching topics (Lampert, 2020). Misconceptions about the division process are one of the difficulties (Uzel, 2018). One of the fundamental concepts that often poses difficulties for students is division (Mukminah et al., 2021). The primary challenges in division learning include using mathematical symbols that represent the division process and understanding the associated rules. For instance, comprehending how to arrange division with remainders or applying the steps of long division algorithms can be complex and require more time and practice than some other mathematical topics. The identification of elementary school students’ errors in division is based on the understanding that this mathematical concept often presents obstacles for some students. Various previous studies have shown recurring patterns of errors, such as difficulties in understanding the basic concepts of division, errors in calculation processes, or limited comprehension of the relationship between division and other mathematical operations (Hadaming & Wahyudi, 2022; Azis et. Al., 2021).
The Spin and Solve Game for division skills involves creating a spinner with different division problems on it, where the facilitator will spin the first spinner to determine the dividend of the division problem. After that, the second spinner will be spun to determine the divisor of the given division problem. Once the value of the dividend and divisor are determined, the player will now answer the division problem on the answer sheet that will be provided for them. The player needs to follow the procedure for solving division problems. Utilizing the steps presented in the illustration. Once done, the next player will answer the division problem following the same steps done by the first player. 

Furthermore, (Gao & Sullivan, 2019) division is a foundational skill for elementary students, but it’s often a tough challenge. Many students struggle with division, finding it dry and difficult to grasp. Traditional teaching methods, like repetitive worksheets, don’t always engage. This can lead to frustration and disengagement. Division is a fundamental mathematical concept, and many students struggle to fully grasp it. This study seeks to introduce a more engaging, hands-on approach to teaching division, providing students with opportunities to practice and develop their skills in a fun and dynamic way.  

Because of the provided problems and importance, the researchers felt the pressing need to conducting this study. This is to help enhance the division skills of the Grade 4 pupils of Mualbual Elementary School through the use of spin and solve technique. This technique helped them to improve their critical thinking skills by visualize the problem clearly, which can help them understand the concept of division better. 

Hence, the researchers introduced the intervention ‘’ Spin and Solve’’ to enhance students’ understanding of division. Spin and Solve Game is a fun way to practice division facts and fluency, especially when played in groups or as a whole class, by asking the pupils what the answer is that they solve based on the given problem. The researcher will provide a Spinning Wheel, which will be composed of different problems that students need to answer. Through this game, the students will be able to think critically by analyzing the problems. Spin and Solve, as an intervention, is anchored on the Cognitive Development of Jean Piaget. This theory focuses on the cognitive development of students as a foundational framework in the field of education and development, where children are encouraged to explore and learn at their own pace, and support hands-on learning, where children learn through direct experience and experimentation. Richland and McDonough (2021) also support this theory by stating that using concrete materials in teaching division algorithms helps students develop the necessary language skills for documenting mathematical reasoning in written form.

The Spin and Solve activity involved using a spinning wheel with different division problems, and students will solve the problems as they land on various sections. This method aims to increase student motivation, reinforce understanding, and improve proficiency in division. The research evaluates the impact of this approach on students’ performance and their overall understanding of division concepts. Through this study, the researcher hopes to provide educators with valuable insights into innovative ways of teaching challenging mathematical concepts like division.


Objectives
 
	This study aimed to determine the level of division skills of Grade 4 pupils in Mualbual Elementary School during the school year 2024-2025

Specifically, it aimed to:

1. Determine the pre-test results of the respondents in solving division before implementing the spin and solve game.
2. Determine the post-test results of respondents in solving division after implementing the spin and solve game.
3. To fine out if there a significant difference between the pre-test and post-test results of the participants through the spin and solve game.

 	
2. methodology 

1. Research Design
The Spin and Solve Game is a fun way to help students spin a wheel to generate numbers and then solve division problems using those numbers. As students play, they practice dividing numbers, which strengthens their understanding of division concepts like dividend, divisor, and quotient. The game can also be adapted to different levels of difficulty, allowing students to gradually improve their skills as they become more comfortable with basic division and move on to more complex problems.

2. Respondents
The respondents consisted of seventeen (17) Grade 4 pupils of Mualbual Elementary School who are officially enrolled for the Second Quarter of the School Year 2024-2025.

3. Sampling Technique
This study utilized pre-test and post-test research instruments. The pre-test and post-test consisted of 10 items. To ensure that the division skill of the pupils was measured, the researchers used the pre-test contents as the post-test as well.

4. Research Intruments
The researchers ensured the validity and reliability of the results taken from the pre-test and post-test by gathering data and analysis. The researchers were assisted by the Grade 4 teacher by providing the Mean Percentage Score and the Grading Sheet of the students.

5. Data Analysis
The data were analyzed using frequency counts, percentage, and weighted mean. These statistical tools facilitated the effective interpretation of results, enabling the researchers to identify patterns, measure improvements, and draw meaningful conclusions regarding the impact of the Spin and Solve Game.







3. RESULTS AND DISCUSSION
Table 1 shows the pre-test results of the Grade 4 learners in Mualbual Elementary School. During their pre-test, there were 5 or 29.4 percent who got a score of 9, and 8 respectively, 3 or 17.6 percent who obtained a score of 7. 2 of the respondents or 11.8 percent who got a score of 6 and 1 respectively. It means that the grade 4 learners of Mualbual Elementary School have good understanding and are skilled when it comes to solve division problems (Mean= 7.06; SD= 2.49).
The pre-test results of 4th-grade learners are good, meaning they have a solid understanding of division. However, their skills are not yet fully developed when it comes to solving division problems. Some students still struggle with subtraction and multiplication, which are essential for division. They also find it confusing to divide two- or three-digit numbers. Additionally, many learners face challenges in understanding how to divide the dividend by the divisor in the long division process. 

Problem-solving can be considered an important aspect of mathematics learning (Klang et al., 2021). Understanding the problem-solving process can improve students’ learning performance (Hsiao et al., 2018). Understanding the problem as a part of problem-solving steps involves students’ cognitive processes to solve the problem and communicate the solution. The success of ‘’good student’s mathematics performance is dependent on their ability to solve problems and understand when and how to apply knowledge and ability (Chytry et al., 2020).






Table 1
Pre-test Result

	Scores
	Frequency
	Percentage
	Interpretation

	1
	2
	11.8%
	Very good

	6
	2
	11.8%
	Fair

	7
	3
	17.6%
	Good

	8
	5
	29.4%
	Good

	9
	5
	29.4%
	Very good

	TOTAL
	17
	100%
	

	Mean: 7.06                               
Std. Dev.: 2.49



Table 2 shows the posttest results of Grade 4 learners in Mualbual Elementary School after employing the intervention Spin and Solve Game to enhance their division skills. The result shows that there were 8 learners, or 47.1 percent, who got a perfect score of 10, 4 or 23.5 percent of them got a score of 9, 3 or 17.6 percent who got a score of 8, 1 or 5.9 percent who got a score of 7, and 6. The result indicated that there is an improvement in the scores of the learners. This means that most of the learners performed better after implementing the intervention, Spin and Solve Game (Mean= 9.00; SD= 1.22), interpreted are “very good”.

When 4th-grade learners achieve very good results in solving division problems, it indicates that they have developed a strong foundation in mathematical reasoning and problem-solving skills. Their accuracy in calculations improves, reducing errors and increasing efficiency in solving complex math problems. A deep understanding of division also fosters a positive attitude toward learning, making students more engaged and motivated in class. Additionally, they are more likely to apply their knowledge in real-life situations, such as sharing items fairly, budgeting, and interpreting numerical information. Good results reflect the effectiveness of teaching strategies, allowing educators to continue refining instructional methods for even better learning outcomes. Furthermore, students who excel in division can support their peers, promoting teamwork and collaborative learning in the classroom.

The result aligns with the study of Gal, Nicholson, and Ridgway (2023), who found that the method provides a visual and conceptual framework that can enhance students’ understanding of division. The study of Kitto, Hicks, & Buckingham Shum (2023) emphasizes the importance of visual learning in mathematics, nothing that visual representations help students grasp complex concepts more quickly. The method breaks down the division process into smaller, more manageable parts, allowing students to see the relationship between the dividend, divisor, and quotient more clearly. This method can reduce cognitive load and make the division process less intimidating, leading to better comprehension and retention. These constructivist strategies contribute to the superior performance of learners using the division method, as demonstrated by the significant improvement in post-test scores (Nadarajan et al., 2023). Integrating visual aids and step-by-step scaffolding makes complex concepts more accessible, leading to a deeper and more adequate understanding of division (Lee et al., 2023). 


Table 2
Posttest Result

	Scores
	Frequency
	Percentage
	Interpretation

	6
	1
	5.9%
	Fair

	7
	1
	5.9%
	Good

	8
	3
	17.6%
	Good

	9
	4
	23.5%
	Very good

	10
	8
	47.1%
	Very good

	TOTAL
	17
	100%
	

	Mean: 9.00                    
Std. Dev.: 1.22


Table 3 shows the test of the difference between the pre-test and post-test results of Grade 4 learners in Mualbual Elementary School. It employed the t-test to get the mean difference of the pre-test and post-test results. Based on the findings, it showed that there was a significant difference between the pre-test and post-test results of the respondents (t= -2.678, p= 0.017). This means that the scores of the grade 4 pupils on their posttest (M= 9.00, S= 1.22) are higher than those of their pre-test (M= 7.06, S= 2.49). It implies that the division skills of the learners have significantly improved by employing the Spin and Solve Game.



Table 3
Test the Difference between the Pre-test and Post-test results

	Variables
	t -
	p - value
	Level of Significance
	Decision
	Interpretation

	Posttest and Pre-test Results
	-2.678
	0.017
	0.05
	Reject the Null Hypothesis
	Significant








4. Conclusion
Utilizing the Spin and Solve Game positively impacted the learners’ division skills. It showed an increase in their scores during the posttest, wherein they got a better score than their pretest. The results indicated that there was a significant improvement in the scores of the learners during the pre-test and post-test.

The researchers conclude that Spin and Solve Game is an effective technique, as it was very evident that the learners improved their division skills after their exposure to Spin and Solve Game. It also improved their critical thinking skills as they progressed to identify and analyze the part and the process of division, as well as improved their division skills as they answered the problem in front of their classmates, providing them opportunity to participate and cooperate to answer the problem. Moreover, the spin and solve game also helped increase learners’ engagement and motivation during the teaching and learning process, as it provided them with an opportunity to experience a new way of answering the problem. Improving division skills is essential for building strong mathematical foundations. While students may have demonstrated competency in basic operations, there is still room for growth, particularly in applying division to more complex problems and real-world scenarios. Developing proficiency in division enhances problem-solving abilities and critical thinking skills, which are crucial across various subjects and everyday life. One effective approach to reinforcing these skills is identifying areas where learners excel, where they have been found ‘’good’’ at division and using those strengths as a foundation for further development. Additionally, engaging activities, such as games and real-life applications of division, can make learning more interactive and enjoyable. Improving division skills also helps with overall mathematical confidence.

Based on the findings of this study, the following reflections were drawn: Spin and Solve Game not only provides an engaging interaction between the teacher and the students during the class discussion, but also provides them an opportunity to enhance their division skills as they analyze the process to solve division problems. It also boosts their confidence as they participate in class activities. In addition, the spin and solve game is not just beneficial to the learners but also to educators. It can be utilized during the teaching and learning process, which could help them easily identify which learners are having difficulties in solving division problems.

Furthermore, Through Spin and Solve Game learners can easily identify the dividend, divisor quotient, and remainder when solving problems. This game helps them understand and solve division problems more efficiently, especially when encountering problems on the provided spinning wheel.  
In conclusion, they can use the evaluation results as their basis to think of new techniques and strategies to help and further enhance the division skills of the learners. Using visual representations like spinning wheels helps students visualize numbers and problems, making it easier for them to understand the division process and solve division problems correctly, allowing them to learn and develop a deeper understanding of the concepts in solving division problems. 




Disclaimer (Artificial Intelligence)

This research employed artificial intelligence language tools-specifically ChatGPT-to assist in refining the manuscript. These tools were utilized for paraphrasing paragraphs to enhance clarity and readability, ensuring the effective communication of ideas while preserving their original meaning. Additionally, ChatGPT were used to check language and grammar, thereby improving the overall accuracy and fluency of the text.
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