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ABSTRACT 

	This study investigated the effectiveness of the Spin and Solve Game in enhancing division skills among Grade 4 learners at Mualbual Elementary School. Designed as an experimental research, it utilized a pre-test and post-test to measure learners’ mathematical performance before and after the intervention. The Spin and Solve Game was introduced as a strategic educational tool to actively engage pupils in learning division concepts. Findings revealed a marked improvement in learners’ division skills, suggesting that game-based learning strategies can effectively strengthen mathematical proficiency while promoting interactive and student-centered learning.
The research was conducted in Mualbual Elementary School, Laoang, Northern Samar, with 17 Grade 4 pupils officially enrolled during the Second Quarter of the School Year 2024–2025. Prior to data collection, permission was sought from the school head and Grade 4 teacher, while informed consent was secured from both the administration and parents. Research instruments included a pre-test and post-test, each consisting of ten items. Ethical considerations were observed throughout the process, ensuring that learners participated with parental approval and full awareness of the study’s purpose.
Results showed that learners initially obtained “good” scores in solving division problems during the pre-test. After the implementation of the Spin and Solve Game, their post-test performance improved to “very good,” indicating positive outcomes. This demonstrated that the intervention was effective in enhancing division skills by applying the principles of active learning, where pupils engaged in hands-on activities that promoted deeper understanding and retention of mathematical concepts. The study therefore supports the integration of interactive, game-based strategies such as Spin and Solve into classroom instruction. By making learning enjoyable and participatory, these approaches can motivate learners, foster collaboration, and lead to improved academic outcomes in mathematics.
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1. INTRODUCTION 

Mathematics was a fundamental part of everyday life; without its knowledge, progress was not possible because it fulfilled many human needs across diverse aspects of daily living. It was a subject that dealt with problems involving analysis, computation, and other mental skills. Mathematics helped individuals to learn, to reason, and to apply such reasoning to everyday problems. It was also considered a universal language, understood and applied globally, connecting people from different cultures and backgrounds. In short, mathematics was essential not only for personal and professional success but also for the advancement of society itself.
Among its core operations, division played a fundamental role in problem-solving and understanding the world. Division, along with addition, subtraction, and multiplication, was one of the four basic mathematical operations. It was defined as splitting a large group into smaller groups such that each group had an equal number of items. As an operation of equal grouping and sharing, division was a crucial skill applied in everyday life, including buying, selling, transportation, and income distribution.
Despite its importance, many students struggled with division, which affected their academic performance and overall learning experiences. Factors such as lack of fluency in multiplication, the complexity of long division, handling remainders, and inadequate practice or instruction contributed to these difficulties. Pasandaran and Mufidah (2020) asserted that learning mathematics required a gradual process of constructing systematic understandings of concepts. Mulyono (2018) further explained that school learning often focused on rules, procedures, and formulas rather than comprehension of fundamental concepts, which created gaps in understanding and led to errors in problem-solving.
Researchers identified several challenges pupils frequently encountered in learning division (Mukminah, Hirian, & Sriyani, 2021). These included weak place value understanding, limited math vocabulary (Forsyth & Powell, 2017), and lack of motivation (Maluya, 2020). Division was often considered one of the most difficult topics to teach (Lampert, 2020), with misconceptions about the process (Uzel, 2018) and recurring errors in calculation and conceptual understanding (Hadaming & Wahyudi, 2022; Azis, Togatorof, & Gersang, 2021).
To address these challenges, the Spin and Solve Game was introduced as an engaging intervention. This activity involved spinners that determined the dividend and divisor, after which pupils solved the division problem step by step. By gamifying the process, students practiced division in a fun, interactive way that enhanced motivation and fluency (Gao & Sullivan, 2019). Anchored on Piaget’s theory of cognitive development, Spin and Solve encouraged hands-on learning, exploration, and direct experience, helping children build conceptual understanding at their own pace. Richland and McDonough (2021) supported this approach, noting that concrete materials aided in documenting mathematical reasoning.
Aligned with previous studies such as Casane (2024), Casane (2025), Casane & Giray (2026), Casane (2026), Baluyot et al. (2026), and Jagonoy et al. (2026), this research highlighted the consistent value of innovative strategies and positive attitudes in improving education. Just as financial literacy workshops, Picture-to-Words, and Think-Pair-Share strategies enhanced student outcomes, Spin and Solve provided a creative, learner-centered approach to mathematics. It transformed division from a source of frustration into an opportunity for mastery, while also supporting teachers in delivering effective instruction.
Conducting this study was essential in the context of elementary education because division was a foundational skill that supported higher-level mathematical concepts such as fractions, ratios, and problem-solving. Weaknesses in division at the Grade 4 level hindered future learning and negatively affected overall academic achievement. By introducing Spin and Solve, the study not only addressed immediate learning gaps but also promoted critical thinking, motivation, and confidence among pupils. Furthermore, it equipped teachers with an innovative instructional tool that made abstract concepts more concrete and engaging. Ultimately, this research contributed to strengthening mathematics education at the elementary level, ensuring that learners built strong foundations for lifelong learning and success.

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 find out if there was 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
 This study adopted a quasi-experimental one-group pre-test and post-test design. This design was chosen to measure the effectiveness of the Spin and Solve Game in improving the division skills of Grade 4 learners.
2. Research Instrument
The main instruments used for data collection were a pre-test and post-test, each consisting of 10 items on division. The same set of questions was used for both tests to measure improvement. The Grade 4 teacher assisted in validating the test items and in recording the scores using the Mean Percentage Score and the Grading Sheet.

3. 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.

4. Sampling Technique
This study utilized a purposive sampling to determine the number of respondents involved in this study.

5. Research Instrument
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. 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.

6. 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.

7.  Limitations of the Study
This study was limited to Grade 4 learners of Mualbual Elementary School, Laoang, Northern Samar, during the Second Quarter of the School Year 2024–2025. Since only seventeen pupils participated, the findings may not represent all Grade 4 learners in other schools or contexts.
The study also used a one-group pre-test and post-test design without a control group. This means other factors, such as classroom activities or parental support, might have influenced the improvement in learners’ division skills. Finally, the study focused only on division skills and did not test the effectiveness of the Spin and Solve Game in other areas of mathematics. The results therefore apply specifically to division and may not reflect its impact on other mathematical concepts.




3. RESULTS AND DISCUSSION

Table 1 presented the pre-test results of the Grade 4 learners in Mualbual Elementary School. During the pre-test, 5 learners or 29.4 percent obtained scores of 9 and 8 respectively, 3 learners or 17.6 percent scored 7, 2 learners or 11.8 percent scored 6, and 1 learner scored lower. This indicated that the Grade 4 learners had a fair understanding of division concepts, with a mean score of 7.06 and a standard deviation of 2.49.
Although the pre-test results suggested that learners had some grasp of division, their skills were not yet fully developed. Several students continued to struggle with subtraction and multiplication, which are essential operations for division. They also found it challenging to divide two- or three-digit numbers and experienced confusion in applying the long division process, particularly in dividing the dividend by the divisor. These difficulties reflected the broader challenges in mathematics learning, where problem-solving plays a central role. Klang, Karlsson, Kilborn, Erikson, and Karlberg (2021) emphasized that problem-solving is a critical aspect of mathematics learning, as it allows students to apply knowledge in meaningful contexts. Similarly, Hsiao, Lin, Chen, and Peng (2018) highlighted that understanding the problem-solving process enhances students’ learning performance by engaging their cognitive processes in analyzing and communicating solutions.
Furthermore, Chytry, Medova, Rican, and Skoda (2020) explained that successful mathematics performance depends on students’ ability to solve problems and to know when and how to apply their knowledge and skills. In the case of the Grade 4 learners, the pre-test results revealed that while some students demonstrated competence, others struggled with the application of division concepts in problem-solving situations. This gap underscored the need for interventions that not only strengthen computational skills but also foster deeper conceptual understanding and critical thinking.
The findings aligned with previous studies that identified recurring errors in division, such as difficulties in understanding basic concepts, errors in calculation, and limited comprehension of the relationship between division and other mathematical operations (Hadaming & Wahyudi, 2022; Azis, Togatorof, & Gersang, 2021). These challenges confirmed that division remained one of the most complex topics for elementary learners and required innovative teaching strategies to improve mastery.

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 presented the post-test results of Grade 4 learners in Mualbual Elementary School after employing the intervention Spin and Solve Game to enhance their division skills. The results showed that 8 learners, or 47.1 percent, achieved a perfect score of 10, 4 learners or 23.5 percent scored 9, 3 learners or 17.6 percent scored 8, and 1 learner or 5.9 percent scored 7. This indicated a clear improvement in the learners’ performance compared to the pre-test. The mean score increased to 9.00 with a standard deviation of 1.22, interpreted as “very good.”

The improvement in scores suggested that the learners developed stronger foundations in mathematical reasoning and problem-solving. Their accuracy in calculations improved, reducing errors and increasing efficiency in solving division problems. A deeper understanding of division also fostered a more positive attitude toward learning, making students more engaged and motivated in class. Moreover, learners were more likely to apply their knowledge in real-life situations such as fair sharing, budgeting, and interpreting numerical information. These results reflected the effectiveness of the Spin and Solve Game as a teaching strategy, providing educators with evidence that innovative approaches can enhance learning outcomes.
The findings aligned with Gal, Nicholson, and Ridgway (2023), who emphasized that conceptual frameworks and visual strategies can enhance students’ understanding of mathematical concepts. Kitto, Hicks, and Buckingham Shum (2023) similarly highlighted the importance of visual learning in mathematics, noting that visual representations help students grasp complex ideas more quickly. By breaking down the division process into smaller, manageable steps, the intervention allowed learners to clearly see the relationship between the dividend, divisor, and quotient, thereby reducing cognitive load and making the division process less intimidating.
Furthermore, Nadarajan, Abdullah, Alhassora, Ibrahim, Surif, Ali, Mohd Zaid, and Hamzah (2023) demonstrated that technology-based and scaffolded learning strategies improved higher-order thinking skills, supporting the idea that structured interventions can lead to better comprehension and retention. Leakey (2023) also reinforced the value of step-by-step scaffolding, showing that guided approaches make complex concepts more accessible and promote deeper understanding.
Overall, the significant improvement in post-test scores confirmed that the Spin and Solve Game was effective in enhancing division skills. It not only improved computational accuracy but also encouraged critical thinking, motivation, and collaborative learning among Grade 4 pupils.


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 presented the test of difference between the pre-test and post-test results of Grade 4 learners in Mualbual Elementary School. The t-test was employed to determine the mean difference between the two sets of scores. The findings 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 meant that the scores of the Grade 4 pupils in their post-test (M = 9.00, SD = 1.22) were higher than those in their pre-test (M = 7.06, SD = 2.49). It implied that the division skills of the learners significantly improved after employing the Spin and Solve Game.
The improvement in scores demonstrated that the intervention was effective in strengthening learners’ mathematical reasoning and problem-solving skills. By engaging students in a hands-on and interactive activity, Spin and Solve helped reduce errors, improved accuracy, and enhanced efficiency in solving division problems. Learners became more confident in applying division concepts, which fostered motivation and positive attitudes toward mathematics.
These findings were consistent with Gal, Nicholson, & Ridgway (2023), who emphasized that conceptual frameworks and structured approaches enhance students’ mathematical understanding. Kitto, Hicks, & Buckingham Shum (2023) also highlighted the importance of visual learning, noting that visual representations help learners grasp complex concepts more quickly and reduce cognitive load. Similarly, Nadarajan et al. (2023) found that scaffolded and technology-based strategies improved higher-order thinking skills, supporting the idea that structured interventions lead to better comprehension and retention. Leakey (2023) further reinforced the value of step-by-step scaffolding, showing that guided approaches make complex concepts more accessible and promote deeper understanding.
In addition, the results aligned with the studies of Casane (2024, 2025, 2026), Casane & Giray (2026), Baluyot et al. (2026), and Jagonoy et al. (2026), which demonstrated that innovative teaching approaches — such as financial literacy workshops, Picture-to-Words, and Think-Pair-Share — significantly enhanced student outcomes. These local studies reinforced the idea that creative, interactive, and contextualized strategies can transform classroom learning and lead to measurable improvements in performance.
Overall, the significant difference between pre-test and post-test scores confirmed that the Spin and Solve Game was an effective intervention. It not only improved computational accuracy but also encouraged critical thinking, collaboration, and motivation among Grade 4 pupils. This supported both international and local literature, showing that innovative, visual, and scaffolded strategies can transform mathematics learning and lead to meaningful improvements in student performance.






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
	Not Accepted
	Significant




4. Conclusion

The study concluded that the Grade 4 learners of Mualbual Elementary School showed significant improvement in their division skills after the implementation of the Spin and Solve Game. Before the intervention, many pupils struggled with the processes of subtraction, multiplication, and long division, but after engaging in the activity they demonstrated stronger accuracy, confidence, and problem-solving ability. This confirmed that Spin and Solve was an effective tool for making division more engaging and accessible, while also fostering motivation and positive attitudes toward mathematics.
The implication of these findings is that interactive and game-based strategies can transform mathematics instruction. Teachers can integrate Spin and Solve into their lessons to encourage active participation and teamwork, while curriculum developers may consider incorporating similar approaches to strengthen mastery of challenging topics. Learners benefit from hands-on experiences that promote collaboration and deeper conceptual understanding, which in turn builds confidence and a more positive outlook toward learning mathematics.
Based on the results, it is recommended that teachers adopt innovative strategies such as Spin and Solve to enrich classroom instruction and address common learning difficulties in division. School administrators should support the integration of game-based learning into the curriculum to enhance student engagement and achievement. Future research may also explore the application of Spin and Solve in other mathematical operations, such as fractions or problem-solving tasks, to determine its broader effectiveness across different areas of mathematics learning.
7. Ethical Considerations
The researchers carried out the study with respect for the rights and welfare of all participants. Approval was first obtained from the school head and the Grade 4 teacher before any data collection began. Parents were also asked to sign consent forms to allow their children to take part in the activity. The privacy of the pupils was protected, and no personal details were revealed in the results. Participation was voluntary, and learners were informed that they could stop at any time without consequence. The Spin and Solve Game was implemented in a safe and supportive environment to ensure that the activity was beneficial and posed no harm. By following these steps, the researchers ensured that the study was conducted responsibly, with fairness, transparency, and respect for the dignity of all participants.
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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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