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ABSTRACT
Gamification in mathematics education are essential to engage students and deepen their understanding of mathematical concepts like a simple interest. The study was conducted to improve the mastery of simple interest by utilizing bomber board game. Specifically, to identify how the students performed in the pre-test and post-test before and after using the bomber board game in teaching simple interest. This action research used Quantitative - quasi-experimental method. The respondents of the study were selected through purposive sampling. The study is limited to HUMSS Grade 11 students at Luis Y. Ferrer Jr. Senior High School taking General Mathematics. Furthermore, weighted mean and t-test were used in analysis of data. The study revealed that utilizing bomber board game in teaching simple interest obtained the mean in pre-test (4.00) and the post-test (7.25). The increase of 3.25 points indicates that the students’ performance improved after the intervention, suggesting that the use of bomber board game was effective. The study revealed that there is a significant difference between the pre-test and post-test result of the students. Overall, the intervention or learning experience had a substantial and meaningful impact on the students' performance. This indicates that the improvement in scores after using the bomber board game in teaching simple interest is highly significant and not due to random chance.
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INTRODUCTION

Innovative and captivating methods of teaching are very crucial in today's educational environment to capture students' attention and improve their learning outcomes. Even while they can be somewhat successful, traditional teaching approaches frequently fail to promote deep understanding, particularly in areas like mathematics that call on analytical abilities. One such subject that many students find difficult to completely understand is simple interest, a fundamental idea in mathematics and finance. 
The study of (Jayaraman et.al, 2020) measured financial literacy levels among high school students (N = 608) in India and found low levels of performance on standard measures of financial literacy.  These findings lend support for high school financial education which involves parents and stresses practical hands-on application, societal and macroeconomic impact, as a means of improving financial literacy.
The study reveals that the financial literacy level among youth is low across most parts of the world that has become a cause of concern. (Garg & Singh 2021) Also, it has been observed that various socio-economic and demographic factors such as age, gender, income, marital status and educational attainment influence the financial literacy level of youth and there exists an interrelationship between financial knowledge, financial attitude and financial behavior. 
Financial literacy is mandated by the State according to Republic Act (RA) no. 10922 or “An Act Declaring the Second Week of November Every Year as Economic and Financial Literacy Week”; RA no. 10679 or “An Act Promoting Entrepreneurship and Financial Education among Filipino Youth.” The said laws promote financial awareness among the learners whose aptitudes and skills in the field of finance and entrepreneurship shall be encouraged and honed through education and specialized training programs. Simple interest is a foundational financial concept that helps individuals understand the cost of borrowing or the return on investment. Financial literacy enables people to apply this knowledge in personal financial planning, leading to better decisions when borrowing or saving. It helps individuals avoid common mistakes and manage their finances more effectively, whether by calculating interest on loans or understanding potential returns on savings. In the study of (Lalosa 2020) was found out that most of the respondents possess inadequate knowledge in terms of financial literacy even on the practical level of application for their day-to-day activities. This problem is evident among HUMSS students at Luis Y. Ferrer Jr. Senior High School in Grade 11, when conventional methods of instruction do not adequately interest students or promote topic mastery. DepEd Memo No. 160, S. 2012 emphasizes the importance of ensuring that students achieve a level of mastery in their learning, particularly regarding basic competencies.
Considering this variable in relation to the issue, there were studies that have linked and discovered the relationship between numeracy and financial literacy. This discovery has then paved a way for possible solutions as to how numeracy can be utilized to integrate financial education in response to the low level of financial literacy among students. (Indefonso and Yazon, 2020) 
Study of (Kimble 2020) analyze how the use of gamification could improve student achievement in math. This action research aims to address this learning gap by introducing the Bomber Board Game, a unique and interactive learning tool designed to foster engagement and comprehension of simple interest. By integrating game-based learning, students are encouraged to participate actively, work collaboratively, and apply theoretical knowledge in practical, real-world scenarios. The game’s competitive yet cooperative nature motivates learners to explore the concept of simple interest in a fun and accessible manner. Also, this research will determine the effectiveness of the Bomber Board Game in improving students' mastery of simple interest, making learning both enjoyable and impactful. Through this study, we hope to provide insights into the potential of game-based learning to enhance mathematical proficiency and student engagement.
The study will be conducted to determine whether the integration of the bomber board game into the learning process can enhance students’ comprehension and retention of simple interest concepts of HUMSS Grade 11 students at Luis Y. Ferrer Jr. Senior High School. Specifically, the research seeks to address the following question:
1. What is the pre-test result of the HUMSS 11 students in simple interest?
2. How do students perform in the post test after using bomber board game in teaching simple interest?
3. Is there a significant difference between pre-test and post-test?
THEORETICAL FRAMEWORK
Jerome Bruner's theory (1966), which forms the basis of this study, highlights the critical role of the teacher, language, and the process of teaching in learning. Bruner argues that social interaction plays a pivotal role in effective learning, and students utilize various problem-solving methods that differ from one individual to another. He believes cognitive development occurs through the interaction of basic human abilities with cultural tools designed to enhance those abilities. These tools can be abstract, like the organization of language and knowledge within a culture, or tangible, such as computers and televisions.
Likewise, Bruner (1960) stated that the main point of school is not just to stuff the brain with facts rather it is about helping learners learn how to think and solve problems so they can use that skill in all sorts of situations. On the other hand, when reviewing gamification in education, Landers (2014) stands out as a significant theoretical contribution to scientific studies. This theory incorporates concepts such as self-determination theory, goal-setting theory (Locke, 1968; Locke & Latham, 2002), and behavior reinforcement theory (Skinner, 1957). However, in terms of the theoretical underpinnings of gamification, serious games, and game-based learning, the findings reveal ongoing debates and a lack of comprehensive understanding regarding the theories used as a foundation for research in different contexts. Additionally, there are questions about how these theories explain the positive outcomes associated with gamification.
METHODOLOGY
Study design
The research is basically quantitative in nature as it utilized quasi-experimental method. This method of research requires pre-test and post-test. Administering pre-test and post-test to the respondents will measure their initial and final results to see the changes with their Mathematics Performances. The results of which were compared to measure the effect of the intervention on the learners used by researchers.
Respondents of the Study
The respondents were HUMSS Grade 11 students enrolled in Luis Y. Ferrer Jr. Senior High School, a public school in General Trias City, who were identified with difficulties in understanding and mastering the concepts of simple interest.
Data Gathering Procedure
The respondents to the research were purposely chosen. As a purposive sampling, the researchers identified these students from the population of Academic Track HUMSS Grade 11 students enrolled in Luis Y. Ferrer Jr. Senior High School. The researchers developed a validated test by the experts used in the pre-test and post-test.
Research Instrument
		The research instrument consists of a pretest, a post-test and bomber board. For the first phase, the pre-test will be conducted. During the second phase utilization of bomber board in teaching for the mastery of simple interest. For the third and final phase, the post-test concerns the simple interest. The pre-test and post-test were validated by the experts.

Statistical Treatment of the Study
The paired t-test will be used to analyze the pre-test and post-test data to evaluate the effectiveness of the intervention by determining significant differences in students' performance. Pallant (2020) highlights that the paired t-test is ideal for related groups, as it measures the mean difference between paired scores. The process includes recording pre-test and post-test scores, calculating differences, and verifying normality assumptions, the results will be tested at a 0.05 significance level to determine if the intervention had a statistically significant effect.       
Formula:
[image: ]
 Where: 
     [image: ]= Mean of the difference of pretest and post test
= Standard deviation of the difference
      n = number of samples

RESULTS AND DISCUSSION

What is the pre-test result of the HUMSS 11 students in simple interest? 
Table 1
Student Respondents Mean Score in the Pretest Results.
	Student Respondents
	Pre-Test Average
	Mean Percentage Score

	HUMSS
	4.00
	40%



The HUMSS group’s mean score of 4.00 in the pre-test, corresponding to a mean percentage score (MPS) of 40%, indicates that, on average, the students achieved 40% of the possible points in the pre-test. This suggests that the group had a relatively low level of knowledge or skill in the subject matter at the beginning of the study. The 40% MPS provides a clear indication of the need for improvement, and subsequent post-test results will help determine if there was significant progress after any interventions or learning activities.
How do students perform in the post-test after using bomber board game in teaching simple interest?
Table 2
Student Respondents Mean Score in the Post test Results.
	Student Respondents
	Post Test Average
	Mean Percentage Score

	HUMSS
	7.25
	72.5%



The HUMSS group’s post-test average score of 7.25, with a mean percentage score (MPS) of 72.5%, indicates a notable improvement in performance compared to the pre-test. This suggests that after the learning interventions or study period, students were able to increase their understanding of the simple interest using the bomber board, as reflected by the higher percentage score. The MPS of 72.5% demonstrates that, they are on moving towards mastery, highlighting a positive outcome and suggesting effective learning or intervention.

Is there a significant difference between the pre-test and post-test?
Table 3
Paired Sample T-Test Results Comparing Pre-test and Post test Scores
Group	Mean	Standard Deviation	t-value	Degrees of freedom	p-value
Pretest Scores	4.00	1.32		39	
Post test Scores	7.25	1.10	12.27	39	˂ 0.0001
Level of Significance = 0.05
		The table shows a statistically significant improvement in the students' scores between the pre-test and post-test. The pre-test mean was 4.00 with a standard deviation of 1.32, while the post-test mean increased to 7.25, with a standard deviation of 1.10, indicating less variability. The t-value of 12.27 suggests a strong difference between the two sets of scores, and with 39 degrees of freedom, the result is highly reliable. The p-value of less than 0.0001 further confirms that the observed improvement is highly statistically significant, meaning the change is unlikely to have occurred by chance. 
Discussion
	The increase of 3.25 points indicates that the students’ performance improved after the intervention, suggesting that the use of bomber board game was effective. The pre-test score of 4.00 reflects a relatively low level of knowledge or skill, while the post-test score of 7.25 demonstrates notable progress. This improvement highlights the positive impact of the learning experience or instruction on the students’ abilities. Overall, the data suggests that the intervention successfully contributed to enhancing the students' performance. Overall, this data indicates that the intervention or learning experience had a substantial and meaningful impact on the students' performance. This indicates that the improvement in scores after using the bomber board game in teaching simple interest is highly significant and not due to random chance.
		According to by Zainuddin et al. (2020), gamification may enhance students’ motivation and engagement, improve academic performance, promote interaction and socialization, and offer opportunities for students to develop autonomous learning skills. Likewise in the study of Aguiar-Castillo et al. (2020) suggest that gamification can contribute to students’ pro-deep-learning approaches, and Putz et al. (2020) draw attention to the positive effect of gamification on knowledge retention. Bai et al. (2020) state their four reasons behind the students’ gamification preferences. In addition, one of the respondents says “enjoyable at mas mabilis natandaan ang pagkuha ng simple interest”. These include increasing enthusiasm, providing feedback about performance, meeting students’ recognition needs, and encouraging goal setting.
		Furthermore, DepEd Memo No. 160, S. 2012 emphasizes the importance of ensuring that students achieve a level of mastery in their learning, particularly regarding basic competencies. According to the mastery/achievement level from the results of the pre-test and post test the descriptive equivalent is moving towards mastery. The improvement in students' performance observed in this study aligns with the memo's objectives, as it reflects substantial progress in mastering the topic of simple interest, which is critical for their overall academic development. This reinforces the importance of innovative instructional strategies, such as gamification, to support students in achieving mastery in key learning areas.
CONCLUSION
The average score of the students in the pre-test and post-test revealed a significant difference after using the bomber board game in teaching simple interest. It implies that using the bomber board game can enhance students' understanding and performance in simple interest. A large sample difference between the average in the pretest score and post test score is big enough to be statistically difference as reflected in the computed test statistics of 12.27 which is significantly higher than the critical value at the 0.05 level of significance. The null hypothesis is rejected due to the p-value of less than 0.0001, indicating that there is significant difference between the pre-test and post-test results of HUMSS grade 11 students before and after using the bomber board game in teaching simple interest.

RECOMMENDATION
Teachers are encouraged to use teaching materials in the form of gamification, especially in subjects/topics where most of the students struggle. Curriculum developers may conduct training about the development of gamification and other related instructional materials in other mathematics subjects. The administrators should propose an action plan for the development and utilization of gamification in various subject areas of mathematics.
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