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ABSTRACT  

	[bookmark: _GoBack]This study looked into the effectiveness of the Japanese Multiplication Method to improve students’ computational skills and address the problem encountered by the Grade 3 pupils of Burabud Elementary School in mastering multiplication. This focused on engaging students in using this method, which serves as a visual presentation of multiplier and multiplicand that allows them to solve multiplication problems by drawing lines that form a diagonal pattern and by counting the number of intersections in a particular order near each vertex of a diamond to obtain a solution.
It aimed to improve the computational skills of the respondents using the Japanese Multiplication Method. The study was divided into three processes namely; the pretest, implementation of the intervention (Japanese multiplication method), and the post-test which took ten sessions to complete with each session consists of one hour. Pretest and post-test assessment were utilized to evaluate the impact of intervention on students’ computation levels.
The pretest results revealed that students’ computational skills were categorized as “Very Poor.” However, after implementing the intervention, the post-test results showed a significant improvement, with students’ computational skills rated as “Good.” The findings indicate a substantial difference between the pretest and post-test scores, demonstrating the positive impact of the Japanese Multiplication Method on students’ mathematical abilities. Furthermore, the method fostered active engagement through the visual approach of making lines and counting intersections. These results confirm that the Japanese Multiplication Method is an effective tool for improving young learners’ computational proficiency.



Keywords: Japanese Multiplication Method, Computational Skills, Grade 3 pupils, Elementary mathematics, action research, 

1. INTRODUCTION 

Multiplication is one of the arithmetic operations that is very useful in daily life. According to Isoda and Olfos (2019), multiplication is used to find the total quantity based on the given number of units and unit quantity. Besides that, multiplication lays the foundation for understanding more advanced concepts such as division, fractions, and ratios. The multiplication process involves multiplying two or more numbers to get the result (Kosko, 2019). During elementary school learning, students will hone their multiplication skills through exercises, problem-solving, and understanding basic mathematical concepts. (Rejeki, et al., 2024)  

Huan (2024) stated that this basic mathematical concept is included in the elementary mathematics curriculum. According to Aktay & Yilmaz (2023), it is essential that mathematics to be taught from an early age as it is a powerful means of communication and it is pervasive presence in daily life. In the Philippines context, Multiplication is first introduced in the second grade as repeated addition. In this grade level, the foundation and concept of multiplication is built among the students through focusing on basic multiplication facts with numbers that gradually progress using visual concepts and word multiplication problems. As the grade level progresses, the complexity of multiplication increases, illustrating a spiral progression in the curriculum, and students are expected to multiply multi-digit numbers and apply multiplication to solve more complex word problems involving various contexts in Mathematics. 

However, the standard set by the educational curriculum is not reached by students due to different factors encountered in teaching and learning multiplication. In school, multiplication is taught through a long multiplication or a traditional method, but this process can be particularly error-prone for Grade 3 students, especially those who struggle to track multiple steps or need help with fundamental arithmetic operations. The inherent complexity of this method can hinder the learning process for students who need additional support with basic mathematical concepts. (Dumagat, C. R., et al, 2024). Also, Putri et al., (2023) stated that multiplication is one of the most difficult materials to learn in mathematics, especially in third grade elementary school students. The phenomenon in the field shows that not all students like multiplication material. 

Mastering multiplication is a fundamental skill necessary for understanding higher mathematical concepts, yet many students struggle with it and it contributes to their overall performance in Mathematics, as reflected in the PISA results where the Philippines ranked 77th out of 81 participating countries, performing significantly below the global average in math, reading, and science. (OECD, 2023) This is a global concern, prompting attention as plenty of schools encounter the same problems. One of them is the grade 3 students of Burabud Elementary School. From the data gathered by the researchers through interviews and observations, the grade 3 students of Burabud Elementary School are said to be encountering difficulties in mastering multiplication.
	
In an interview with the adviser of the respondents, she stated that her students struggle with mastering multiplication using the traditional method. They have difficulty recalling the steps, get confused about which numbers to multiply or add, and struggle with alignment, leading to incorrect answers. Also, their standardized test in multiplication revealed that zero or no student got a perfect score of 5 with a percentage of 0% and interpreted as Very Good; two (2) students got four correct answers with a percentage of 12.5% and interpreted as Good and is also considered as the highest score among the Grade 3 pupils: and eight (8) students got one correct answer with a percentage of 50%, interpreted as Very Poor. 

Based on the data presented, it is evident that the majority of the students struggled with the multiplication test. With 50% of the students classified as having a “Very Poor” performance and the absence of any perfect scores, it is clear that a significant portion of the class has not yet developed a strong foundation in multiplication and there is a pressing need to enhance instructional strategies and provide additional support to improve students' multiplication skills. Similarly, their periodical test during the second grading period revealed that their Mean Percentage Score (MPS) for the second grading period in Mathematics was 62.35%, which is below the standard of 75%. This quarterly assessment was composed of 21 out of 40 items centered on multiplication, which is more than half of the total items. 
	
The data gathered by the researchers showed that the grade 3 students of Burabud Elementary School are encountering difficulties in multiplication. These difficulties encountered do not only affect their scores in multiplication tests, but also their performance in understanding complex and advance mathematics problems affecting their numerical literacy in understanding various contexts in the subject and in real-life situations that require the use of Mathematics. 

Therefore, the researchers were prompted to implement the Japanese Method of Multiplication among the grade 3 pupils of Burabud Elementary School for the school year 2024-2025, seeing the potential of this intervention to address the difficulties encountered by the students in mastering multiplication. Japanese Multiplication Method is a visual approach to multiplication that helps students understand the concept through intersecting lines. The simplicity and engaging nature of the Japanese Method make it a valuable tool for enhancing multiplication mastery, addressing the learning gaps, and improving overall proficiency among young learners.

The Japanese Multiplication Method enhances understanding of place value and builds confidence, making multiplication more accessible and engaging for learners. It reflects the principles of structured and meaningful learning emphasized in Japanese mathematics education (Isoda et al., 2021) Overall, studies have shown that the Japanese Method can help students develop a deeper understanding of mathematical concepts, improve their problem-solving skills, and increase their overall achievement in Mathematics. In addition to its academic benefits, the JMM has also been shown to have positive social and emotional effects on students. (Shinno and Mizoguchi, 2021).
1.1 Objectives
This study seeks to answer the following questions:
1. What is the pretest result of Grade 3 pupils before implementing the Japanese Method of Multiplication?
2. What is the post-test result of Grade 3 pupils after implementing the Japanese Method of Multiplication?
3. Is there a significant difference between the pre-test and post-test results of the Grade 3 pupils?

2. METHODOLOGY

2.1 Research Design

This study employed a one-group pre-test–post-test experimental design to assess the effectiveness of the Japanese Multiplication Method. This design enabled the comparison of Grade 3 pupils’ computational skills before and after the intervention, thereby determining the method’s impact on their performance.

2.2 Respondents

The study was conducted at Burabud Elementary School, Laoang, Northern Samar, during the school year 2024-2025. The respondents were sixteen (16) Grade 3 pupils identified for their low performance in Mathematics, with a Mean Percentage Score (MPS) of 62.35% in the second grading period, below the 75% proficiency standard. Additionally, 50% of the pupils scored only one out of five items in a multiplication test, classified as very poor. These results served as the basis for selecting the participants.

2.3 Sampling Technique

The study employed purposive sampling, wherein all available and willing Grade 3 pupils from Burabud Elementary School who met the criteria of low performance in Mathematics were included. This ensured that the respondents represented the group most in need of intervention.

2.4 Research Instruments

A researcher-made 10-item test was used, consisting of: Five (5) items on 2-digit by 1-digit multiplication and Five (5) items on 2-digit by 2-digit multiplication. The same test was administered during the pre-test and post-test. This researcher-made instrument was validated to ensure clarity, relevance, and reliability. Experts reviewed the items to confirm that they accurately reflected the concepts being studied and suggested necessary improvements.

2.5 Intervention Procedure

2.5.1 Three Phases of Conducting the Study

Phase 1: Pre-test
A 10-item multiplication test was administered to assess the pupils’ baseline computational skills.

Phase 2: Implementation of Intervention
The Japanese Multiplication Method was implemented over eight (8) sessions, with each session lasting one (1) hour. The sessions included teacher-led demonstrations, guided practice, and board work participation. Pupils were given opportunities to solve problems and ask questions for clarification.

2.5.2 Japanese Multiplication Method

Japanese Multiplication Method (JMM) is a multiplication method created by Professor Fujisawa Rikitarou (1900) from Tokyo University. This method is known in Indonesia as the Cross-Line multiplication method, which is a geometry-based multiplication method with two parallel auxiliary lines, vertical and horizontal. (Garain and Kumar, 2018). It is a method that allows students to solve multiplication problems by drawing lines that form a diagonal pattern, and the number of intersections near each vertex of a diamond is then counted in a particular order to obtain a solution (Vreken, 2017).
It involves drawing right diagonal lines over left diagonal lines, counting the points where these lines intersect, and writing the product at the intersection points. The Japanese Multiplication Method is a visual approach that uses intersecting lines to represent numbers and compute multiplication.As an algorithm, JAMED uses a group of lines to represent numbers, teaching multiplication to children through these patterns. The JAMED method facilitates the understanding and performance of multiplication for primary school students without relying on memorization techniques (Aktay & Yilmaz, 2023).


To multiply 32 × 24 using Japanese Multiplication Method, the following steps are followed:
1. Draw three diagonal lines (tens) and two diagonal lines (ones) to represent 32.
2. Draw two diagonal lines (tens) and four diagonal lines (ones) in the opposite direction to represent 24.
3. Count intersections according to place value: Right side: ones, Middle: tens (apply regrouping if needed), Left side: hundreds
4. Combine the values to obtain the final answer.
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Fig. 1: 32 multiplied by 24 is equal to 768, using Japanese Method of Multiplication.

2.6 Ethical Consideration
Ethical approval was secured from school authorities, with parental consent and voluntary participation of pupils.

2.6 Data Analysis 

The data were analyzed using frequency counts, percentages, and weighted mean. These statistical tools facilitated the interpretation of pupils’ performance and provided a clear basis for evaluating the effectiveness of the intervention.

3. results and discussion

3.1 Pre-test Result of Grade 3 Pupils

Table 1 shows the pre-test results of the respondents. It was found that out of 10 items under multiplication problems given to sixteen (16) respondents, only one (1) or 6.2 percent got the highest score of four (4). Further, two (2) or 12.5 percent obtained a score of three (3). Moreover, three (3) or 18.8 percent got the score of two (2); and two (2) or 12.5 percent got the score of one (1). On the other hand, eight (8) or 50 percent of the respondents got the lowest score of zero (0). This means that respondents’ computational skills were found “very poor” (Mean=1.125; SD=1.360). The pre-test results underscore a significant gap in foundational mathematical understanding among Grade 3 pupils, highlighting the need for strategic intervention. With half of the respondents scoring zero and an overall mean of 1.125, it is evident that fundamental computational skills were not effectively grasped. 

This finding suggests that conventional teaching methods may not be adequately addressing the learning needs of students, making remediation essential. Moreover, this difficulty may be attributed not only to instructional methods but also to underlying cognitive factors such as attention and working memory, which have been shown to influence early mathematical development (Barnes et al., 2020). Therefore, there is a pressing need to enhance instructional strategies and provide additional support to improve students' multiplication skills. 

Since the majority of pupils fall under the "Very Poor" category, integrating alternative instructional approaches such as the Japanese Line Method can provide a more engaging and effective way to reinforce multiplication skills. Dumagat et al. (2024) advocate for this method, citing its effectiveness in enhancing multiplication proficiency among third-grade learners in the Philippine context. Its visual and systematic approach fosters deeper comprehension, allowing students to improve.  

Both their computational skills and overall mathematical confidence. Thus, implementing innovative techniques like the Japanese Line Method can play a vital role in bridging learning gaps and fostering more meaningful engagement in mathematical instruction. 

[bookmark: _Hlk199425384]Table 1: Pre-test Result of Grade 3 Pupils

	Scores
	Frequency
	Percentage
	Interpretation

	4
	1
	6.2%
	Poor

	3
	2
	12.5%
	Poor

	2
	3
	18.8%
	Very Poor

	1
	2
	12.5% 
	Very Poor

	0
	8
	50.0%
	Very Poor

	Total
	16
	100%
	

	Mean: 1.125
Std. Dev.:1.360
	
	
	Very Poor




3.2 Post-test Result of Grade 3 Pupils

Table 2 revealed the post-test results of the respondents in solving multiplication problems. It was found that out of sixteen (16) respondents, one (1) or 6.2 percent obtained the score of four (4). Further, three (3) or 18.8 percent got the score of six (6); and three (3) or 18.8 percent obtained the score of six (6). Moreover, one (1) or 6.2 percent of them got the score of seven (7); while five (5) or 31.2 percent got the score of eight (8); and one (1) or 6.2 percent got the score of nine (9). On the other hand, five (5) or 31.2 percent got the perfect score of ten (10). This finding suggests that integrating alternative multiplication techniques, such as the Japanese Multiplication Method, can significantly enhance students' computational skills, making mathematical concepts more accessible and engaging. 

In the study of Bello et al. (2022), titled Impact of Japanese Multiplication Technique on Academic Performance Among Primary Five Pupils in Tureta, Sokoto State, Nigeria, the results revealed a statistically significant difference in post-test scores between the experimental and control groups, demonstrating the superior impact of the Japanese Multiplication Method on students' computational proficiency. 

Similarly, Ahmad et al. (2023) researched the Effectiveness of the Japanese Multiplication Method on Improving Grade Two Malaysian Students’ Multiplication Computation Fluency, which showed that students taught using this method exhibited greater fluency in multiplication compared to those instructed with conventional techniques. These studies collectively reinforce the claim that incorporating visually structured multiplication strategies can significantly improve students' mathematical competency and overall learning experience.

Table 2: Post-test Result of Grade 3 Pupils

	Scores
	Frequency
	Percentage
	Interpretation

	10
	5
	31.2%
	Very Good

	9
	1
	6.2%
	Very Good

	8
	5
	31.2%
	Good

	7
	1
	6.2%
	Good

	6
	3
	18.8%
	Fair

	4
	1
	6.2%
	Poor

	Total
	16
	100%
	

	Mean: 7.89
Std. Dev.: 1.91
	
	
	Good




3.3 Test of Difference between the Pre-Test and Post-Test Results of Grade 3 Pupils

Table 3 presents the test of the significant difference between the pre-test and post-test. A t-test was utilized for analysis of data to test the significant difference between the pre-test and post-test results. Based on the findings, it was revealed that there is a significant difference between the pre-test and post-test results of the respondents (t = -10.17; p-value 0.000). This means that the scores of the respondents in the post-test (Mean: 7.89, Std. Dev.: 1.91) are higher than those of their pre-test (Mean: 1.125, Std. Dev.: 1.360). The pre-test and post-test results reinforce the effectiveness of the Japanese Multiplication Method in strengthening foundational computational skills, making it a valuable tool for addressing deficiencies in mathematics education. The results imply that incorporating visual and interactive strategies in teaching multiplication can foster deeper comprehension and engagement, ultimately leading to better learning outcomes for young learners.

This finding aligns with the study of Dumagat et al. (2024), in which it was found that the Japanese Line Method significantly improved multiplication skills among third-grade students in the Philippines. Bello et al. (2022) further confirmed its impact, showing that Nigerian primary students taught with this method performed better than those using traditional multiplication strategies. Additionally, Reyes et al. (2021) noted that beyond improving computational skills, the Japanese Multiplication Method boosted students’ enthusiasm and engagement in mathematics. These findings from various studies underscore the value of integrating visually engaging and interactive multiplication techniques into the curriculum.
	


Table 3: Test of Difference between the Pre-Test and Post-Test Results of Grade 3 Pupils

	Variables
	t-
	p - value
	Level of Significance
	Decision
	Interpretation

	Pre-test and Post-test Results
	-10.17
	0.000
	0.05
	Reject Null Hypothesis
	Significant




4. Conclusion

The findings of the study highlight significant progression in the computational skills of Grade 3 pupils following the implementation of the Japanese Multiplication Method. The pre-test result demonstrates a considerable gap in foundational mathematical understanding, with half of the respondents scoring zero and an overall mean of 1.125, categorized as "Very Poor." This suggests that conventional teaching methods may not have effectively supported students' learning, necessitating intervention. The post-test results reveal substantial improvement, with a mean score of 7.89 and a more balanced distribution of higher scores, indicating enhanced multiplication proficiency among the respondents. The pre-test and post-test results further confirm the effectiveness of the intervention, showing a significant difference between pre-test and post-test results (t = -10.17, p-value = 0.000). 

It implies that integrating visually structured and interactive multiplication techniques can bridge learning gaps, foster deeper comprehension, and increase engagement. In conclusion, the higher result observed in the post-test shows the effectiveness of using the Japanese Multiplication Method in improving the computational skills of the Grade 3 pupils of Burabud Elementary School. 

This aligns with the study of Aguilar, R. et al.(2025) titled Innovating Math Instruction: Using the Japanese Multiplication Method (Jamm) in Teaching One-Digit Multiplication to Grade 4 Learners, which showed that Japanese Multiplication Method was highly favored by the learners as an alternative approach to traditional multiplication strategies because it was easier, more efficient, faster, and more enjoyable. Similarly, these findings are consistent with research showing that the use of visual and concrete strategies in mathematics instruction significantly improves student learning outcomes compared to abstract methods alone. (Carbonneau et al., 2020). Escanilla, K. (2022) on the research titled Japanese Multiplication Method: Uplifting Pupil’s Multiplication Performance further stated that struggling learners benefit from repeated exposure to manipulatives and hands on activities that the Japanese Multiplication Method provided, demonstrating significant gains in multiplication proficiency through the method.

The success of the Japanese Multiplication Method underscores the importance of adopting innovative instructional strategies to create a more effective and inclusive mathematics curriculum, ultimately improving students' mathematical confidence and performance. This addresses the problems encountered by the grade 3 learners of Burabud Elementary School by providing them with an intervention and method that simplifies the process of how to solve multiplication problems.
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