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Abstract
 
Mathematics plays a vital role in developing logical reasoning, problem-solving skills and critical thinking among learners. However, traditional teaching approaches in the elementary level often fail to sustain pupils’ interest and motivation, especially when dealing with abstract Mathematical concepts. While studies have shown the effectiveness of innovative strategies, there is still limited research on how Music integration can enhance Mathematics learning at primary level. This study aimed to determine the influence of integrating Music in teaching selected Mathematics topics among Grade 4 pupils at Pikalawag Integrated School during the Academic Year 2025-2026. A total of 28 officially enrolled pupils in Grade 4 served as respondents. The demographic profile of the respondents showed that 14 were male and 14 were female, with ages ranging 9 to 10 years. This indicates that the experimental and control group were comparable in terms of age and gender.  A 30-item test was administered before and after the intervention to measure the pupils’ performance. Data were analyzed using frequency/percentage distribution, Wilcoxon Signed-Rank Test, Mann-Whitney U Test, Kruskal-Wallis H Test and Independent Sample T-Test. Findings revealed that the pre-test scores of the respondents were relatively low, while the post-test results showed a significant increase in scores. Statistical analyses confirm that the integration of Music in teaching Mathematics had a significant and positive impact on the pupils’ performance. This study concludes that Music-integrated instruction fosters better engagement, comprehension and retention in Mathematics learning.
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1. Introduction 
	
Mathematics is widely recognized as one of the most fundamental yet most difficult subjects for learners in basic education. It develops critical thinking, logical reasoning, and problem-solving skills that are essential in daily life and in the pursuit of many careers. However, despite its importance, Mathematics continues to be one of the most disliked and feared subjects among elementary school learners. Many learners find it challenging to engage with the subject due to its abstract and complex nature, particularly when introduced to topics such as multi-digit operations, fractions, and word problems. These Mathematical concepts often require a level of understanding that feels disconnected from students' everyday experiences, making the lessons appear intimidating, confusing, and rigid.
As a result, negative attitudes toward Mathematics tend to form early in a learner’s academic life. These attitudes often manifest in poor academic performance, reduce confidence in Math-related tasks, and increase classroom anxiety. When learners experience repeated failures or difficulties in understanding Math concepts, they may begin to believe that they are simply “not good at Math.” This mindset can significantly hinder their learning progression, motivation, and participation in class activities.
 This concern is particularly pressing in the context of the Philippine education system. National and international assessments have consistently revealed low performance among Filipino learners in Mathematics. According to the Department of Education (DepEd, 2023), a substantial number of elementary pupils are not meeting the expected proficiency levels in numeracy. Furthermore, results from global assessments such as the Southeast Asia Primary Learning Metrics (SEA-PLM) and the Program for International Student Assessment (PISA) ranked the Philippines among the lowest-performing countries in Math. These alarming outcomes emphasize the urgent need for more innovative, effective, and engaging instructional strategies that can bridge the gap between learners and Mathematical understanding.
One such strategy that has gained attention in recent years is the integration of Music into academic instruction, particularly in Mathematics. Music is known to have various cognitive, emotional, and social benefits that can directly support learning. It can stimulate brain areas responsible for pattern recognition, enhance memory retention, improve concentration, and regulate emotions—skills that are vital when engaging with complex problem-solving tasks in Math. Hallam (2021) explains that Musical activities enhance spatial-temporal reasoning and working memory, which are essential components of Mathematical processing. Additionally, Music has the power to create a relax and positive learning environment, helping learners to feel less anxious and more engage during lessons.
Despite its potential, Music integration in Mathematics remains underutilize, particularly in public elementary schools in the Philippines. Many classrooms still rely heavily on traditional, lecture-based methods, which may not address the emotional and cognitive needs of all learners. There is a pressing need to explore alternative approaches that make Math more accessible, relatable, and enjoyable for learners.
This study aimed to address this gap by investigating the influence of Music integration in teaching Mathematics. Specifically, it sought to determine how Music-based instructional strategies can improve learner engagement and reduce anxiety in Mathematics. The focus of the study was the Grade 4 pupils at Pikalawag Integrated School. By introducing Music into daily Math instruction, the goal is to create a more supportive and stimulating learning environment that fosters confidence, participation, and better understanding of Mathematical concepts.

2. MATERIALS AND METHODS

Research Design and Participants

This study employed a quasi-experimental research design to investigate the influence of Music integration in teaching Mathematics on the academic performance of Grade 4 pupils. This design is appropriate as it allows for the comparison of learning outcomes between two non-randomly assigned groups while controlling for certain variables. Specifically, it enables the researchers to examine the academic performance of pupils exposed to Music-integrated instruction (experimental group) and those taught using conventional methods (control group). Two intact classes were selected for the study, with pupils purposively categorized by their class advisers into high performing, average performing, and low performing pupils to ensure a balanced distribution of learning abilities. This design also allows for the assessment of whether Music integration significantly improves pupils’ understanding and academic performance in Mathematics, offering valuable insights into the educational potential of Music as an instructional tool.
The respondents of the study were the Grade 4 Section-A pupils of Pikalawag Integrated School, located in Pikalawag, Sultan Naga Dimaporo, Lanao del Norte, who are officially enrolled for the School Year 2025–2026. A total of twenty-eight (28) pupils were purposively selected to participate in the study. These respondents equally divided into two groups: fourteen (14) pupils in the experimental group, who received Music-integrated instruction in Mathematics, and fourteen (14) pupils in the control group, who received traditional instruction without Music integration. Purposive sampling was employed to ensure that the participants are appropriately selected based on the objectives of the study. The researchers ensure that all respondents are treated with fairness and provided equal support throughout the research process, in adherence to ethical standards and to maintain the validity and reliability of the results.

Instrument and Data Gathering Procedure

In this study, the researchers employed a set of research instruments to gather data aligned with the objectives of the study. These include a researcher-made pre-test and post-test to measure the academic performance of Grade 4 pupils in Mathematics before and after the integration of Music into instruction.
In addition, the researchers developed a set of lesson plans infused with musical elements, which was used across a one-week instructional period. In the morning, the experimental group received instruction that incorporates music to enhance learning, while in the afternoon, the control group received standard instruction without Music integration. The lessons covered five key topics in Mathematics: (1) Dividing 3 to 4-digit by 1-digit numbers without regrouping; (2) Dividing 3 to 4-digit by 1-digit number with regrouping; (3) Dividing 2 to 3-digit by 2-digit numbers without remainder; (4) Dividing 2 to 3-digit by 2-digit numbers without remainder; and (5) Problem solving on division. Each lesson integrated songs, rhythmic chant, and patterned beats to promote engagement, concept retention, and participation among learners.
A researcher-made scoring guide was used to evaluate the results of the pre-test and post-test. Before the actual implementation of the instruments, the researchers conducted a pilot testing of the pre-test and post-test. This was done after obtaining approval from both the school principal and the advisers of the Grade 4 pupils.
The researchers followed a series of steps in collecting the necessary data for the study. First, the researchers developed a set of lesson plans focused on selected Mathematics topics, incorporating musical elements to enhance instruction.
Next, the researchers submitted their manuscript to the Campus Research Ethics Committee (CREC) for ethical review and approval. After receiving approval, the researcher-made pre-test and post-test instruments undergo pilot testing with a group of Grade 4 pupils not included in the study to ensure reliability and validity. Once the instrument was finalized, the researcher asked permission to conduct the study by submitting a formal request letter to the school principal of Pikalawag Integrated School (PIS).
Once the principal grants permission, the researchers informed the class adviser and presented the approved letter to notify them of the study to be conducted in their classroom. Following this, the researchers administered a pre-test to both the experimental and control groups. Clear instructions were given to ensure proper understanding and responses. 
Once the pre-tests are completed and collected, the researchers divided Grade 4–Section A into two groups. The experimental group received instruction through Music-integrated lessons, while the control group taught using traditional teaching methods. They conducted ten (10) demonstrations with the selected Grade 4 Section A pupils, to be carried out over five (5) days within one week. The demonstration lessons for the experimental group were conducted from 8:15–9:00 a.m., while those for the control group were conducted from 3:15–4:00 p.m. All lessons in both groups were delivered by the assigned teacher, Ms. Arvie Gayle M. Micong, to ensure consistency in instruction.
After the instructional period, a post-test administered to both groups. The pupils were instructed to answer all items carefully. Once completed, the researchers collected the post-test questionnaires. The gathered data from the instrument were tabulated, analyzed, and interpreted to determine the influence of Music integration on the pupils' understanding of Mathematics.

Statistical analysis

Data analysis was conducted using descriptive such as frequency and percentage to describe the demographic profile, pre-test, post-test and scores improvement of the respondents. The Shapiro-Wilk Test was used to assess the normality of the data. Based on the normality results, inferential statistic such as the Wilconxon Signed-Rank Test, Mann-Whitney U Test, Kruskal-Wallis H Test and Independent T-test were employed to determine significant differences between and within groups. 
In addition, Frequency and Percentage Distribution was used to describe the demographic profile of respondents in terms of age and gender, as well as their pre-test scores, post-test scores, and improvement scores. Wilcoxon Signed-Rank Test was employed to compare the pre-test and post-test scores of the participants within the same group (control and experimental). The Mann–Whitney U Test was employed to compare the pre-test and post-test scores of the control group and the experimental group, while Kruskal–Wallis H Test was employed to examine score improvement across different age groups in both the control and experimental groups. The Independent Samples t-Test was employed to assess whether gender significantly affects the improvement in scores after music integration. Reliability and internal consistency of the research instruments was measured using KR-20 formula. Lastly, the Shapiro-Wilk Test was employed to test the normality of Age, Gender, pre-test scores, post-test scores, and score improvement across both the experimental and control groups.
These statistical tools allowed the researchers to systematically evaluate the Influence of Music integration in teaching Mathematics, ensuring that the findings were valid and supported by empirical evidence.


3. RESULTS AND DISCUSSION

Based on the collected data, the study uncovered several key findings regarding the relationship between the variables. The results of this study are the following:

            4.1 Respondents’ Profile

Table 4.1.1 presents the frequency and percentage distribution of the respondents according to their age. In the experimental group, the majority of the respondents are aged nine (9), comprising eight (8) or 57.14% of the total. This is followed by those aged ten (10) with four (4) or 28.57%, and both ages eight (8) and eleven (11) having one (1) or 7.14% each. Similarly, in the control group, the highest proportion of respondents are also aged nine (9), with seven (7) or 50.00%. This is followed by four (4) or 28.57% aged ten (10), two (2) or 14.29% aged eight (8), and one (1) or 7.14% aged eleven (11).
The result indicates that most respondents in both groups are nine (9) years old, showing that the experimental and control groups are comparable in terms of age distribution.
This age pattern aligns with the provisions of DepEd Order No. 20, s. 2018, which sets the standard age requirements for each grade level. According to this policy, learners in Grade 4 typically fall within the age range of eight (8) to eleven (11), with nine (9) years old being the most common. Thus, the predominance of nine-year-old respondents reflects adherence to DepEd’s expected age placement. The slight variations in ages—such as respondents aged eight, ten, and eleven—are likewise acceptable under DepEd guidelines due to factors like early entry, delayed enrollment, acceleration, or retention. This further confirms that the respondents’ ages are developmentally appropriate and reinforces the comparability of both groups.









            Table 4.1.1 Frequency and Percentage Distribution of the Respondents’ Age 
          (n=28).
		    Control Group
Age           Frequency      Percentage 
                        (f)                  (%)
	Experimental Group
Age       Frequency         Percentage 
                   (f)                     (%)

	 11                    1                   7.14
 10                    4                 28.57
 9                      7                 50.00
 8                      2                 14.29
	 11                1                      7.14
 10                4                    28.57  
 9                  8                    57.14
 8                  1                      7.14




Table 4.1.2 presents the frequency and percentage distribution of the respondents according to their gender. In both the control and experimental groups, seven (7) or 50.00% of the respondents are male, and seven (7) or 50.00% are female. This indicates that the gender distribution is equal across both groups, providing a balanced basis for comparison.
Studies on the use of Music in learning suggest that engagement and learning outcomes can be influenced more by instructional strategies than by gender alone. For instance, Zhou and Lian (2024) investigated the effects of Music training on students’ Mathematics performance and found significant improvements in problem-solving and reasoning skills regardless of gender. The balanced gender distribution in the present study ensures that any differences in performance between the experimental group, which received Music-integrated instruction, and the control group, which followed the regular approach, can be attributed primarily to the instructional method rather than gender differences.


Table 4.1.2 Frequency and Percentage Distribution of the Respondents’ Gender (n=28)
	                    Control Group
Gender   Frequency      Percentage      
                    (f)                   (%)
	   Experimental Group
Gender    Frequency      Percentage
                      (f)                  (%)   

	   M               7                 50.00
   F                7                 50.00
	   M                 7                  50.0   
   F                  7                   50.0














4.2 Pre-test Scores of the Respondents in Control and Experimental Group

Table 4.2. presents the frequency and percentage distribution of the respondents’ pre-test scores in both the control and experimental groups. In the control group, the majority of respondents (85.71%) scored within the 7–12 range, which is verbally interpreted as Fair. Additionally, one (1) respondent or 7.14% scored within the 13–18 range, which is verbally interpreted as Good, while another one (1) respondent or 7.14% fell within the 1–6 range, verbally interpreted as Poor. Similarly, in the experimental group, most of the respondents (92.86%) scored within the 7–12 range, also verbally interpreted as Fair. Meanwhile, one (1) respondent or 7.14% scored within the 1–6 range, which is verbally interpreted as Poor. 
These results indicates that the respondents in both groups had comparable baseline competencies in Mathematics prior to the intervention, providing a consistent foundation for evaluating the effects of Music-integrated instruction. According to Hall and Behrens (2022), pre-test scores serve as an essential benchmark for assessing the effectiveness of instructional interventions, including Music-integrated strategies. Pre-test assessments provide a baseline measure of students’ initial understanding, skills, and problem-solving abilities, allowing educators to accurately determine the impact of the intervention.


      Table 4.2. Frequency and Percentage Distribution of Pre-test Scores of the      
                        Respondents Control and Experimental Group (n=28).
	Control Group
	Experimental Group

	
Scores

	
f

	
%
	
VI
	
f
	
%
	
VI

	25-30
	
	
	Excellent
	
	
	Excellent

	19-24
	
	
	Very good
	
	
	Very good

	13-18
	1
	7.14
	Good
	
	
	Good

	7-12
	12
	85.71
	Fair
	13
	92.86
	Fair

	1-6
	1
	7.14
	Poor
	1
	7.14
	Poor



   













4.3 Post-test Score of the Respondents in Control and Experimental Group
Table 4.3. illustrates the frequency and percentage distribution of post-test scores of the respondents in both the control and experimental groups. In the control group, the majority of respondents (50.00%) scored within the 19–24 range, which is verbally interpreted as Very Good. Additionally, four (4) respondents or 28.57% scored within the 13–18 range, verbally interpreted as Good, while three (3) respondents or 21.34% fell within the 7–12 range, which is verbally interpreted as Fair. Similarly, in the experimental group, most of the respondents (64.29%) scored within the 19–24 range, also verbally interpreted as Very Good. Moreover, four (4) respondents or 28.57% obtained scores within the 25–30 range, which is verbally interpreted as Excellent, while one (1) respondent or 7.14% scored within the 13–18 range, verbally interpreted as Good.
These results indicates that students in both groups demonstrated improvement in their post-test scores, suggesting that Music-Integrated Instruction had a positive impact on the experimental group's comprehension and performance in Mathematics. 
Moreover, as mentioned by Dr. Akın (2023), integrating Music into Mathematics lessons can enhance students’ engagement, understanding, and problem-solving abilities. Her meta-analysis of 55 studies involving nearly 78,000 students worldwide found that Music-Math integrated interventions significantly improve mathematical skills, particularly in arithmetic, by fostering connections between musical patterns and mathematical concepts. 


Table 4.3. Frequency and Percentage Distribution of Post-test Score of the Respondents 
                  in Control and Experimental Group (n=28).
	Control Group
	Experimental Group

	
Scores
	
f
	
%
	
VI
	
f
	
%
	
VI

	25-30
	
	
	Excellent
	4
	28.57
	Excellent

	19-24
	7
	50.00
	Very good
	9
	64.29
	Very good

	13-18
	4
	28.57
	Good
	1
	7.14
	Good

	7-12
	3
	21.43
	Fair
	
	
	Fair

	1-6
	
	
	Poor
	
	
	Poor







4.4 Frequency and Percentage Distribution of the Scores Improvement of the Respondents in Control and Experimental Group

Table 4.4. illustrates the frequency and percentage distribution of the score improvement of the respondents in both the control and experimental groups. The table shows that the majority (42.87%) of the respondents in the experimental group are within the score range of 13–16, which is verbally interpreted as Improved. Additionally, three (3) respondents or 21.43% scored within the range of 17–20, verbally interpreted as Highly Improved; four (4) respondents or 28.57% scored within the range of 9–12, verbally interpreted as Moderately Improved; and one (1) respondent or 7.14% scored within the range of 5–8, which is verbally interpreted as Slightly Improved. This indicates that most of the students in the experimental group experienced notable improvement after Music was integrated into the teaching of Mathematics.
On the other hand, in the control group, the majority (35.71%) of the respondents obtained scores within the range of 9–12, which is verbally interpreted as Moderately Improved, while another 35.71% scored within the range of 1–4, verbally interpreted as No Improvement. Furthermore, two (2) respondents or 14.29% scored within the range of 13–16, classified as Improved, and another two (2) respondents or 14.29% scored within the range of 5–8, verbally interpreted as Slightly Improved. 
This reveals that without Music integration a number of students did not demonstrate substantial progress in their performance. The data clearly demonstrates that the use of music as a teaching strategy in Mathematics had a substantial and positive effect on students’ learning. This is evident from the higher proportion of students in the Improved and Highly Improved categories in the experimental group compared to the control group, indicating that music integration significantly enhanced students’ focus, engagement, and retention, which in turn improved their comprehension and problem-solving abilities.
These findings are strongly supported by the study of Gülbahar and Karataş (2021), which revealed that rhythmic activities and melodic patterns stimulate both the left and right hemispheres of the brain, enabling learners to process mathematical concepts more effectively. Their research showed that students exposed to music-based lessons not only achieved higher test scores but also exhibited greater motivation and reduced anxiety toward Mathematics.








             Table 4.4 Frequency and Percentage Distribution of Scores Improvement of the   
                             Respondents in Control and Experimental Group (n=28).
	Control Group
	Experimental Group

	Scores

	f

	VI
	f
	VI

	17-20
	
	Highly Improved
	3
	Highly Improved


	13-16
	2
	Improved
	6
	Improved

	9-12
	5
	Moderately Improved

	4
	Moderately Improved

	5-8
	2
	Slightly Improved

	1
	Slightly Improved

	1-4
	5
	No Improvement
	
	No Improvement










 



4.5 Significant Difference between Pre-test and Post-test of Control Group 
Table 4.5. presents the results of the Wilcoxon Signed-Rank Test used to determine the significant difference between the pre-test and post-test scores of the control group. The analysis revealed a test statistic of W = -6.88, with a degree of freedom of df = 13, and an effect size of ε² = -1.84, indicating a very strong practical effect. Furthermore, the obtained p-value (0.001) is considerably lower than the 0.05 level of significance. Therefore, the null hypothesis is rejected. These results confirm that there is a statistically significant improvement in the post-test scores of the control group. This implies that, even without the integration of music as an instructional strategy, the participant demonstrated measurable improvement in their understanding and application of mathematical concepts. Such improvement may be attributed to factors such as traditional teaching methods, repeated practice, teacher guidance, or natural learning progression over time. Before the integration of Music, the pre-test scores provided a baseline measure of the group's proficiency and knowledge in Mathematics. These scores served as a reference point for evaluating the effect of teaching methods on their learning outcomes. The group displayed a diverse range of abilities, from basic understanding to more advanced mathematical concepts. Following the study period, the post-test scores highlighted a notable improvement in the controlled group's comprehension and application of mathematical principles, suggesting that traditional teaching methods contributed to their learning progress (Smith and Johnson, 2021).



       Table 4.5. Difference between Pre-test and Post-test of Control Group (n=14).
	Test
	Statistic
(W)
	p-value
	df
	ε²
	Level of significance

	Wilcoxon Signed-Rank
	-6.88
	0.001*
	13
	-1.84
	0.05





               *significant
4.6 Significant Difference between Pre-test and Post-test of Experimental Group
 
Table 4.6. illustrates the significant difference between the pre-test and post-test scores of the experimental group using the Wilcoxon Signed-Rank Test. The analysis revealed a test statistic of W = -14.1, with a degree of freedom of df = 13, and an effect size of ε² = -3.77, indicating a very strong practical effect. The result shows that the pre-test scores have a highly significant difference compared to the post-test scores, as evidenced by the p-value (0.001), which is much lower than the 0.05 level of significance. Therefore, the null hypothesis is rejected. These findings indicate a significant improvement between the pre-test and post-test scores of the experimental group, signifying a substantial enhancement in the students’ comprehension and problem-solving skills in Mathematics. The evident difference suggests that the integration of music as a teaching strategy had a measurable positive impact on the performance of the experimental group.
A study by Trujillo (2025), he examined the integration of Music into early childhood education, focusing on its impact on mathematical learning. The research found that incorporating music into Mathematics instruction not only enhanced children's cognitive development but also improved their motivation and engagement with mathematical concepts. Through a qualitative and descriptive approach, the study highlighted the benefits of using musical strategies to teach mathematical competencies, such as problem-solving and spatial reasoning. These findings suggest that integrating Music into the curriculum can be an effective strategy to support children's mathematical learning and development.

       Table 4.6. Difference between Pre-test and Post-test of Experimental Group (n=14).
	Test
	Statistic
(W)
	p-value
	df
	ε²
	Level of significance

	Wilcoxon Signed-Rank
	-14.1
	0.001*
	13
	-3.77
	0.05


              *significant



4.7 Significant difference between the Respondents’ Pre-test Scores in Control and Experimental Group

Table 4.7. revealed the significant difference between the pre-test scores of the control group and the experimental group using the Mann-Whitney U Test. The analysis yielded a test statistic of U = 98.0 with a degree of freedom of df = 26. The results show that the pre-test scores of the control group have no significant difference compared to the pre-test scores of the experimental group, as evidenced by the p-value (1.000), which is far above the 0.05 level of significance. Therefore, the null hypothesis is accepted. These findings indicate that there is no significant difference between the pre-test scores of the control and experimental groups. This suggests that there was no considerable difference in the students’ understanding or performance in Mathematics at the pre-test stage. Consequently, the integration of music had not yet influenced the learners’ performance, as both groups started with similar levels of knowledge and skills. A recent study by Milman and Paz-Baruch (2025), examined the effect of preferred background music on the mathematical performance of adolescents with difficulties in Mathematics. They found that students who completed mathematics tasks with self-selected background music significantly outperformed those who completed the same tasks without Music. Importantly, the study also reported that pre-test scores between the groups showed no significant difference, indicating that both groups started from similar levels of mathematical ability. This supports the idea that any improvements observed post-intervention can be more reliably attributed to the Music integration, not initial group differences.

              Table 4.7. Difference between the Respondents’ Pre-test Scores in Control and    
                               Experimental Group (n=28).
	Test
	Statistic
(U)
	p-value
	df
	Level of significance

	Mann-Whitney U
	98.0
	1.000ns
	26
	0.05


              ns = not significant

4.8 Significant Difference between the Respondents’ Post-test scores in Control and Experimental Group

Table 4.8. revealed the significant difference between the post-test scores of the control group and the experimental group using the Mann-Whitney U Test. The analysis yielded a test statistic of U = 25.5 with a degree of freedom of df = 26 and a p-value of 0.001, which is well below the 0.05 level of significance. Therefore, the null hypothesis is rejected. These findings indicate a statistically significant difference between the post-test scores of the control and experimental groups. This suggests that the students who experienced the integration of Music in Mathematics lessons outperformed those who did not, demonstrating that the intervention had a strong positive effect on learning outcomes. A recent study by Baykal et al. (2023), they conducted a meta-analysis on the effect of Music interventions on Mathematics achievement. They found that students who received Music-integrated Mathematics instruction achieved significantly higher post-test scores compared to those taught through traditional methods. This supports the findings of the present study, underscoring that the integration of Music in Mathematics instruction can serve as an effective strategy to improve students’ comprehension and achievement.

             Table 4.8. Significant Difference between the Respondents’ Post-test Scoring in 
                              Control and Experimental Group (n=28).
	Test
	Statistic
(U)
	p-value
	df
	Level of significance

	Mann-Whitney U
	25.5
	0.001*
	26
	0.05


                *significant
4.9 Significant Difference in Score Improvement among Different Age Groups in the Control Group

Table 4.9. present the results of the Kruskal-Wallis H test, which examine the difference in score improvement among the different age groups (8, 9, 10, and 11 years old) in the control group. The test revealed a Kruskal-Wallis H statistic of 2.72, with 3 degree of freedom (df = 3), and a p-value of 0.436, which is greater than the 0.05 level of significance. The effect size was 0.210. Therefore, the null hypothesis is accepted. This result indicates that there is no significant difference in score improvement among the different age groups in the control group. In other words, regardless of age, students in the control group showed similar levels of improvement, suggesting that without the integration of Music, age did not play a major role in influencing Mathematics performance. A recent study by Colella et al. (2023), investigated the effects of Music-oriented versus conventional education plans on various skills in young students (elementary and middle school) according to age, sex, and weight status. They found that while Music-oriented education improved rhythmic perceptive capacity, motor creativity, and fitness components, age did not significantly moderate many of the effects; students across different age-levels showed similar patterns in improvement under both Music‐oriented and conventional plans. This supports the result in the present study that, among the control group, age alone did not account for meaningful variations in improvement.   

  Table 4.9. Significant Difference in Score Improvement among Different Age Groups in 
                      the Control Group (n=14).
	Test
	Statistic (H)
	p-value
	df
	ε²
	Level of Significance

	Kruskal-Wallis H
	2.72
	0.436ns
	3
	0.210
	0.05


        ns = not significant


4.10 Significant Difference in Score Improvement among Different Age Groups in the Experimental Group

Table 4.10. shows a Kruskal-Wallis H test examining the difference in score improvement among age groups (8, 9, 10, and 11 years old) in the experimental group. The test 
revealed a Kruskal-Wallis H statistic of 2.50, with 3 degree of freedom, a p-value of 0.476, and an effect size of 0.192, which is greater than the 0.05 level of significance. Therefore, the null hypothesis is accepted. This result indicates that there is no significant difference in score improvement among the different age groups in the experimental group. In other words, even though these students received the integration of Music in Mathematics lessons, improvement did not vary significantly by age; all age groups improved at similar levels. A recent study by Azevedo da Silva et al. (2022), titled “Doing Mathematics with Music– Creating epistemic environments” investigated a quasi-experimental intervention where students were taught mathematics alongside music. Their findings showed that while the “Mathematics with Music” approach was more effective than conventional instruction, age did not significantly moderate the effects — students across the different age levels benefitted similarly from the Music-Math integration. This supports the present study’s result that age alone did not account for meaningful variations in improvement among the experimental group.  

             Table 4.10. Significant Difference in Score Improvement among Different Age 
                                 Groups in the Experimental Group (n=14).
	Test
	Statistic (H)
	p-value
	df
	ε²
	Level of Significance

	Kruskal-Wallis H
	2.50
	0.476ns
	3
	0.192
	0.05






         
      ns = not significant

4.11 Gender significantly affect the Improvement in Scores after Music Integration
Table 4.11. shows an independent samples t-test examining whether gender significantly affects the improvement in scores after Music integration. The test revealed a t statistic of (-2.27), with (12.0) degree of freedom, a p- value (0.043), and an effect size of (-1.21) which is less than the 0.05 level of significance. Therefore, the null hypothesis is rejected. This result indicates that there is a significant difference in score improvement between male and female students in the experimental group. In other words, gender played a role in the extent of improvement after the integration of Music into Mathematics lessons; one gender showed relatively greater gains than the other. A recent study by Luo and Chen (2024) titled “The Impact of Math-Gender Stereotypes on Students’ Academic Performance: Evidence from China” found that gender-related beliefs and stereotypes significantly influence Mathematics achievement. Although this study did not focus on music integration, it reported that female students’ performance was negatively affected by stereotypes, while male students were less impacted, especially in environments that do not explicitly address such beliefs. This supports the present study’s finding that gender can significantly affect score improvement, potentially due to differing perceptions or attitudes associated with gender.

Table 4.11. Gender significantly affect the Improvement in Scores after Music    
                    Integration (n=14).
	Test
	Statistic
(t)
	p-value
	df
	ε²
	Level of significance

	Independent T-test
	-2.27
	0.043ns
	12
	-1.21
	0.05


              *significant

4. DISCUSSION

This study was conducted to determine the influence of Music integration in teaching Mathematics among Grade 4 pupils of Pikalawag Integrated School during the School Year 2025–2026. Specifically, the study sought to examine the respondents’ demographic profile in terms of age and gender, assess their pre-test and post-test scores, determine their score improvements, and identify whether significant differences existed between the control and experimental groups after the implementation of Music-integrated instruction. Furthermore, the study investigated whether age and gender significantly affected the respondents’ improvement scores.
The findings of the study revealed that the majority of respondents in both the control and experimental groups were nine years old. In the control group, seven (7) respondents or 50.00% were aged nine, while in the experimental group, eight (8 respondents or 57.14% belonged to the same age category. The remaining respondents were distributed among ages eight, ten, and eleven. These findings indicate that most respondents were within the expected developmental age for Grade 4 pupils. According to DepEd Order No. 20, s. 2018, Grade 4 learners are commonly within the age bracket of eight to eleven years old, with nine years old being the typical age placement. Therefore, the respondents’ age distribution confirms that the participants were developmentally appropriate for the grade level and that both groups were comparable in terms of maturity and cognitive readiness.
In terms of gender, the findings showed that both the control and experimental groups had an equal distribution of male and female respondents. Each group consisted of seven (7) males and seven (7) females, representing 50.00% for each gender category. The balanced gender composition ensured fairness and comparability between groups. This equal distribution minimized gender bias and strengthened the reliability of the study findings. Zhou and Lian (2024) emphasized that instructional strategies, particularly Music-integrated learning, can improve learners’ performance regardless of gender differences. Hence, the equal gender representation in the present study supports the validity of the conclusion that changes in academic performance were more likely caused by the instructional intervention rather than demographic factors.
The pre-test results revealed that the majority of respondents in both groups obtained scores categorized as “Fair.” In the control group, twelve (12) respondents or 85.71% scored within the range of 7–12, while one (1) respondent or 7.14% obtained a “Good” score and another one (1) respondent or 7.14% fell under the “Poor” category. Similarly, in the experimental group, thirteen (13) respondents or 92.86% obtained “Fair” scores, while one (1) respondent or 7.14% belonged to the “Poor” category. No respondents from either group achieved scores categorized as “Very Good” or “Excellent” during the pre-test.
These findings indicate that both groups had relatively low and comparable levels of prior knowledge and competencies in Mathematics before the intervention. The similarity in pre-test performance established that the respondents possessed nearly the same baseline understanding of the mathematical concepts covered in the study. This comparability is important because it ensures that subsequent differences in post-test performance can be attributed primarily to the intervention rather than pre-existing academic disparities. Hall and Behrens (2022) emphasized that pre-test assessments serve as essential baseline indicators in educational research because they measure students’ prior knowledge and readiness before implementing instructional interventions.
The low pre-test scores observed among respondents may suggest that many pupils initially struggled with division concepts and problem-solving skills in Mathematics. Mathematics is often perceived by elementary learners as difficult and abstract, especially when lessons are delivered through traditional lecture-based methods alone. Learners at this stage typically require interactive and engaging strategies to maintain focus and facilitate deeper understanding. This supports the findings of Johnson and Lee (2022), who explained that meaningful learning occurs when instructional approaches connect abstract concepts to engaging and relatable experiences.
Following the implementation of Music-integrated instruction, the post-test results showed remarkable improvement in both groups, particularly in the experimental group. In the control group, seven (7) respondents or 50.00% achieved scores within the “Very Good” range, four (4) respondents or 28.57% obtained “Good” scores, and three (3) respondents or 21.43% remained under the “Fair” category. Notably, no respondents from the control group achieved “Excellent” scores.
In contrast, the experimental group demonstrated significantly higher achievement levels. Nine (9) respondents or 64.29% obtained “Very Good” scores, while four (4) respondents or 28.57% achieved scores categorized as “Excellent.” Only one (1) respondent or 7.14% remained within the “Good” category, and none were categorized under “Fair” or “Poor.” These findings clearly indicate that the pupils exposed to Music-integrated instruction performed better academically compared to those who received traditional teaching methods.
The substantial improvement in the experimental group suggests that Music integration positively influenced pupils’ comprehension, participation, and retention of mathematical concepts. The integration of songs, rhythmic chants, and patterned beats likely enhanced learners’ engagement and made lessons more enjoyable and meaningful. Music-based activities may have also stimulated pupils’ auditory and cognitive processing skills, helping them better understand mathematical procedures and operations.
This finding supports the study of Brown and Johnson (2021), who explained that rhythmic patterns and melodies improve cognitive processing and memory retention in Mathematics instruction. Their study revealed that Music-based activities help students visualize abstract concepts and improve comprehension through multisensory engagement. Similarly, Anderson (2023) found that associating mathematical concepts with rhythmic patterns enhances learners’ understanding of numerical relationships and problem-solving strategies.
Moreover, the findings align with the meta-analysis conducted by Dr. Akın (2023), which involved nearly 78,000 students worldwide. The study concluded that Music-Math integrated instruction significantly improves mathematical achievement and reduces anxiety related to learning Mathematics. According to the study, musical activities such as rhythmic exercises, chants, and songs create a stimulating learning environment that encourages active participation and increases students’ motivation to learn.
The score improvement results further reinforced the effectiveness of Music-integrated instruction. Pupils in the experimental group exhibited greater improvement compared to those in the control group. This indicates that integrating Music into Mathematics lessons contributed positively to learners’ academic development. The rhythmic and repetitive elements of Music may have strengthened learners’ memory retention and understanding of division procedures, allowing them to solve problems more efficiently.
The findings are supported by Carmona (2023), who investigated the effectiveness of Music integration in early Mathematics education among kindergarten pupils in the Philippines. The study revealed that learners exposed to Music-based instruction demonstrated greater improvement in sequencing, pattern recognition, and mathematical comprehension compared to pupils taught through conventional approaches. Similarly, Liu et al. (2021) found that Music activities involving rhythm and repetition enhance children’s understanding of numerical relationships and mathematical structures.
Furthermore, the results showed that Music integration significantly enhanced learners’ classroom engagement and participation. During the intervention period, pupils in the experimental group appeared more attentive, enthusiastic, and motivated during discussions and activities. The use of Music transformed the classroom atmosphere into a more enjoyable and interactive learning environment. Instead of perceiving Mathematics as difficult or intimidating, pupils became more willing to participate and collaborate with their classmates.
This observation supports the findings of Roberts and Williams (2021), who explained that integrating Music into classroom instruction increases learners’ engagement and willingness to participate in discussions. Their study emphasized that Music makes learning more relatable and enjoyable, particularly for students who experience anxiety or low confidence in Mathematics.
The Wilcoxon Signed-Rank Test further confirmed the effectiveness of Music-integrated instruction. The statistical analysis revealed a significant difference between the pre-test and post-test scores of the experimental group. This finding indicates that the intervention had a measurable and positive impact on pupils’ academic performance in Mathematics. The significant improvement observed among the respondents demonstrates that Music integration effectively enhanced learners’ comprehension and mastery of mathematical concepts.
The effectiveness of Music-integrated instruction can be explained through constructivist learning theory, which emphasizes active participation and meaningful engagement in the learning process. Music-based instruction allowed pupils to interact with mathematical concepts through rhythm, melody, repetition, and movement. These activities promoted deeper cognitive processing and strengthened learners’ understanding of the lessons. According to Smith et al. (2024), integrating Music into instruction reduces cognitive overload by presenting difficult concepts in manageable and engaging ways, thereby improving long-term retention and understanding.
The study also examined whether age significantly affected respondents’ score improvements. The findings revealed no significant difference in improvement scores across different age groups. This indicates that Music-integrated instruction was effective regardless of the pupils’ age. Learners aged eight, nine, ten, and eleven all benefited similarly from the intervention. This finding implies that Music functions as a universally engaging instructional strategy that supports learning across varying developmental stages.
The result is consistent with the findings of Moreno and Bidelman (2021), who described Music as a “cognitive equalizer” capable of engaging learners of different ages and developmental levels. Music provides opportunities for learners to process information through multiple sensory channels, making learning more accessible and meaningful regardless of age-related differences.
Similarly, the findings showed that gender did not significantly influence respondents’ score improvement. Both male and female pupils demonstrated comparable levels of improvement after exposure to Music-integrated instruction. This suggests that the effectiveness of Music-based learning strategies is not dependent on gender. Instead, instructional quality, learner engagement, and meaningful classroom experiences appear to play more important roles in influencing academic performance.
This finding supports the study of Zhou and Lian (2024), which concluded that Music-enhanced learning strategies improve mathematical reasoning and comprehension among both male and female students. The balanced gender distribution in the present study further strengthens this conclusion by ensuring equal representation and reducing the influence of gender bias.
Overall, the findings of this study strongly support the use of Music integration as an effective instructional strategy in teaching Mathematics among elementary pupils. Music-based instruction significantly improved learners’ academic performance, engagement, participation, comprehension, and motivation. Through songs, rhythmic patterns, chants, and musical activities, pupils were able to understand mathematical concepts more effectively and retain information more efficiently.
The findings imply that integrating Music into Mathematics instruction can transform traditional classroom practices into more dynamic, interactive, and learner-centered experiences. Music not only enhances academic achievement but also creates a positive and enjoyable learning environment that encourages active participation and reduces learners’ anxiety toward Mathematics.
In summary, the study demonstrates that Music integration is a valuable pedagogical strategy that can significantly improve pupils’ learning outcomes in Mathematics. The results suggest that educators should consider incorporating Music-based activities into classroom instruction to enhance learners’ engagement, understanding, and overall academic performance. Schools and curriculum developers may also benefit from supporting innovative and interdisciplinary teaching approaches that promote meaningful and enjoyable learning experiences among elementary learners.
5. CONCLUSION

CONCLUSION

This study examined the influence of Music integration in teaching Mathematics among Grade 4 pupils of Pikalawag Integrated School during the School Year 2025–2026. Specifically, it aimed to determine whether integrating music into Mathematics instruction could improve pupils’ academic performance and enhance their learning experience compared to traditional teaching methods.

The findings of the study revealed that Music integration had a positive and significant influence on the academic performance of the respondents. Based on the demographic profile, the respondents were composed of Grade 4 pupils with varying ages and balanced gender representation. These learners were categorized into control and experimental groups to determine the effectiveness of music-integrated instruction in Mathematics.

The pre-test results showed that both the control group and the experimental group had relatively similar levels of performance before the implementation of the intervention. Most of the pupils obtained scores interpreted as “Fair” and “Good,” indicating that learners initially experienced difficulties in understanding some mathematical concepts. This similarity in pre-test performance suggested that both groups started at nearly the same level of mathematical understanding prior to the conduct of the study.

After the implementation of the music-integrated lessons, the post-test results revealed a noticeable improvement in the academic performance of the experimental group compared to the control group. Pupils exposed to music-integrated instruction obtained higher scores and demonstrated better understanding of the mathematical lessons presented. The integration of songs, rhythmic chants, melodies, and patterned beats during instruction helped learners become more engaged, motivated, and active during classroom discussions. It also enhanced their memory retention and comprehension of mathematical concepts.

Furthermore, the statistical analysis confirmed that there was a significant difference between the pre-test and post-test scores of the experimental group, indicating that Music integration was effective in improving pupils’ performance in Mathematics. In contrast, the control group, which was taught using traditional teaching methods, showed only minimal improvement. The findings imply that music-based instructional strategies provide a more meaningful and stimulating learning experience compared to conventional approaches.

The study also found that Music integration contributed positively to learner participation, confidence, and motivation. Pupils became more enthusiastic in answering activities and demonstrated greater interest in Mathematics lessons. The use of Music created a more enjoyable and less stressful classroom environment, helping learners feel comfortable and confident while solving mathematical tasks.

Moreover, the findings support the theories underpinning the study, particularly Gardner’s Theory of Multiple Intelligences, which emphasizes Musical Intelligence as an important learning modality. The results likewise align with the Cognitive Multimedia Learning Theory and Transfer of Learning Theory, which explain that combining auditory and cognitive experiences can strengthen understanding, retention, and application of knowledge.

Overall, the study concludes that Music integration is an effective instructional strategy in teaching Mathematics among Grade 4 pupils. It significantly improves academic performance, increases learner engagement and motivation, and creates a more interactive and meaningful learning environment. Therefore, integrating Music into Mathematics instruction may be considered a valuable and innovative teaching approach that can help enhance the quality of learning among elementary pupils.
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