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aBSTRACT

	
Aims: This study evaluated the impact of YouTube videos on Grade 7 students' mathematical performance in unit conversion. Assessing video-based instruction, it contributes valuable insights to technology-enhanced mathematics education.

Study design: This study employed an experimental design to assess the impact of YouTube video tutorials on students' understanding of mathematical concepts and problem-solving skills. While the control group received traditional instruction, the experimental group engaged with video-based learning. The intervention's effectiveness was evaluated through pre-test and post-test analysis.

Place and Duration of Study: The study was conducted at Laoang National Technical High School, Laoang, Northern Samar, during the academic year 2024–2025.

Methodology: The study used an experimental design to assess the impact of YouTube videos on Grade 7 students' mathematical performance at Laoang National Technical High School. Students were divided into control and experimental groups, with the control group receiving traditional instruction and the experimental group using YouTube videos as a supplementary tool. A pre-test evaluated initial understanding, followed by a post-test to measure progress. The assessment consisted of a standardized 10-item test from the DepEd Mathematics 7 textbook on unit conversion. Data were analyzed using descriptive statistics and a t-test to determine the intervention's effectiveness. Ethical considerations included informed consent, confidentiality, voluntary participation, and curriculum alignment.

Results: The findings showed that both groups initially had limited understanding of unit conversions, with no significant difference in pre-test scores. After the intervention, both improved: the control group reached a "fair" level, while the experimental group achieved a "good" level. However, statistical analysis found no significant difference in post-test scores, suggesting that YouTube video tutorials did not significantly outperform traditional instruction in enhancing learning outcomes.

Conclusion: The study found that both traditional teaching and YouTube video tutorials improved students' understanding of unit conversions. While both groups progressed, the experimental group showed greater improvement, suggesting video-based learning complements traditional instruction.





Keywords: Evaluating the Impact of YouTube Videos on Students’ Performance in Mathematics Education. 


1. INTRODUCTION 

The integration of technology has profoundly reshaped the educational landscape, giving rise to innovative teaching and learning methodologies. Technology can be used as a source of student learning. Technology can visualize abstract mathematical objects into concrete objects that students can easily understand. There are various platforms that support the learning process without time limits and various applications that can be used as learning spaces to replace the teacher's role (Pagau et al., 2023). Among these, the use of video tutorials has gained significant traction as a tool to enhance student understanding and engagement. Fueled by the increasing availability and accessibility of digital resources, educators are leveraging video tutorials as supplementary materials to traditional classroom instruction. This trend aligns with the broader movement towards multimedia learning, which seeks to address the diverse needs and varied learning styles of students.
The shift towards digital learning environments, however, presents unique challenges for mathematics education. Cirneanu and Moldoveanu (2024) highlighted the difficulties in replicating traditional whiteboard-based instruction online, particularly concerning the lack of skills in writing mathematical formulas. However, Bright et al. (2024) state that integrating technology into mathematics instruction significantly enhances student performance. Additionally, students' interest in the subject positively influences their mathematical achievement, with a statistically significant effect. This underscores the critical need for careful consideration and selection of appropriate software to deliver effective and engaging online mathematics lessons. It's also important to consider the conceptual knowledge of those who will be teaching mathematics in these environments (Balanquit & Nobis, 2025). 
Experiences during the recent pandemic further illuminated the potential of video resources in mathematics learning. Nabayra's (2022) study revealed that teacher-created videos were perceived by students as comprehensive, flexible, and student-friendly, fostering a crucial virtual social presence of the teacher within the context of new normal learning. Video learning, as a multimedia format combining verbal and non-verbal information with audio and visual elements, promotes a coherent flow of thought and effectively captures student interest (Lange & Costley, 2020). The interactive features inherent in video delivered through various auditory and visual media are specifically designed to facilitate learning. The effectiveness of such tools can also be influenced by a learner's attitude and prior knowledge (Adoro et al., 2024).
Research has also explored student engagement with online learning platforms more broadly. Nobis, Ballado & Froilan (2024B) found that students utilized a range of online platforms, including learning management systems and communication tools, for their learning. This engagement was associated with positive outcomes such as an enhanced work ethic, improved time management skills, and increased technological proficiency. Furthermore, Cabugwason et al. (2024) advised educators to strategically integrate math applications while being mindful of diverse learning styles, suggesting future research into the long-term impact of such tools, the potential for personalized learning, and targeted teacher training. Understanding the challenges faced by future math educators (LUPAS et al.) is also crucial in this context.
Specific video-sharing platforms like YouTube have also been investigated for their educational value. Yaacob et al. (2021) concluded that YouTube and video podcasts effectively enhance comprehension among younger learners. This makes YouTube, the platform of choice in the current study for teacher-created videos, a suitable multimedia resource that offers accessibility and flexibility for Gen Z students. Fedrick et al. (2020) emphasized YouTube's potential to broaden students' understanding of mathematical concepts and skills by exposing them to diverse teaching approaches and problem-solving methodologies from various instructors. This aligns with the need to build strong problem-solving skills in future math teachers (Notarte et al., 2024).
Supporting this, Asanre et al. (2024) found that using YouTube as a teaching tool positively impacted the mathematical achievement of senior secondary school students, leading to the recommendation that teachers integrate it into their lessons alongside other multimedia, applying it to real-world scenarios and adapting videos to curriculum goals. Similarly, Insorio and Macandog's (2022) investigation into YouTube video playlists as supplementary materials in the Philippines during the pandemic revealed enhanced student understanding, improved task performance, and increased confidence in mathematics. Factors such as test anxiety among pre-service teachers (Nobis et al., 2025) and the influence of parental involvement on learning (Caparroso, 2024) might also indirectly affect how students engage with and benefit from video tutorials.
Based on interviews conducted with mathematics educators and students, it is evident that YouTube has the potential to serve as a viable platform for mathematical education (Anisa et al., 2023). YouTube videos support student learning by allowing self-paced study, reinforcing complex concepts, and complementing classroom instruction. Assessing their effectiveness is key to enhancing educational strategies. This study seeks to evaluate the role of YouTube videos as a supplementary resource in mathematics education, assessing their impact on student learning and engagement.

Research Questions
        This study evaluates the impact of YouTube videos on students’ performance in Mathematics. This research sought to answer the following research questions.

1. What is the level of performance of the students in the pre-test of the controlled and experimental groups?
2. What is the significant difference in the level of performance of the students of the controlled and experimental groups?
3. What is the level of performance of the students in the post-test of the controlled and experimental groups?
4. What is the significant difference in the level of performance of the students of the controlled group and the experimental group?
5. What is the significant difference in the level of performance between the pre-test and post-test of the controlled group?
6. What is the significant difference in the level of performance between the pre-test and post-test of the experimental group? 

2. METHODOLOGY
2.1 Research Design 

This study employed an experimental design to assess the impact of YouTube video tutorials on students' mathematical performance, particularly their understanding of mathematical concepts and problem-solving skills. The study involved dividing a section into two groups: the controlled group, which received instruction through traditional teaching methods, and the experimental group, which was exposed to video tutorials as an intervention. To evaluate the effectiveness of the intervention, a pretest was administered to measure students' initial knowledge, followed by a posttest after the intervention to assess improvements in their performance. The difference between pretest and posttest scores was analyzed to determine the effectiveness of YouTube video tutorials in enhancing students' problem-solving skills.

2.2 Participants

The participants of this study were the Grade 7 students’ section of Rizal from Laoang National Technical High School who are officially enrolled during the school year 2024-2025.  The participants were divided into two groups, the experimental and the control group. The experimental group was composed of 15 students who used the YouTube videos as a supplementary learning tool, while the controlled group, which consisted of 15 students, followed traditional instructional methods. 

2.3 Sampling Technique 

The study employed a purposive sampling technique. Thus, the Grade 7 students of section Rizal from Laoang National Technical High School in Laoang, Northern Samar, who were enrolled during the 2024-2025 academic year, were selected as participants. They were divided into an experimental group that used YouTube videos and a control group that followed traditional instructional methods.

2.4 Research Instruments 

To evaluate the effectiveness of YouTube videos on students' performance, a 10-item test featuring standardized Algebra and Arithmetic questions was administered. These questions were based on the DepEd textbook for Mathematics 7, Quarter 2, Chapter 4, which focused on the conversion of units of measurement. The test assessed students' knowledge and problem-solving abilities in unit conversion.
2.5 Data Collection 

A pretest was administered before the intervention to evaluate students' initial understanding, followed by a period where the experimental group used the YouTube Videos as an intervention, while the control group utilized the traditional instructional methods. The same test was used as a posttest to measure improvements in student performance.
2.6 Data Analysis 

        The data was analyzed using a t-test to compare the learning outcomes between the experimental and controlled groups. This test determined whether there were significant differences in performance due to the intervention. The analysis involved using descriptive statistics (mean and standard deviation) to summarize the respondents' characteristics and initial performance, conducting a t-test to assess the statistical significance of observed differences, and calculating the effect size to measure the intervention's impact on learning outcomes.
2.7 Ethical Considerations 

Ethical considerations were crucial for this study. Informed consent was obtained from all participants and their guardians, ensuring they understood the study's purpose, procedures, risks, and benefits. Privacy and confidentiality were maintained, with respondents' identities anonymized. Participation was voluntary, and participants could withdraw at any time without consequences. The intervention using YouTube videos aligned with the curriculum and supported learning objectives without disrupting the regular learning process or causing harm. After the study, respondents received a summary of the findings and a discussion of the results' implications, and any questions or concerns were addressed.


3. results and discussion
Level of Performance during the Pre-test: Results of Controlled and Experimental Groups. 
Table 1 revealed that the pre-test results revealed that both the controlled and experimental groups exhibited low performance levels, with most students scoring in the poor and fair categories. In the control group, 46.67% of respondents scored between 3 and 4 (fair), while an equal percentage (46.67%) scored between 1 and 2 (poor). A small fraction (6.67%) scored between 5 and 6 (good). In contrast, the experimental group had a higher percentage of students in the fair category (60%), but none achieved a good score, unlike the control group. This suggests potential external influences on their initial understanding and emphasizes the need for improved instructional strategies.
These findings align with previous studies, such as Velez et al. (2023), which highlighted students' difficulties in analyzing mathematical problems, understanding concepts, and establishing equations. Similarly, Balanquit and Nobis (2025) noted challenges in conceptual knowledge and error analysis among pre-service teachers. Addressing these concerns is crucial, as Magas et al. (2025) pointed out the "alarming performance of students in Mathematics" and recommended Self-Directing Learning materials to enhance mathematical proficiency through self-paced learning. Additionally, Yahaya et al. (2024) found that many students struggled with basic unit conversions, particularly in transitioning between metric subunits. This reinforces the significance of prioritizing effective teaching strategies for mathematical conversions, as errors in these foundational skills can hinder problem-solving in physics-related contexts. 

Table 1

Level of Performance during the Pre-test of the Controlled Group and Experimental Group

	
	Controlled Group
	Experimental Group

	
	F
	%
	Int.
	F
	%
	Int

	5 - 6
	1
	6.67%
	Good
	0
	0%
	Good

	3 - 4
	7
	46.67%
	Fair
	9
	60.00%
	Fair

	1 - 2
	7
	46.67%
	Poor
	6
	40.00%
	Poor

	Total
	15
	100.00%
	
	15
	100.00%
	

	Mean              
	2.67
	
	Mean
	2.67
	
	


This is consistent with the findings of Rashid, S. N. M., Baha, & Abidin (2021) in fundamental physics, where the measurement of physical quantities relies on units, and many students struggle with accurate unit conversion. Similarly, Nguyen, H et al. (2023) noted that converting two-dimensional measurement units poses challenges for pre-service teachers, attributing errors in one-dimensional analysis to place value deficiencies, a lack of understanding of metric units, misconceptions about unit relationships, and uncertain knowledge of ratios. The effective integration of technology, including video tutorials, to address these fundamental difficulties is influenced by various factors for teachers (Nobis, M., Jr., 2021)..
Test of Significant Difference of the Pre-test Results Between the Controlled Group and Experimental Group

Table 2 shows the results of the t-test analysis, indicating no statistically significant difference between the pre-test scores of the controlled and experimental groups, as evidenced by a t-value of -0.348 and a p-value of 0.742 with a significance level set at 0.05. Consequently, the null hypothesis was not rejected, suggesting that both groups had comparable levels of understanding regarding unit conversion before the intervention. This finding underscores the necessity of effective instructional strategies to improve learning outcomes, whether through YouTube tutorials or traditional teaching methods. Given that both groups started at the same level, post-test results will be crucial in assessing the impact of these interventions on students’ performance.

These findings align with prior research emphasizing the importance of technological integration in education. Flatt et al. (2023) highlighted the significance of electronic resources in complementing traditional teaching, as technology has been found effective in fostering mathematical thinking and communication. Attard et al. (2022) also emphasized the value of technology in representing mathematical concepts dynamically, aiding student comprehension and conceptual connections. Furthermore, Adu-Murfo et al. (2024) argued that teachers must develop both their knowledge and skills to implement meaningful technology-integrated pedagogies effectively, particularly through student-centered approaches. In this context, YouTube has emerged as a valuable teaching tool for enhancing specific topics, exploring diverse instructional methods, and supporting teachers' professional development.


Table 2

Test of Significant Difference of the Pre-test Results Between the Controlled Group and Experimental Group

	t
	P-value
	Decision
	Interpretation

	-0.348
	0.742
	Failed to Reject Ho
	Not Significant



This aligns with the findings of Insorio and Macandog (2022), who highlighted video lessons as effective supplementary tools for reinforcing mathematical concepts alongside module-based learning. Given the comparable effectiveness of both methods, integrating them with interactive strategies like discussions and problem-solving exercises could maximize learning outcomes, a point supported by Chad et al. (2021), who suggested the incorporation of 21st-century teaching tools and technology in mathematics education to provide additional opportunities for students to engage with concepts and develop a positive attitude towards the subject. Understanding the challenges faced by future math educators (Lupas et al.) is crucial when considering the integration of new technologies in their training and practice.. 

Level of Performance during the Post-test of the Controlled Group and Experimental Group

Table 3 shows that the post-test results indicated that both the controlled and experimental groups performed similarly in the fair category, with 60% of respondents scoring within the range of 3 to 4. However, notable differences emerged in the higher and lower performance levels. The experimental group had a significant proportion (13.33%) achieving excellent scores (9–10), whereas no students in the controlled group reached this level. This suggests that YouTube tutorials contributed to substantial improvement for some students. Conversely, the controlled group had a greater percentage (26.67%) scoring in the good range (5–6), compared to only 6.67% in the experimental group, indicating that traditional instruction provided a more consistent foundation for moderate improvement.

These findings support prior studies emphasizing the effectiveness of technology-enhanced learning methods. Insorio and Macandog (2022) highlighted the role of video lessons as supplementary tools that reinforce mathematical concepts alongside module-based learning. Similarly, Blau et al. (2020) and Mohammed et al. (2023, 2024) underscored the importance of recognizing digital learning resources as valuable instructional tools. Research by Yaacob et al. (2021) and Fedrick et al. (2020) further established YouTube as an impactful teaching medium, particularly in enhancing comprehension and problem-solving abilities. 






Table 3

Level of Performance during the Post-test of the Controlled Group and Experimental Group

	
	Controlled Group
	Experimental Group

	
	F
	%
	Int.
	F
	%
	Int.

	[bookmark: _Hlk197363988]9 - 10
	0
	0%
	
	2
	13.33%
	Excellent

	5 - 6
	4
	26.67%
	Good
	1
	6.67%
	Good

	3 - 4
	9
	60.00%
	Fair
	9
	60.00%
	Fair

	1 - 2
	2
	13.33%
	Poor
	3
	20.00%
	Poor

	Total
	15
	100.00%
	
	15
	100.00%
	

	Mean
	3.80
	
	Mean 
	4.14
	
	



Additionally, incorporating interactive strategies such as discussions and problem-solving exercises could further enhance student engagement (Chad et al., 2021). The development of strong problem-solving skills, particularly in areas like sequences, is vital for future math teachers (Notarte et al., 2024), and technology can play a role in this development. Factors such as students' attitudes and prior knowledge (Adoro et al., 2024) can also influence how effectively they learn through video tutorials and other technological resources.

Test of Significant Difference of the Post-test Results Between the Controlled Group and Experimental Group

Table 4 shows the significant difference between the post-test results of the controlled group and experimental group. The t-test results for the pre-test results of both controlled and experimental groups yielded a t-value of 0.546 and a p-value of 0.593 with a level of significance set at 0.05, the decision was made to fail to reject the null hypothesis. This indicates that there was no statistically significant difference between the post-test scores of the two groups, implying that both groups had a similar level of understanding about the Conversion of units after the intervention of YouTube video tutorials and the traditional instructional method. 

Table 4

Test of Significant Difference of the Post-test Results Between the Controlled Group and Experimental Group

	t
	P-value
	Decision
	Interpretation

	0.546
	0.593
	Failed to Reject Ho
	Not Significant



This aligns with the findings of Ibok et al. (2024), which highlight the importance of teachers’ lesson presentation and subject mastery in influencing students’ academic achievement in mathematics. Additionally, Perera et al. (2022) state that good teacher efficacy enables teachers to provide more effective pedagogical support, resulting in better outcomes for students in teaching and learning. However, Attard & Holmes (2022) state that the affordances of technology that allow mathematics concepts to be represented in multiple ways, particularly those that are visual and dynamic, clearly assisted student understanding and their capacity to make connections between mathematics concepts. It is also important to consider the potential impact of test anxiety on students' learning and performance in mathematics (Nobis et al., 2025)..


Test of Significant Difference of the Pre-test and Post-test Results of the Controlled Group

 Table 5 shows the significant difference between the Pre-test and Post-test results of the Controlled Group. It was found that the t-test results for the pre-test and post-test scores of the controlled group yielded a t-value of -2.937 and a p-value of 0.010. With a level of significance set at 0.05, the decision was made to reject the null hypothesis. This indicates that there was a statistically significant difference between the pre-test and post-test scores of the controlled group, suggesting that they underwent the traditional teaching method, and there is a significant improvement in the understanding of the conversion of units of measurement amongst the controlled group. These results imply that well-structured traditional instruction plays a crucial role in enhancing student learning outcomes. Given the effectiveness of this approach, it may be considered to refine lesson delivery, incorporate interactive teaching strategies, and ensure subject mastery to maximize student comprehension and performance.

Table 5

Test of Significant Difference of the Pre-test and Post-test Results of the Controlled Group

	t
	P-value
	Decision
	Interpretation

	-2.937
	0.010
	Reject Ho
	Significant



This supports the study of Frederick et al. (2020), which states that YouTube-enhanced instructional strategy improved students’ achievement in mathematics more than the modified lecture instructional strategy. It also supports the study of Asanre et al. (2024), which states that the use of YouTube as a teaching tool positively impacted the mathematical achievement of senior secondary school students. Additionally, Lu J. C. (2023) states that YouTube, a free media‑sharing website, has proved to be an effective educational tool to add a new dimension to education in increasing student engagement, motivation, understanding, and achievement. The effectiveness of such online resources can also be related to levels of parental involvement in students' learning (Nobis & Caparroso, 2024).

Test of Significant Difference of the Pre-test and Post-test Results of the Experimental Group
Table 6 shows the significant difference between the Pre-test and Post-test results of the Experimental Group. It was found that the t-test results for the pre-test and post-test scores of the experimental group yielded a t-value of -2.231 and a p-value of 0.041. With a level of significance set at 0.05, the decision was made to reject the null hypothesis. This indicates that there was a statistically significant difference between the pre-test and post-test scores of the experimental group, suggesting that the intervention of YouTube video tutorials led to a significant improvement in the understanding of the conversion of units of measurement amongst the control group.

                                                                         
Table 6
Test of Significant Difference of the Pre-test and Post-test Results of the Experimental Group

	t
	P-value
	Decision
	Interpretation

	-2.231
	0.041
	Reject Ho
	Significant



This supports the study of Frederick et al. (2020), which states that YouTube-enhanced instructional strategy improved students’ achievement in mathematics more than the modified lecture instructional strategy. It also supports the study of Asanre et al. (2024), which states that the use of YouTube as a teaching tool positively impacted the mathematical achievement of senior secondary school students. Additionally, Lu J. C. (2023) states that YouTube, a free media‑sharing website, has proved to be an effective educational tool to add a new dimension to education in increasing student engagement, motivation, understanding, and achievement. The experiences of students in blended learning environments (Nobis, Jr. et al., 2024) provide further context for understanding the role and impact of video tutorials in mathematics education. This underscores that technology can enhance academic performance in mathematics education (Pala et al, 2025; Baluyot et al, 2025).

4. Conclusion

The study's initial assessment revealed that respondents from both the controlled and experimental groups exhibited a limited understanding of unit conversion, particularly in the context of real-life applications, as evidenced by their pre-test results. This finding indicated a general lack of mastery of the concept before any instructional intervention. Furthermore, statistical analysis of the pre-test scores demonstrated no significant difference between the two groups, suggesting that both possessed comparable levels of understanding before the commencement of either the YouTube video tutorial intervention or traditional teaching methods. This similarity at the baseline underscored the necessity for targeted instructional interventions to enhance student comprehension of unit conversion.
Upon completion of the instructional period, the post-test results indicated an overall improvement in both groups compared to their initial performance. The controlled group demonstrated an average level of understanding categorized as "fair," while the experimental group achieved a higher average level categorized as "good." these findings suggested that both traditional teaching methods and the utilization of youtube video tutorials were effective in facilitating a better grasp of unit conversion concepts among the students.
However, despite the observed improvements within each group, the post-test results showed no statistically significant difference in performance between the controlled and experimental groups. This implied that, in terms of overall learning outcomes in unit conversion, the impact of YouTube video tutorials as a supplementary tool was comparable to that of traditional teaching methods, rather than demonstrably superior.
Finally, the study found significant improvements in both the control and experimental groups, demonstrating the effectiveness of traditional instruction and YouTube video tutorials in enhancing unit conversion skills. While the mean scores did not differ significantly, more students in the experimental group achieved excellent scores, suggesting a positive impact of video-based learning on individual performance.

DISCLAIMER (ARTIFICIAL INTELLIGENCE) 
This research utilized Copilot—advanced AI language models—for paraphrasing paragraphs and checking grammatical errors. The free copilot website was employed as a tool to enhance the clarity and readability of the text, ensuring that ideas were effectively communicated while maintaining the original meaning. The use of this AI model contributed to refining the language and structure of the manuscript.
Details of the AI usage are given below:

1. Used Copilot for paraphrasing paragraphs to improve the clarity and readability of the text.
2. Used Copilot for checking language and grammar to enhance overall accuracy and fluency.
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