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| ABSTRACT 

In today's changing educational environment, incorporating multimedia materials such as YouTube is becoming increasingly 

crucial for enhancing learner interaction and understanding. This research examines the effectiveness of using YouTube videos 

in mathematics teaching for Grade 7 Junior High School students at the University of Cebu, Pardo and Talisay Campus, Bulacao, 

Cebu City, Philippines. The primary purpose is to determine whether multimedia can enhance learners' understanding and 

performance in mathematics. Using a quasi-experimental research design, the research involved sixty (60) Grade 7 students, 

divided equally into control and experimental groups. The researcher used a matched-pairs sampling technique, matching 

students by gender and second grade period mathematics grades to ensure group comparability. A researcher-made 

questionnaire was the primary tool for data collection, administered both as a pretest and a posttest. The researcher conducted 

data analysis using appropriate statistical methods, including frequency and percentage counts, mean, and standard deviation, 

and t-tests for independent and paired samples, with a significance level of 0.05. Results indicated that both groups performed 

equally poorly on the pretest, with no difference between them (p = 0.263), suggesting an equivalent baseline. Post-intervention 

scores indicated significant improvement in both groups (p < 0.001); however, the experimental group, which was instructed 

and supplemented with YouTube videos, performed better than the control group in the posttest (p = 0.049). These findings 

indicate that incorporating YouTube videos into mathematics instruction can significantly improve students' learning outcomes. 

Teachers should incorporate high-quality, relevant multimedia resources into their instructional practices to improve student 

engagement, retention, and academic achievement in mathematics. 
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1. Introduction 

 

Digital technology has revolutionized how education is delivered, with platforms like YouTube becoming vital tools for learning. 

YouTube, a globally accessible video-sharing platform, offers instructional videos that simplify complex subjects like mathematics. 

Mathematics, often perceived as a challenging subject by many junior high school students, encompasses abstract concepts like 

algebra and geometry that require innovative teaching methods to ensure understanding. Using YouTube videos as the medium 

of instruction provides an organized and engaging way to deliver lectures, allowing students to learn through visual 

mailto:anaroseebbah@gmail.com
mailto:blancocastilla.232017@gmail.com
mailto:fractalsares09@gmail.com
mailto:drrichardalcantara@gmail.com
mailto:renatosagayno@gmail.com


BJTEP 5(3): 08-19 

 

Page | 9  

demonstrations and practical applications. This method changes the emphasis from traditional classroom education to a more 

interactive, technology-driven learning experience. 

Globally, YouTube has become a cornerstone for online education. A 2024 Statista report highlights that over 46% of internet users 

aged 16–24 engage with educational content on YouTube, emphasizing its widespread adoption (Ceci, 2025). Additionally, a 2023 

Pew Research study found that YouTube remains the most popular social media platform among teenagers, with 90% of them 

actively using it for various purposes, including education (Gottfried, 2023). These figures underscore the platform's potential to 

address educational challenges by providing accessible, engaging materials. 

In Southeast Asia, the use of YouTube for education is steadily increasing, especially in countries such as Malaysia, Indonesia, and 

the Philippines. The Philippines has seen a surge in digital education initiatives, with YouTube, with a wide range of tutorials, 

playing a central role in delivering instructional content, allowing educators to supplement traditional teaching with engaging and 

accessible video lessons.  

In the local context, a study conducted across three private high schools in Cebu found that the use of websites such as YouTube 

significantly influences students' achievement in mathematics. Furthermore, the results revealed that integrating teacher-created 

YouTube videos into lessons significantly improved students' mathematical performance. While studies in Cebu City are limited, 

the national trend indicates that YouTube-based mathematics learning has been effective.  

Although studies have explored the role of YouTube in education, gaps remain regarding its specific impact on mathematics 

instruction. Most studies employed descriptive survey methods to examine students' attitudes, views, or self-reported experiences. 

Quasi-experimental studies comparing the academic achievement of students taught using YouTube videos with those instructed 

through traditional methods are limited. This methodological gap limits the evidence on whether YouTube videos truly improve 

student achievement in mathematics rather than merely supporting motivation or interest. 

In the researcher's observations, many Grade 7 students face significant challenges in understanding mathematical concepts, 

particularly algebra and geometry. While effective for some, traditional teaching methods often fail to cater to diverse learning 

styles. Observations reveal that many students rely on YouTube Videos for additional support, finding the visual explanations 

helpful for grasping complex topics. However, there is no formal research to confirm whether this practice improves learning 

outcomes. 

The study, YouTube videos as a pedagogical tool in teaching mathematics, aims to assess the effectiveness of using YouTube as a 

teaching tool for student learning. This quasi-experimental study will compare the influence of YouTube videos on student learning 

outcomes in Mathematics with that of traditional instruction. The researcher, as a Mathematics teacher, has the necessary 

qualifications to conduct the study, including knowledge of teaching, research design, and data analysis. The study's findings will 

help educators and policymakers improve mathematics instruction by advancing digital learning. 

 

2. Framework 

 

This study is anchored on Multimedia Learning Theory (2001) by Richard Mayer and supported by Cognitive Load Theory (1988) 

by John Sweller, and Constructivist Learning Theory (1964) initially proposed by John Piaget. 

Multimedia Learning Theory Mayer (2001), suggests that presenting information through both visual and verbal channels improves 

learning effectiveness. According to Mayer, people learn better when multimedia, such as pictures and text, are combined in ways 

designed to enhance learning and reduce cognitive load. The theory emphasizes principles such as the dual-channel principle, 

which states that learners have separate channels for processing visual and verbal information, and the redundancy principle, which 

warns against overloading a single channel with redundant information. In the context of teaching mathematics through YouTube 

videos, these principles are particularly relevant. Visual demonstrations of mathematical problems, combined with spoken 

explanations, engage both the auditory and visual channels, facilitating more profound understanding and retention of 

information. 

Multimedia Learning Theory explains that presenting information through both visuals and verbal channels helps students learn 

more effectively than relying solely on words, as in a lecture. It also emphasizes that the human brain processes information 

through distinct channels, which are auditory/verbal and visual/pictorial, each of which has a limited capacity. Effective learning 

happens when students actively select and organize meaningful structures and integrate them with their prior knowledge. This 

theory provides a strong foundation for creating engaging and effective educational content in classrooms and for making learning 

more meaningful for students. 

Multimedia Learning Theory also highlights the importance of managing cognitive load to ensure effective learning, particularly in 

multimedia environments. By carefully designing tutorials that align with learners' cognitive structures, YouTube videos can present 

complex mathematical concepts in ways that minimize unnecessary cognitive load and maximize learning potential. For instance, 
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a well-structured tutorial might break down a complex equation step by step, using clear visuals and concise explanations that 

complement each other. It helps learners process information more efficiently, ensuring their cognitive resources are focused on 

understanding core mathematical concepts rather than struggling to follow a confusing or overloaded presentation. The use of 

YouTube videos in this study reflects this multimedia learning principles, offering an accessible and effective way to teach 

mathematics while adhering to Mayer's guidelines for optimizing cognitive processing. 

Constructivist Learning Theory (1964) by Jean Piaget highlights that students connect knowledge through experience and 

interaction with the environment rather than simply receiving it from teachers. Piaget also emphasizes that students learn by 

interacting with their environment, exploring, asking questions, and solving problems. He emphasized active learning and hands-

on experiences in education, giving students opportunities to explore and discover answers on their own rather than relying solely 

on teacher memorization. In addition, this theory explains that teachers act as facilitators of learning rather than providers of 

knowledge, activating students' curiosity and exploration and creating meaningful learning experiences. 

Constructivist Learning Theory (1964), pioneered by Jean Piaget and later expanded by Lev Vygotsky, emphasizes that learning is 

an active, dynamic process where students build their understanding of the world. Piaget believed that learners actively engage 

with their environment, adapting their cognitive structures as they encounter new experiences. For Piaget, this learning process 

involves assimilation, in which new information is incorporated into existing knowledge, and accommodation, in which learners 

adjust their frameworks to accommodate new ideas. This process of learning through experience is central to how students engage 

with and make sense of the world around them (Vintere, 2018). For this study, YouTube videos align with constructivist principles 

by providing an interactive, dynamic tool that allows students to build their knowledge at their own pace. The videos present 

mathematical problems and solutions, encouraging students to develop their understanding as they observe various problem-

solving strategies. 

Constructivist Learning Theory contributions to constructivism further deepen the understanding of how social interactions 

influence learning. Vygotsky emphasized the importance of collaboration and social context in cognitive development, introducing 

the concept of the Zone of Proximal Development (ZPD). This idea highlights that learners can perform tasks beyond their current 

abilities with the proper guidance, whether from a teacher, a peer, or even a multimedia resource like YouTube. By using YouTube 

videos, students can engage with the material independently, while also benefiting from the social aspect of discussing and sharing 

their learning experiences. This blend of individual exploration and social interaction on online platforms supports Vygotsky's 

vision of a collaborative learning process, in which learners advance with appropriate guidance and shared knowledge. 

Cognitive Load Theory, developed by John Sweller (1988), focuses on the capacity of working memory and how instructional design 

can be optimized to facilitate learning. Sweller identified three types of cognitive load: intrinsic, extraneous, and germane. Intrinsic 

load refers to the inherent complexity of the material, extraneous load arises from how the material is presented, and germane 

load is the mental effort students use to process the content meaningfully. The theory suggests that learning is most effective 

when the cognitive load is balanced, ensuring that students' working memory is not overloaded with unnecessary information 

(Gupta & Zheng, 2020). In this context, YouTube videos can effectively manage the cognitive load by presenting mathematical 

concepts in a visually engaging, step-by-step manner. This multimedia approach can reduce extraneous load, allowing students 

to focus their mental resources on understanding the core content, rather than being overwhelmed by complex textual 

explanations.  

Cognitive Load Theory (1988) by John Sweller explains how the human brain processes and keeps information, particularly in the 

working memory, by balancing the three types of cognitive load. It will allow students to process information efficiently and transfer 

it to long-term memory without overwhelming them. Effective learning happens when the information is transferred from working 

memory to long-term memory. Cognitive load theory can serve as a cornerstone of instructional design, especially in fields that 

require mental effort and retention, such as mathematics. 

Cognitive Load Theory suggests that using both visual and auditory channels for information presentation can enhance learning, 

as it taps into separate processing capacities of the brain. YouTube videos can provide learners with a multimodal experience that 

supports cognitive load management. By using animated graphics, voice explanations, and text annotations, YouTube videos allow 

students to process information through multiple cognitive pathways, thereby reducing strain on working memory. This 

multimodal approach helps students absorb mathematical concepts more effectively, ensuring that their cognitive resources are 

directed toward understanding rather than deciphering complex or poorly organized materials. In this study, YouTube videos serve 

as tools that not only make mathematical concepts more accessible but also optimize cognitive load during learning. 

The 1987 Constitution of the Philippines, particularly Article XIV, Section 1, provides that " The state shall protect and promote the 

right of all citizens to quality education at all levels and shall take appropriate steps to make such education accessible to all" 

(Philippine constitution 1987).   By using YouTube videos, students are using a modern, accessible, and adaptable tool for learning 

that consistently makes education available to all students, especially those who may benefit from digital learning platforms. 

Republic Act No.10844, also known as " An act creating the Department of Information and Communications Technology, defining 

its powers and functions appropriating funds therefor, and for other purposes (Republic Act No. 10844 | GOVPH, 2016). Established 

the Department of Information and Communications Technology (DICT) in the Philippines. The law highlights the importance of 

ICT in nation-building, encourages digital literacy, and ensures that everyone has access to high–quality, low-cost ICT services. It 

seeks to improve the use of ICT in critical sectors, such as education, resulting in a more efficient, transparent, and competitive 
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society. The law encourages collaboration with educational institutions and authorities, such as DepEd and CHED, to improve ICT 

integration in education. 

Republic Act No. 10612, also known as the "Fast-Tracked S&T Scholarship Act of 2013," is a law aimed at strengthening science 

and technology education in the Philippines, focusing on producing high-quality graduates in science, mathematics, and 

engineering (Republic Act No. 10612, n.d.). It also promotes the development of experienced teachers across various subjects and 

provides vital insights into teaching methods, including digital tools.  

Republic Act No. 10612, also known as the "Fast-Tracked S&T Scholarship Act of 2013," is a law aimed at strengthening science 

and technology education in the Philippines, focusing on producing high-quality graduates in science, mathematics, and 

engineering (Republic Act No. 10612, n.d.). It also promotes the development of experienced teachers across various subjects and 

provides vital insights into teaching methods, including digital tools.  

Republic Act No. 10650, also known as the "Open Distance Learning Act," allows students to be physically separated from their 

instructors and to employ a variety of learning methods and technologies, including online learning. Its purpose is to improve 

access to quality academic and technical vocational education through Open Distance Learning (ODL) (Republic Act No. 10650, 

n.d.). The Act authorized the University of the Philippines Open University (UPOU) to assist other schools in launching ODL 

programs. This project seeks to make education more accessible to a larger number of students. The government hopes that the 

Act will expand and strengthen the country's educational opportunities. 

Republic Act 10533, also known as the "Enhanced Basic Education Act of 2013", is primarily concerned with upgrading and 

enhancing basic education, ensuring that it fits the needs of students at the fundamental level (Republic Act No. 10533 | GOVPH, 

2013). However, it also recognizes the importance of integrating technology into the educational process, reflecting the growing 

popularity of digital learning. Online learning, as a critical component of current educational methods, is regarded as an effective 

way to reach a broader range of students, particularly those living in remote places or with restricted access to traditional learning 

environments. The integration of technology in education aims to create more flexible and accessible learning opportunities that 

fit with students' increasing demands in the digital era. The Act promotes the use of technology, paving the way for a more inclusive 

and innovative approach to education in the Philippines.  

Kusmaryono and Basir (2024) concluded that the use of YouTube mathematics learning videos was beneficial for addressing gaps 

in students' knowledge and comprehension. These videos are a dynamic tool that not only attracts students' attention but also 

increases their emotional engagement, resulting in more positive learning. Furthermore, the videos were shown to significantly 

improve students' academic performance in mathematics, particularly their cognitive development. In addition, incorporating 

YouTube videos into the learning process demonstrates their usefulness, thereby increasing both students' interest and 

achievement in mathematics.  

Paas & van Merriënboer, (2020) highlight the importance of considering how the learner, the learning task, and the learning 

environment are interconnected when creating an instructional strategy. Understanding the connections among these elements 

enables instructional designers to make informed decisions that effectively leverage learners' working memory resources. When 

learning mathematics, students' cognitive load may be affected using YouTube videos. Do the videos lower cognitive load by 

simplifying complex concepts, or do they increase it by providing too much information at once? 

Çeken and Taşkın (2022) examined the growing trend in research on multimedia learning principles. They concluded that most 

studies were conducted in traditional learning environments, with a significant focus on learning outcomes. It opens the door to 

further exploration of how multimedia environments, including YouTube, can be better understood, and used in the context of 

educational technology.   

Asanre et al. (2024) concluded that using YouTube videos as an instructional medium improved students' mathematics skill. The 

study highlights that teachers use YouTube as a teaching tool alongside other multimedia platforms, apply it in real-world 

circumstances, and adapt the videos to curricular objectives. This shows that YouTube could be a beneficial resource for improving 

math education. 

Frederick-Jonah et al. (2020) found that using YouTube to enhance instructional techniques had a more significant positive effect 

on students' mathematical achievement than the standard modified lecture instructional strategy. Using YouTube enabled more 

engaging, interactive content, helping students better understand complex mathematical ideas. In addition, they concluded that 

the dynamic, visual nature of YouTube videos appealed to a variety of learning styles, thereby enhancing students' attention and 

recall of the material. Implementing a YouTube-enhanced educational technique has the potential to improve mathematics 

achievement among secondary school students significantly. 

Maziriri et al. (2020) found that students reported positive perceptions of YouTube as a visual and practical representation of 

mathematical concepts, with videos that catered to various learning styles. Students learn more effectively with YouTube 

integration than with traditional learning. 

Akorede et al. (2024) examined the effect of integrating YouTube as a teaching tool on students' academic achievement in 

mathematics and concluded that its use had a positive impact. It was suggested that teachers should include YouTube as a teaching 

tool in their lessons, alongside other multimedia platforms, apply it to real-world settings, and modify YouTube videos to align 

with curriculum objectives. 
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Patalinghug and Mark (2022) studied YouTube as an instructional tool for Technology-Enabled Learning (TEL). The study concluded 

that students who use YouTube more frequently and for more extended periods demonstrate greater acceptance. YouTube has 

the potential to improve students' sociability, motivation, academic achievement, and the delivery of the curriculum.  

Nabayra (2022) found that teacher-created YouTube videos served as educational resources for online mathematics learning 

during the pandemic and that their use led to significant improvements in students' performance, highlighting their effectiveness 

in enhancing learning outcomes.  

Insorio and Macandog (2022) evaluated the implementation of mathematics video tutorials through a YouTube channel for 

modular learning. The study concluded that YouTube video lessons are practical because they help students grasp mathematical 

concepts and enhance teaching. 

Gyeltshen and Dorji (2023) investigated the effectiveness of integrating YouTube videos into mathematics instruction. The study 

concluded that YouTube videos can improve mathematics instruction and enhance student achievement, but that content selection 

is also crucial.   

Karmila et al. (2021) noted that the use of interactive videos in mathematics learning activities, such as those available on YouTube, 

greatly improved students' mathematical communication skills, suggesting that such resources can effectively support 

mathematics instruction during difficult times. 

Gil-Cordero et al. (2023) investigated the role of interactive YouTube videos in enhancing mathematics abilities during the 

pandemic. The study concluded that these videos considerably improved students' capacity to explain mathematical concepts 

clearly and effectively. 

In light of the learning theories mentioned earlier, along with the reviewed literature and prior studies, this study will examine the 

effectiveness of YouTube videos in teaching Mathematics. The results of this study will serve as material for educators to enhance 

teaching strategies. Likewise, it would also be beneficial to other researchers, educational content creators, mathematics teachers, 

and school administrators by giving insights and creating an action plan to improve student performance and adapt teaching 

practices. 

 

3. Objectives of the Study 

This study aimed to assess the effectiveness of YouTube videos in teaching Mathematics among Grade 7 Junior High School (JHS) 

students at the University of Cebu at Pardo and Talisay, Bulacao Cebu City, Philippines. Viewed through the pretest and posttest 

results of both the control and experimental groups, the analysis examines whether there is a significant difference between their 

pre and posttest scores and whether a significant difference exists between the groups posttest scores. The results of this study 

will serve as the basis for the proposed action plan. 

4. Methodology 

 

4.1 Research Design  

 

This study employs a quasi-experimental design with a pretest and posttest to assess the effectiveness of YouTube Videos in 

Teaching Mathematics among Grade 7 Junior High School students. The quasi-experimental design allows for the comparison of 

two groups: an experimental group that uses YouTube videos as the medium of instruction for the discussion, and a control group 

that uses standard instructional methods.  

4.2 Research Subjects 

The subjects for this study were Grade 7 junior high school students from the University of Cebu at Pardo and Talisay, Inc., during 

the Academic Year 2024-2025. To provide a fair and valid comparison between the experimental and control groups, the researcher 

matched respondents by gender and second-grade Math grade. The researcher established these criteria to minimize variation in 

prior academic performance and to maintain consistency between the two groups.  

A total of 60 students participated in the study, with the researcher assigning 30to the experimental group and 30 to the control 

group. The researcher paired each student in the experimental group with a student in the control group based on their second-

quarter Math grade and gender. The researcher also constructed a matching table to illustrate the alignment between respondents 

in both groups (see Table 1). 
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Table 1 

Matching of Research Subjects 

Pair 

No. 

Experimental 

Group 

2nd 

Quarter 

Letter 

Grade 

Experimental 

Gender 

Control 

Group 

2nd Quarter 

Letter 

Grade 

Control Group 

Gender 

1 Subject 1 98 Female Subject 1 98 Female 

2 Subject 2 98 Female Subject 2 98 Female 

3 Subject 3 96 Female Subject 3 97 Female 

4 Subject 4 92 Female Subject 4 93 Female 

5 Subject 5 92 Female Subject 5 92 Female 

6 Subject 6 90 Female Subject 6 92 Female 

7 Subject 7 89 Female Subject 7 88 Female 

8 Subject 8 88 Female Subject 8 87 Female 

9 Subject 9 87 Female Subject 9 86 Female 

10 Subject 10 83 Female Subject 10 82 Female 

11 Subject 11 80 Female Subject 11 79 Female 

12 Subject 12 80 Female Subject 12 79 Female 

13 Subject 13 78 Female Subject 13 78 Female 

14 Subject 14 77 Female Subject 14 77 Female 

15 Subject 15 75 Female Subject 15 76 Female 

16 Subject 16 97 Male Subject 16 98 Male 

17 Subject 17 94 Male Subject 17 95 Male 

18 Subject 18 90 Male Subject 18 91 Male 

19 Subject 19 86 Male Subject 19 87 Male 

20 Subject 20 85 Male Subject 20 86 Male 

21 Subject 21 84 Male Subject 21 84 Male 

22 Subject 22 82 Male Subject 22 81 Male 

23 Subject 23 81 Male Subject 23 81 Male 

24 Subject 24 78 Male Subject 24 78 Male 

25 Subject 25 78 Male Subject 25 78 Male 

26 Subject 26 78 Male Subject 26 78 Male 

27 Subject 27 77 Male Subject 27 77 Male 

28 Subject 28 77 Male Subject 28 76 Male 

29 Subject 29 76 Male Subject 29 76 Male 

30 Subject 30 75 Male Subject 30 75 Male 

 

4.2 Research Procedures  

 

Gathering Data. The researcher gave a transmittal letter to the principal of the Junior High School Department. The letter 

requested permission to conduct the study among Grade 7 students and to obtain guardians' consent before data collection. The 

researcher also informed participants of their right to withdraw at any time. Throughout the study, all students' information 

remained private and anonymous.  

After obtaining consent from the research subjects, the researcher administered a pretest to both the control and experimental 

groups to assess their baseline knowledge and skills in Mathematics. The researcher then used YouTube videos as the medium of 

instruction for discussing 3rd- to 4th-quarter lessons in the experimental group, while the control group received traditional 

classroom instruction. For thirty (30) days, the researcher integrated YouTube Videos to teach three (3) content domains in Math, 
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specifically Numbers, Algebra, and Data Probability. Each week focused on different topics depending on the learning 

competencies, with YouTube videos playing a significant role in delivering lessons, reinforcing concepts, and providing step-by-

step demonstrations for problem-solving in the experimental group. 

In the first week, the researcher focused on Number topics, such as the GEMDAS (Grouping, Exponent, Multiplication, Division, 

Addition, and Subtraction) Rule and Absolute Value. The researcher used YouTube videos to explain essential concepts, with visual, 

step-by-step demonstrations of these mathematical operations. Students watched the selected YouTube videos before engaging 

in guided practice.  

From the second to sixth weeks, the researcher covered Algebra topics, including Solving Simple Equations using the Bar Model, 

Evaluating Algebraic Expressions, Writing Algebraic Expressions, Properties of Equality, and Writing and Solving Equations. 

YouTube videos were used to explain these concepts, providing step-by-step demonstrations and visual representations to 

enhance students' learning.  

In the final week, the researcher covered Data and Probability, focusing on topics of Experiments, Tables, and Graphs. YouTube 

videos were used to guide students through organizing data, conducting simple experiments, and presenting results in tables and 

graphs. 

YouTube videos were carefully selected to be age-appropriate, aligned with the curriculum, and supportive of students' 

understanding. They were used to explain concepts visually, demonstrate problem–solving step by step, and reinforce classroom 

instruction. After completing all weeks of interventions, the researcher administered a posttest to determine the students' 

performance and evaluate the effectiveness of using YouTube video lessons as the medium of instruction for the discussion. After 

gathering data, the researcher tallied, analyzed, and interpreted the study's results while maintaining the anonymity and 

confidentiality of the participants. Precautionary measures were taken to ensure that students experienced no academic, 

psychological, or emotional harm and to ensure equal access to learning resources for both experimental and control groups. 

 

5. Results and Discussion 

This section deals with the presentation, analysis, and interpretation of data gathered from the pre-test and post-test scores and 

the significant difference between the two groups of respondents.  

Table 2 

Pretest Performances of the Research Subjects 

A. Control Group Pretest Score Ranges Frequency Percent 

Did Not Meet Expectations 0 to 17 29 97% 

Satisfactory 21 to 23 1 3% 

B. Experimental Group Pretest Score Ranges Frequency Percent 

Did Not Meet Expectations 0 to 17 30 100% 

Total 30 100% 

Legend: Outstanding (27 to 30); Very Satisfactory (24-26); Satisfactory (21-23); Fairly Satisfactory (18-20); Did Not Meet 

Expectation (0-14). 

Table 2 shows that the pretest results indicate that both the experimental (97%) and control (100%) groups performed at a low 

level of performance before the intervention. This indicates that both groups started with comparable low performance levels, as 

almost all participants had scores below the predicted range on the pretest. The observed pretest results indicate that both the 

experimental and control groups were statistically equivalent in their initial low proficiency in the subject matter or skills being 

assessed. This baseline similarity is important because it reduces the risk of bias and strengthens the study's internal validity.   

This means that neither group had an initial advantage. This is crucial for the study because it ensures that any improvement seen 

in the experimental group (who use YouTube videos) can be more confidently attributed to the intervention itself rather than to 

prior knowledge differences. This fulfills an important condition for testing effectiveness, that any significant difference in posttest 

scores between the groups will reflect the effectiveness of using YouTube videos as a teaching tool. This strengthens the idea of 

whether YouTube videos are an effective instructional method in mathematics. 
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Majka (2024) states that pretesting is conducted before an intervention to establish the research subjects' baseline, providing a 

basis for comparison. Post-testing is conducted after the intervention to assess outcomes and determine its effectiveness by 

comparing posttest results with the baseline. 

Table 3 

Posttest Performances of the Research Subjects 

A. Control Group Posttest Score Ranges Frequency Percent 

Outstanding 27 to 30 21 70% 

Very Satisfactory 24 to 26 8 27% 

Satisfactory 21 to 23 1 3% 

B. Experimental Posttest Score Ranges Frequency Percent 

Outstanding 27 to 30 26 87% 

Very Satisfactory 24 to 26 4 13% 

Total 30 100% 

Legend: Outstanding (27 to 30); Very Satisfactory (24-26); Satisfactory (21-23); Fairly Satisfactory (18-20); Did Not Meet 

Expectation (0-14). 

Table 3 shows that the posttest shows a significant improvement in performance for both experimental and control groups 

following the intervention. The experimental group (87%) scored better than the control group (70%) in "Outstanding" 

performance (27-30), indicating that the intervention led to a higher percentage of high achievers. The control group scored (27%) 

in the "Very Satisfactory" performance (24-26), compared to only (13%) in the experimental group. This means that, rather than 

performing at a lower level, students in the experimental group increased their performance in the outstanding performance 

category. Despite both groups benefiting from instructions, the experimental group that received intervention via YouTube videos 

achieved higher performance levels, as indicated by these results, which show a significant increase.  

This means, for critical thinking, that using YouTube videos as the medium of instruction can significantly enhance students' 

performance in Mathematics compared to traditional teaching methods. Although both the experimental and control groups 

showed improvement from the pretest to the posttest, the experimental group showed significantly greater improvement. These 

findings conclude that the use of multimedia, such as YouTube video lessons, may enhance interest and improve learners' 

memorization and knowledge retention in mathematics. The studies suggest using visual and online learning devices as a possible 

reinforcement of, or even a substitute for, in-class teaching in math education.  

Traditional classrooms offer an organized environment that encourages students to stay focused and on task. Furthermore, 

traditional classrooms often provide students with access to a variety of tools, including textbooks and other materials that help 

them learn more effectively (Potomac, 2023). Traditional classrooms provide a structured learning environment where students 

can stay focused and engaged in their studies. The presence of a teacher, regular sessions, and a dedicated physical location all 

help to maintain discipline and reduce distractions. Furthermore, typical classrooms provide students with a variety of educational 

tools and resources, including textbooks, printed handouts, and other instructional materials. These resources not only support 

different learning styles but also enhance the overall learning experience by making abstract concepts more concrete and 

understandable. 

However, information delivered through both verbal and visual channels, as in multimedia formats, learners understand and 

remember it better. YouTube videos that combine animation, narrative, and images improve learning outcomes by enhancing 

cognitive processing (Mayer, 2020). Multimedia instruction, like YouTube videos, can be a more effective teaching method than 

traditional lectures in mathematics education. Moreover, using YouTube not only aligns with how students learn and build 

knowledge but also enhances cognitive load management during learning (Paas and van Merriënboer, 2020). This two-way support 

explains why the experimental group that was taught using multimedia instruction showed significantly greater improvement on 

the posttest than the control group that was taught using traditional lectures. 

In addition, YouTube videos can improve mathematics instruction and student performance; however, their successful integration 

relies on the careful selection of acceptable and relevant video content (Dorji, 2023). YouTube videos can significantly improve 

mathematics education by delivering dynamic, visual explanations that make complex ideas more accessible and engaging for 

students. When used properly, these videos can support a variety of learning styles, reinforce classroom instruction, and improve 
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student engagement and comprehension. The influence of videos on student learning outcomes still relies on teachers because it 

requires careful selection of high-quality, age-appropriate, and curriculum-aligned video content, and teachers must ensure that 

the videos are both instructional and relevant to the specific topics being taught. 

 

Table 4 

Significant Difference between the Pretest Performances of the Control and Experimental Groups 

 

Subjects'  

Pretest Scores 
n Mean Sd 

Ind.  

t-test 

Value 

p-Value 
Decision 

Ho 
Remarks 

A. Control Group 30 10.50 4.09 
0.389 0.263 

Failed to 

Reject 

Not 

Significant B. Experimental Group 30 10.87 3.15 

*Significant @ =0.05 level     

 

Table 4 presents the pretest scores of the control and experimental groups using an independent t-test. The result shows no 

significant difference in pretest scores between the control and experimental groups (p = 0.263 > 0.05). The computed t-test 

statistic is 0.389, with a p-value of 0.263, which is larger than the chosen level of significance of 0.05, leading to rejection of the 

null hypothesis. This indicates that both groups had comparable performance levels before the intervention.  

The results show that there is no significant difference in the two groups' pretest scores, indicating that both groups started at the 

same level of mathematical knowledge before any intervention. The differences in the students' posttest scores can therefore be 

explained by the intervention itself and by any pre-existing differences in knowledge. This initial similarity adds to the study's 

validity and emphasizes the neutrality of the comparison between the effectiveness of the two pedagogical methods: traditional 

lectures for the control group and YouTube videos for the experimental group. The results ensure that the study adequately 

measures the effect of YouTube videos on student learning outcomes, free of bias introduced by unequal starting points between 

groups. 

Campbell and Stanley  (2020) argue that when groups are equivalent at the start, the results of any differences observed in 

the post-intervention assessment can be confidently attributed to the intervention itself. It explains the importance of establishing 

baseline similarity between control and experimental groups before an intervention. In addition,  Elkins  (2019) believes that when 

groups share similar characteristics at the start, and only one group receives intervention, any differences in outcomes can be 

attributed to that intervention. This supports that study groups should be matched before an intervention is applied. When two 

groups have equal baseline measures before an intervention, outcome differences following the intervention can be attributed to 

the intervention with a high degree of certainty.  

Table 5 

Significant Difference between the Pretest and Posttest Performance of the Control Group 

 

Control Group n Mean Sd 

P.  

t-test 

Value 

df p-Value Decision Remark 

Pretest Scores 30 10.50 4.09 
23.35 29 < 0.001 Reject Ho Significant 

Posttest Scores 30 27.77 1.81 

*Significant @ =0.05 level 

Table 5 presents the Difference between the pretest and posttest performance of the control group. The paired t-test for the 

control group shows a significant improvement from pretest to posttest (p < 0.001). This indicates that the control group made 

substantial gains after the intervention. The null hypothesis was therefore rejected, showing that the traditional teaching method 

had a statistically significant effect on students' performance.  

This finding indicates important implications for the study. It establishes that traditional instruction is effective in promoting 

learning improvement in mathematics. However, if the experimental group that used YouTube videos for instruction demonstrates 

even greater improvements, it would show that multimedia learning may provide benefits in addition to traditional teaching. This 

provides a practical foundation for comparing the two teaching techniques and demonstrates the potential of technology-

enhanced education to improve academic outcomes. 

Traditional lecture-style pedagogy in mathematics education has remained extremely effective across many generations of 

students (Tularam, 2019). The pedagogy, with its formal presentation of content, clear examples, and systematic working through 

of mathematical ideas, has produced a high percentage of successful students over many decades. Despite changing pedagogical 
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models, the value of traditional teaching remains widely accepted and largely unproblematic, underscoring its continued relevance 

in the development of mathematical critical skills.  

De Jong et al. (2023) highlighted that, especially for beginner students, clear and direct instructions frequently yield better learning 

outcomes than unguided inquiry approaches. Traditional teacher-led instruction helps students in learning more by providing 

scaffolding, modeling, and structured supervision. In subjects like mathematics, where students require teachers to clearly and 

systematically explain abstract concepts, this further highlights the importance of the traditional teaching approach. 

Table 6 

Significant Difference between the Pretest and Posttest Performance of the Experimental Group 

 

Experimental 

Group 
n Mean Sd 

P.  

t-test 

Value 

df p-Value Decision Remark 

Pretest Scores 30 10.870 3.15 
29.98 29 < 0.001 Reject Ho Significant 

Posttest Scores 30 28.67 1.65 

*Significant @ =0.05 level 

Table 6 presents the Difference between the pretest and posttest performance of the experimental group. The experimental group 

showed a significant improvement from pretest to posttest  (p < 0.001), indicating that the intervention had a strong positive 

effect on their performance. The null hypothesis is rejected, indicating that the Difference in scores is not due to chance but to the 

teaching method. 

The significant increase seen indicates that the use of YouTube videos as a teaching aid is most effective in enhancing students' 

understanding and performance in Mathematics. The significant shift from pretest to posttest indicates that these YouTube videos 

have the potential to communicate knowledge in a way that is not only engaging but also clear and easily understandable, 

promoting cognitive processing and memory retention among students. This result, compared with the control group's 

improvements, demonstrates the potential of multimedia learning materials to improve educational outcomes. It supports the idea 

that using digital platforms like YouTube in teaching strategies can supplement or even improve traditional instruction, making it 

a vital resource for modern education, especially in areas that require step-by-step conceptual comprehension, such as 

mathematics. 

The flipped classroom strategy significantly improved students' mathematics achievement compared to traditional classroom 

environments (Wei et al., 2020). The research showed that this method significantly improved students' mathematical achievement 

compared to traditional teaching. Through video lectures, note-taking homework, and in-class teamwork on problems, this 

strategy increased student engagement and comprehension, resulting in greater retention of knowledge. In addition, Gyeltshen 

and Dorji (2023) study showed that YouTube videos can be a valuable resource for supporting mathematics teaching and student 

performance by providing an interactive and engaging medium for delivering mathematical concepts. However, the study 

emphasized the importance of content choice in achieving the best possible effectiveness for YouTube videos. Careful selection of 

videos to ensure compatibility with the curriculum, accuracy, and the provision of concise, relevant examples is important. Use of 

poor or low-quality content may lead to confusion, thus negating the desired effects of video learning.  

 

 

Table 7 

Significant Difference between the Posttest Performance of the Control and Experimental Group 

Subjects' Posttest 

Scores 
n Mean Sd 

t-test 

Value 
p-Value Decision Ho Remarks 

A. Control Group 30 27.67 1.81 
2.012 0.049 Reject Ho Significant 

B. Experimental Group 30 28.67 1.65 

*Significant @ =0.05 level     

 

Table 7 presents a comparison of posttest scores for the control and experimental groups. The independent t-test on posttest 

scores shows a significant difference between the control and experimental groups (p = 0.049 < 0.05). This suggests that the 

experimental group outperformed the control group after the intervention. Therefore, the null hypothesis is rejected, indicating a 

statistically significant difference in posttest performance between the experimental and control groups. 

This finding means that students who learned from YouTube videos outperformed those who received traditional instruction. The 

statistically significant Difference in posttest scores indicates that using video-based instruction positively improved students' 

mathematical learning outcomes.  
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Cognitive Load Theory (CLT) suggests that learning is most effective when cognitive load is optimized, and YouTube videos can 

aid in this by presenting mathematical concepts in both visual and verbal formats, reducing cognitive overload (Sweller, 2023). The 

study's findings, which show a significant difference between the posttest results of the control group (traditional teaching) and 

the experimental group (YouTube videos), support this idea. YouTube videos help students manage cognitive load by breaking 

down complex problems into easy-to-follow, step-by-step visual explanations. This approach makes it easier for them to grasp the 

material and reduces the mental effort needed to understand challenging concepts. By using both visual and verbal cues, the 

videos promote better comprehension and performance in mathematics, showing that this approach can be more effective than 

traditional teaching methods in lowering cognitive load and boosting learning.  

This contributes to the study's primary goal of examining the effectiveness of YouTube videos as a teaching tool. It implies that 

multimedia resources can improve understanding, engagement, and academic achievement, possibly by reducing cognitive 

overload and presenting information in a more visually accessible way. Educators and curriculum writers may consider 

incorporating such digital tools to supplement traditional instruction, particularly in areas that benefit from visual explanations 

and repetition, such as mathematics. 

 

6. Conclusion 

The results of the study provide strong evidence that integrating YouTube videos into mathematics instruction significantly 

improves students’ academic performance. Although both the control and experimental groups showed gains from pretest to 

posttest, the experimental group demonstrated significantly higher posttest scores. This confirms that video-based instruction is 

more effective than traditional teaching methods alone in enhancing students’ learning outcomes. Overall, the integration of 

YouTube videos in teaching mathematics leads to greater academic achievement and improved understanding of mathematical 

concepts. 
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