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ABSTRACT 

This quasi-experimental study examined the performance of 80 Grade 10 students from two intact classes at 

Palimbang National High School during School Year 2025-2026. From five sections, two intact classes were 

selected by lottery; a second lottery assigned one class to video clip-based instruction (n = 40) and the other to 

lecture-based instruction (n = 40). Both groups completed the same 50-item test before and after two weeks of 

instruction on Boyle’s Law, Charles’ Law, and Carbohydrates. The experimental group’s mean percentage score 

increased from 47.50 (SD = 14.31) to 85.15 (SD = 7.96), whereas the control group increased from 45.10 (SD = 

13.46) to 68.40 (SD = 17.00). The baseline difference was not significant, Welch’s t (77.71) = 0.77, p = .442, 

Cohen’s d = 0.17. ANCOVA, with post-test score as the outcome and pre-test score as the covariate, showed a 

significant adjusted group effect, F (1, 77) = 30.78, p < .001, partial eta squared = .286. Adjusted post-test means 

were 85.07 for the experimental group and 68.48 for the control group, an adjusted difference of 16.60 

percentage points, 95% CI [10.64, 22.55]. HC3 heteroscedasticity-robust analysis produced the same conclusion, 

z = 5.46, p < .001. Repeated use of the same test may have produced a testing effect. Within the limits of the 

two-class design, video-supported instruction was associated with higher adjusted post-test performance among 

the participating students in the selected Science topics. 

Keywords: video clip-based instruction, Science performance, Grade 10 students, multimedia learning, 

instructional strategy. 

INTRODUCTION 

The Problem and Its Setting 

Instructional media plays a significant role in enhancing the learning process, with educational videos emerging 

as one of the most effective and innovative tools in today’s classrooms. The use of video clip-based instruction 

enables teachers to present both static and dynamic content more efficiently, while also incorporating animations 

that support deeper understanding. Moreover, video clip-based instruction provides engaging and interactive 

visual content that helps learners grasp complex and abstract concepts in a clearer and more meaningful way 

(Ismiyanti et al., 2023).  

On a global level, science education encounters serious issues that weaken students’ scientific understanding 

and long-term performance. Based on Organization for Economic Cooperation and Development’s Programme 

for International Student Assessment 2022 findings, Cambodia is among low-performing Southeast Asian 

nations in science with the Philippines (OECD, 2022). Calam and Bacabac (2024) also emphasize in their 

systematic review that poor performance in Programme for International Student Assessment (PISA) is closely 

linked to weak teacher quality, insufficient training, and unequal availability of educational resources. 
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In today’s rapidly changing educational landscape, the incorporation of technology, especially through video-

based instruction, has become a vital element of contemporary teaching and learning. Studies show that video 

clip-based instruction can greatly enhance students’ academic achievement. For example, YouTube videos are 

increasingly utilized by teachers as supplementary instructional tools that foster analytical skills, observation, 

and scientific problem-solving abilities in science learning among learners across different levels of 

understanding (Setyawati et al., 2025). 

Consequently, the Philippine government enacted its most extensive educational reform, expanding the nation’s 

basic education structure through Republic Act 10533, or the K-12 Basic Education Program. A primary goal of 

this initiative is to strengthen science education by delivering concepts and skills using a spiral progression 

approach (K to 12 Curriculum Guide). Nevertheless, the Philippines’ science performance in the 2018 PISA 

(Programme for International Student Assessment) showed no substantial improvement, as reflected and 

confirmed by the most recent PISA 2022 assessment results (Acido & Caballes, 2024). 

Accordingly, the Philippines, obtaining a score of 249, ranked lowest in science among the 58 countries that 

joined the 2019 TIMSS (Trends in International Mathematics and Science Study). Moreover, the findings 

indicated that 13% of Filipino learners were classified under the low benchmark, implying that students 

demonstrated minimal understanding of scientific concepts and limited knowledge of basic Science principles 

(Mullis et al., 2020). 

Despite the Philippines’ persistent efforts and strong acknowledgment of the value of science education, notable 

issues in students’ science performance still emerge and impede overall advancement. Studies indicate that 

school infrastructure and the learning environment significantly influence academic outcomes, where 

overcrowded classrooms, insufficient laboratory resources, and poorly maintained facilities reduce students’ 

capacity to concentrate and participate in active learning experiences. 

Furthermore, these limitations emphasize the importance of providing a supportive environment that ensures 

access to appropriate materials and spaces, enabling learners to explore scientific concepts through hands-on 

activities and meaningful discussions (Malaya & Panganiban, 2021). 

The increasing demands of science subjects highlight the necessity to investigate alternative instructional 

strategies that can improve and support students’ comprehension and mastery of scientific concepts. Alternative 

ways of enhancing science instruction include inquiry-based learning, problem-based learning, hands-on 

activities, collaborative tasks, formative assessments, and the integration of multimedia or technology-supported 

materials. These approaches allow learners to investigate real-life problems, participate in meaningful 

discussions, receive timely feedback, and connect abstract Science concepts with observable experiences 

(Malaya & Panganiban, 2021; Agtarap et al., 2024; Saro, Tiempo, & Ytac, 2022). Anoling et al. (2024) 

emphasized the significance of integrating technology and experiential learning to address the needs of diverse 

students, and their findings indicate that traditional teaching methods commonly practiced by teachers may no 

longer be adequate in promoting deeper understanding and scientific literacy in today’s educational context. 

Hence, this study calls forth the researcher to determine the effectiveness of video clip-based instruction on the 

performance level of Grade 10 Junior High School students in Science at Palimbang National High School. By 

evaluating the effectiveness of video clip-based instruction, this study also aims to contribute in improving 

science instruction, inform policy and curriculum enhancement, and offer practical solutions that address 

persistent learning gaps. 

LITERATURE REVIEW  

This review synthesizes literature directly related to the selection, design, and classroom integration of 

instructional videos, the learning theories supporting their use, and empirical evidence concerning students’ 

performance in Science. 
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Source of Video Clip-based Instruction  

Learning through video media offers concise, engaging content that aids comprehension and skill development, 

allowing students to regulate their own learning pace, making it an effective strategy in modern education 

(Sukmawati et al., 2024). Among these platforms, YouTube is one of the most widely used applications for both 

adults and children (Magfirah, 2021). In educational contexts, YouTube serves as an interactive learning tool, 

making lessons more engaging beyond passive viewing. The rapid advancement of technology and information 

has directly influenced education and teaching practices (Wahyuni et al., 2024).  

In addition to combining text, audio, and video, YouTube facilitates two-way communication, increasing student 

engagement (Ardiansyah et al., 2022). Supporting its use as a learning medium, YouTube provides authentic 

experiences, is easily accessible, and hosts a wide variety of videos that can motivate students (Yudha, 2021). 

Wulandari further highlights several advantages of integrating YouTube in learning: 1) providing access to 

teaching materials, 2) supporting discussions through video reviews, 3) assisting in foreign language acquisition, 

4) enhancing memory retention of lessons, and 5) promoting the development of students’ attitudes and 

personalities. Collectively, these features contribute to creating a conducive and enjoyable classroom 

environment that fosters effective learning. On the other hand, YouTube is widely accessible and serves as an 

effective platform for delivering curriculum-based video lessons created by teachers (Widiastuti & Hidayati, 

2023).  

Additionally, YouTube supports self-directed learning beyond the classroom, making it a valuable 

supplementary learning resource (Mohamed & Shoufan, 2022). As a teaching tool, YouTube provides 

audiovisual content that captures students’ interest, encourages creativity, and supports deeper learning, thereby 

reinforcing its relevance and effectiveness in educational settings (Caratiquit, 2022; Sakkir et al., 2020). And 

also, study utilizes YouTube video lessons as supplementary learning materials for the students. YouTube is 

chosen as a platform since students love watching videos on it (Insorio & Macandog, 2022). 

Nature of Video Clip-based Instruction 

One pedagogical approach gaining attention for its innovative nature is the use of multimedia instructional 

materials. These resources combine various media types, including text, images, videos, audio, animations, and 

interactive elements, to support the teaching and learning process (Utami et al., 2023). Such instructional tools 

aim to improve the educational experience by providing learners with multiple avenues to understand the content 

(Bajahzar, 2024). Likewise, Luzano (2023) emphasized that video clip-based instruction serves as a means to 

evaluate learner academic performance and is highly effective for multi-modal learning, as it integrates dynamic 

and static visuals, written materials, sound, and audio, enabling learners to engage fully and retain information 

more effectively. 

According to Ode and Alfredo (2023), when YouTube used as a source for video-based instruction, provides 

learners with an enhanced opportunity to engage with educational content through both audio and visual 

channels. This dual-mode presentation allows students to interpret and understand concepts more effectively, 

making the delivery of information clearer and more accessible. Additionally, using YouTube videos in 

instruction enables learners to control the pace of their learning, pause or replay sections for better 

comprehension, and revisit complex topics as needed. This flexibility supports diverse learning styles, reinforces 

retention, and encourages active engagement, ultimately contributing to a deeper understanding of the subject 

matter and improved academic outcomes. 

As explained by Cognitive Load Theory, the human brain possesses a limited working memory capacity when 

processing new information. Instructional approaches that exceed this capacity may obstruct effective learning 

(Sweller, van Merriënboer, & Paas, 2019). Properly designed educational videos can reduce extraneous cognitive 

load by delivering complex content in an organized, multi-modal manner, integrating auditory narration with 

visual elements. This enables learners to process information at their own pace, with opportunities to pause, 

rewind, and revisit material when necessary, thereby maximizing cognitive resources for deeper comprehension. 

Additionally, Daniyati (2023), who argues that audio-visual media encourages students to become more active 
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participants in the learning process, as it allows them to observe real-life examples and direct demonstrations of 

the concepts being taught. 

Moreover, Mayer’s Cognitive Theory of Multimedia Learning, which suggests that students learn more 

effectively when instructional materials combine visual and auditory elements rather than relying solely on text 

or verbal explanations (Mayer, 2021). Video clips integrated images, animations, and narration that helped 

reduce cognitive load and enhanced understanding of abstract scientific concepts. This theory supported the idea 

that presenting Science lessons through multimedia enabled learners to actively process information, leading to 

better comprehension and retention. 

Furthermore, Constructivist Learning Theory emphasized that learners actively constructed knowledge through 

experiences and interaction with learning materials (Piaget, 1972; Vygotsky, 1978). Accordingly, constructivism 

served as the foundation of video-based instruction (Tani et al., 2022). Video clip-based instruction provided 

meaningful learning experiences by presenting real-world scientific phenomena, and simulations, enabling 

students to connect prior knowledge with new concepts. 

In addition, Dual Coding Theory remains relevant in contemporary instruction because recent studies continue 

to show that combining verbal and visual information can support learners’ comprehension, retention, and 

academic performance. In science education, Mir, Fatima, and Fatima (2023) emphasized that dual coding 

strategies help improve students’ retention of scientific concepts by presenting information through both visual 

and verbal representations. Similarly, Türel (2023) found that learners positively perceived the use of dual-coded 

materials, such as listening texts supported by keywords and contextual visuals, because these helped improve 

understanding and learning in digital environments. In a recent quasi-experimental study, Wooten and Cuevas 

(2024) also reported that dual-coding-based instructional strategies significantly benefited students’ vocabulary 

learning and academic achievement. These findings support the use of video clip-based instruction in Science, 

as videos present spoken explanations, images, animations, and demonstrations that help learners process 

information through both verbal and visual channels. 

Louaifi (2020) explained that engaging with videos involves several essential components, as presenters apply 

critical thinking skills such as inference and interpretation to effectively influence their audience. Videos can 

assist learners in enhancing their academic performance and may also support the development of stronger social 

and psychological abilities (Hsu et al., 2022). Kiat et al. (2020) examined the creation of interactive multimedia 

applications grounded in scientific approaches that support learners in improving their academic outcomes in 

primary education. Their findings indicated that the implementation of an interactive multimedia-based scientific 

approach has strong potential to enhance students’ academic achievement. 

Quality of Video Clip-based Instruction 

Relevant study pointed the scoring criteria used to assess the reliability and quality of YouTube videos in the 

medical field, particularly those focusing on “ovarian cyst” content, were based on evaluating accuracy, clarity, 

and depth through the Discerning Consumers of Health Information (DISCERN) tool and the Global Quality 

Scale (GQS) evaluation models. This approach can be applied to video clip-based instruction to ensure that 

educational videos are reliable, well-organized, and comprehensive. By adopting such criteria, the quality of 

instructional videos can be enhanced, making them more effective in delivering content, supporting learners’ 

understanding, and improving overall academic performance (Andan & Aydin, 2022). 

As emphasized by Arakawa and Yakura (2021), audio is a crucial component in determining the overall quality 

of educational videos. Even when visuals are clear and appealing, poor audio quality can reduce students’ interest 

and engagement. A key aspect of audio is speech, which involves three important elements: pitch, volume, and 

speed. 

The pitch should be clear and audible to ensure that every utterance is easily understood. Likewise, maintaining 

an appropriate volume level is essential for clarity and listener comfort. The rate of speech should be well-paced, 

neither too slow nor too fast, to avoid confusion and allow students to follow the discussion effectively. 

Consistent pacing alsosupports note-taking and comprehension. Additionally, videos can be edited or reproduced 
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to enhance delivery, such as emphasizing key points through volume adjustments or modifying speed for clearer 

explanations. However, as noted by Hidayat (2021), some videos still suffer from poor content quality, which 

may lead to unclear explanations and ineffective visual presentation, ultimately affecting learners’ 

understanding. 

The relevant study highlights that the evaluation findings indicating the learning video demonstrates a high level 

of quality, particularly in terms of creativity, which received the highest rating among all criteria. This suggests 

that the inclusion of visually appealing elements, engaging presentation styles, and effective multimedia 

integration successfully captured learners’ attention and enhanced their overall viewing experience. Consistent 

with previous research (Haerawan et al., 2024), creative video design plays a significant role in increasing 

student engagement and improving academic performance. In essence, the more creatively designed the video 

is, the more it supports learners in maintaining focus and grasping the lesson content. 

Furthermore, the video also achieved high ratings in language clarity and the use of captions, reflecting its 

accessibility and effectiveness as a learning tool. The presence of captions helped learners better follow and 

understand the material, particularly those who may find it challenging to rely solely on spoken explanations. 

This supports the findings of Hsieh (2023), which highlight that captions greatly enhance comprehension, 

especially among younger audiences. Overall, the use of clear language combined with well-integrated captions 

contributes significantly to the video’s instructional quality and its ability to facilitate better understanding. 

Integration of Video Clip-Based Instruction 

Within this technology-driven setting, the integration of digital tools into the teaching-learning process offers 

educators valuable opportunities to enhance students’ academic performance (Prestoza, 2024; Zakaria et al., 

2022). Central to this is the creation of multimedia instructional resources, such as educational video lessons, 

which function as tools for learners to attain mastery of scientific concepts and skills. As technology increasingly 

shapes the education system, teachers need to innovate and design materials like video lessons to effectively 

respond to these evolving demands. 

In recent years, video-based instruction has demonstrated considerable advantages for both educators and 

learners. Video lessons can be recorded, edited, and reused multiple times, providing teachers with the flexibility 

to optimize their classroom time for direct interaction and hands-on activities, thereby enhancing students’ 

engagement and participation (Caratiquit & Pablo, 2021). Moreover, these instructional videos offer 

opportunities for students to review and revisit complex concepts at their own pace, supporting individualized 

learning and reinforcing understanding. This approach not only helps in addressing diverse learning needs but 

also allows teachers to integrate multimedia resources creatively, making lessons more interactive and appealing 

while fostering critical thinking and practical application of knowledge. 

Several studies have demonstrated that video lessons serve as effective instructional tools. Bullo (2021) 

highlighted the significance of incorporating video lessons in the new normal, especially in science, as they have 

been found to be highly effective. Similarly, Prestoza & Banatao (2024) noted that video lessons assist in clearly 

explaining concepts, capturing students’ attention, and supporting the learning process.  Furthermore, video 

lessons have been proven to stimulate learners’ interest, increase their motivation and support comprehension of 

key science ideas (Barut & Dursun, 2022). In addition, Tugirinshuti et al., (2022) and Amarulloh and Dzakiria, 

(2021) proposed that a Video-Based Multimedia instructional approach can serve as an effective long-term 

strategy in addressing Covid-19 and future disruptions while minimizing students’ learning challenges. 

Use Short and Objective-Aligned Video Clips  

The use of short-form video in educational contexts has grown considerably in recent years, especially in the 

areas of science communication and undergraduate instruction. Ranging from brief micro-lectures to dynamic 

scientific demonstrations, these short videos commonly shared on platforms like YouTube Shorts and TikTok 

have become flexible tools that can support teaching, improve learning outcomes, and increase student 

engagement across various scientific fields (Zeng et al., 2022). 
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 According to Geyser (2022), short-form video has become one of the most widely used forms of social 

networking among today’s youth, particularly for individuals between the ages of fifteen and nineteen, such as 

high school students. This type of content typically refers to videos that are three minutes long or less and is 

commonly featured on platforms like YouTube Shorts, TikTok, Instagram, and Facebook Reels. Its growing 

popularity can be attributed to its ability to capture and sustain viewers’ attention quickly, offering engaging and 

easily digestible content within a limited time frame. Among these platforms, YouTube plays a particularly 

significant role, not only as a social networking site but also as an educational tool through its video clip–based 

instruction. With features like YouTube Shorts and traditional short videos, educators and content creators can 

present concise lessons, demonstrations, and explanations that align well with students’ shorter attention spans.  

Furthermore, shorter video durations emphasize the need to align content length with learners’ attention spans 

to improve learning outcomes. Instead of lengthy instructional materials, concise videos help sustain focus and 

reduce cognitive overload, making learning more effective. Research in educational psychology further supports 

this by indicating that videos lasting around three to six minutes are optimal for maintaining attention and 

enhancing retention. This duration allows learners to process information in manageable segments, improving 

comprehension and recall. In video-based instructional settings, such as those utilizing YouTube, these brief 

clips can be organized into focused lessons, enabling students to engage more actively, revisit content when 

needed, and build understanding progressively (Wali, 2025). 

Integrate Guided Viewing Questions 

According to Noetel et al. (2021), integrating video content with interactive components such as guided 

discussions, collaborative tasks, and hands-on activities that can significantly improve students’ engagement and 

learning outcomes. Rather than passively watching videos, learners become more actively involved when they 

are given opportunities to reflect, apply concepts, and interact with peers or instructors. This combination not 

only sustains attention but also promotes deeper understanding by encouraging critical thinking and real-world 

application of knowledge. As a result, video-based instruction becomes more effective when paired with 

interactive strategies that foster participation, reinforce concepts, and support meaningful learning experiences. 

Apply Pause-and-Discuss Technique 

Lin et al. (2022) found that learners achieve better understanding when they are guided on how and when to use 

video controls, such as pausing, especially when engaging with complex material. In this context, the Pause-

and-Discuss technique can be effectively facilitated by the teacher, who takes an active role in playing the video 

and intentionally pausing at key moments to prompt questions, reflection, or discussion among learners. By 

structuring these pauses and directing students’ attention to specific ideas or concepts, the teacher helps 

maximize the benefits of video-based instruction while fostering metacognitive awareness. This guided approach 

not only keeps students engaged but also supports deeper comprehension and more meaningful learning 

experiences. 

Incorporate Formative Assessments 

According to Agtarap et al. (2024), assessment strategies should be flexible to address the diverse needs and 

circumstances of learners. They emphasize that maintaining student engagement can be enhanced by 

incorporating varied tasks, such as group activities. This approach supports the use of videos as instructional 

tools by allowing students to demonstrate understanding through multiple formats, fostering active participation 

and deeper learning. 

Provide Teacher Training on Multimedia Integration 

Teacher readiness and competence continue to pose major challenges, as many educators struggle to implement 

multimedia tools especially video clip-based instruction effectively due to limited experience, insufficient 

training, and a lack of institutional support (Meštri´c et al., 2024; Chang & Kabilan, 2024; Ngongpah & Yetunde, 

2025). This underscores the importance of enhancing teachers’ preparedness through specialized training 
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programs and ongoing support, enabling them to confidently and successfully incorporate video clip-based 

strategies into their teaching practices. 

De Vera et al. (2021) highlight the urgent need for teacher education institutions to take an active role in 

preparing educators with the knowledge and competencies required to effectively integrate technology into their 

lesson planning. The study stresses that such integration is crucial in addressing the changing demands of 

contemporary education. In addition, the government plays a significant role in supporting teachers by providing 

the necessary resources to enhance instructional delivery. This support may include the establishment of ICT-

equipped classrooms, the provision of technical assistance, access to laptops or other digital devices, and stable 

internet connectivity. These efforts collectively enable educators to implement technology-driven teaching 

strategies more effectively. 

Ensure Technical Preparedness 

The studies highlight that inadequate infrastructure and limited technical support remain significant obstacles to 

implementing video-based instruction effectively. Many educational institutions face challenges such as a 

shortage of essential audio-visual equipment, unreliable or slow internet connectivity, and insufficient access to 

trained technical personnel (Meštri´c et al., 2024; Bello et al., 2025). These limitations can hinder both teachers’ 

ability to deliver multimedia lessons and students’ capacity to engage fully with video content. Addressing these 

barriers requires investment in technological resources, improved internet infrastructure, and the provision of 

dedicated technical support staff to ensure that video clip-based instruction can be seamlessly integrated into the 

learning environment. 

Significant Difference in the Performance After Exposure to Video-based Instruction 

A relevant study by Zarco et al. (2026) found that many students initially performed at only a “satisfactory” level 

prior to the intervention. However, after the use of the instructional video, the majority achieved an “outstanding” 

level, suggesting that the video enhanced their ability to comprehend and retain the material. The improvement 

in physical performance was even more pronounced. At the outset, several learners demonstrated only 

“satisfactory” performance. Following practice supported by the video, all learners reached the “outstanding” 

level, indicating that they were able to accurately perform the targeted physical skills. Overall, these findings 

highlight the strong effectiveness of the instructional video in enhancing both cognitive understanding and skill 

acquisition. This aligns with the principles of multimedia learning theory, which posit that the integration of 

visual and auditory elements reduces cognitive load and enables learners to process and understand information 

more efficiently (Yu et al., 2024; Agbarakwe & Ossai-Chidi, 2025; van Nooijen et al., 2024). 

Building on the earlier findings, the results further emphasize the value of video-based learning materials. 

Consistent with the previous studies, instructional videos can significantly enhance student engagement and 

deepen understanding, even when dealing with complex topics. However, existing research also highlights that 

the effectiveness of videos is maximized when they are paired with opportunities for critical thinking and 

collaboration. In this context, instructional videos should not replace interactive discussions or group activities; 

rather, they should serve as complementary tools that enrich the learning process and promote deeper, more 

meaningful educational experiences (Gómez-Ortega et al., 2022; Onasanya et al., 2022; Millatina et al., 2022; 

Maulid & Sakti, 2022; Azizah et al., 2022; Hofifah & Sumiati, 2023). 

Effectiveness of Video Clip-based Instruction 

Another study revealed that the integration of video clip-based instruction is becoming more prevalent in high 

schools specifically in Thailand as digital technologies continue to advance. According to the standards set by 

the Organization for Economic Co-operation and Development (OECD), the assessment results indicated that 

Thai students achieved higher science scores when they were taught using video-based materials. According to 

Halder and Saha (2023), it is crucial to give serious consideration to enhancing the skills and capabilities of 

teachers and students in high schools in Thailand (Chang et al., 2020). Additionally, in a recent study, Noetel et 

al. (2021) conducted an extensive investigation to assess the effectiveness of instructional videos in higher 
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education. They showed that instructional videos have the potential to enhance students’ learning and offer 

significant educational advantages.  

In today’s constantly evolving world, videos offer a more engaging sensory experience compared to printed 

materials alone. Learners can both see and hear the concepts being presented, allowing their brains to process 

information similarly to real-life interactions. Educational videos have become a vital and effective method for 

delivering content in traditional, blended, and online classrooms. When teachers consider factors such as 

managing cognitive load, maximizing student engagement, and encouraging active learning through videos, the 

instructional effectiveness of videos increases. This study will contribute to the literature review and provide 

essential insights for each principle within the theoretical framework, offering practical strategies for teachers to 

utilize videos as instructional tools to enhance students’ skills (Prestiadi, 2020). Likewise, prior research has 

demonstrated that technology can enhance learning outcomes, and studies indicate that video-based instruction, 

specifically, can be highly effective in teaching science (Velunta, 2021). 

Accordingly, a study conducted by Sun and Zhang (2020) revealed that high school students perceived video-

based instruction as highly beneficial because it allowed them to learn at their own pace, providing the flexibility 

to review and revisit challenging topics as needed. Students also reported that this approach offered more 

opportunities for active engagement compared to traditional classroom methods, encouraging participation, 

critical thinking, and collaboration. Moreover, learners noted that video-based lessons helped them better retain 

information and understand complex concepts by combining visual and auditory elements. The study further 

highlighted that this mode of instruction could accommodate diverse learning styles, support self-directed 

learning, and foster greater motivation and confidence among students, ultimately contributing to improved 

academic performance and a deeper grasp of subject matter. 

Video-based and PowerPoint Instruction 

In addition to video-based, PowerPoint instruction is another powerful multimedia tool that supports learning. 

PowerPoint instruction helps with simplifying complex information into manageable chunks by integrating 

structured text with images, graphs, and animations. This makes the information easier for learners to follow and 

comprehend (Glover, 2023). When used effectively, PowerPoint can also improve cognitive engagement by 

enabling teachers to incorporate interactive components like discussions, quizzes, and embedded videos. When 

prepared with specific learning objectives, PowerPoint can help with both theoretical and practical content 

mastery and retention (Ruado & Cortez, 2024). 

Academic Performance  

Academic performance pertains to the results of education, reflecting how effectively a student, teacher, or 

institution attains their learning objectives. Performance in Science is commonly evaluated through students’ 

grades, examination scores, and competence in scientific inquiry (Mayer, 2020). It describes how learners 

approach their studies and manage or complete various tasks assigned by their instructors. It involves a process 

in which a student’s achievement in school is assessed to compare their standing with peers in similar domains 

(Khan, 2023). Furthermore, Doblada and Caballes (2021) emphasized that academic performance is closely 

linked to the teaching strategies employed in improving learners’ understanding.According to Ogegbo & 

Ramnarain (2022), performance refers to the level of achievement a student attains on a test when evaluated 

relative to other students. It is typically categorized along a continuum ranging from poor to average to good, 

based on assessment results used for evaluation or placement. Students’ academic performance can be enhanced 

through the use of effective teaching strategies. Teaching strategy represents a structured approach aimed at 

improving the quality of students’ learning experiences. 

Academic performance in Science among Grade 10 learners has remained a significant concern in educational 

research, with studies highlighting the influence of individual, school-related, and external factors. For example, 

research by Casiño et al. (2020) in the Philippines revealed that students who maintained effective study habits 

and held positive attitudes toward Science tended to earn higher grades. Likewise, the study by Lopez and 
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Ramirez (2021) underscored the role of teacher competence and the quality of the classroom environment in 

promoting improved academic outcomes among Filipino high school students. 

Science Education 

According to Bello et al. (2023), science education plays a crucial role in equipping learners with the capacity 

to acquire knowledge through hands-on experimentation and active exploration. By emphasizing inquiry-based 

learning approaches, students are encouraged to ask questions, investigate phenomena, and construct their own 

understanding of scientific concepts rather than passively receiving information. This process not only deepens 

their comprehension but also fosters critical thinking, problem-solving skills, and scientific curiosity. Moreover, 

the study highlights the importance of well-prepared science teachers who possess the ability to effectively 

access and utilize a wide range of instructional resources. Such educators are better equipped to design 

meaningful and engaging learning experiences that mirror real-world scientific practices. As a result, they can 

create authentic classroom environments where students are actively involved in the learning process, making 

lessons more relevant and impactful. This combination of inquiry-driven instruction and resourceful teaching 

ultimately enhances the overall quality of students’ learning journeys and promotes a more profound 

appreciation for science. 

Saro et al. (2023) highlight the innovative strategies and instructional practices used by science teachers to 

motivate and guide learners in developing critical thinking skills. Their study emphasizes how educators 

integrate science concepts into engaging, realistic, and authentic activities, enabling students to actively 

participate and form meaningful connections with the lessons, thereby improving their understanding. Similarly, 

the Philippines, like many other countries, continues to face the challenge of reforming science education to 

meet the changing demands of its learners and society. Although national policies and curricular frameworks 

provide direction, it is the teachers who bring these guidelines into practice through their dedication and 

expertise. 

Science teachers in the Philippines have demonstrated strong adaptability in modifying their instructional 

strategies to better engage students. To address the diverse learning needs present in the classroom, many 

educators have adopted innovative approaches. One notable example is the use of inquiry-based learning, where 

students are encouraged to investigate scientific concepts through their own exploration and questioning. This 

method not only nurtures curiosity but also empowers learners to take an active role in their educational journey. 

In addition, problem-based learning has become increasingly popular, as teachers present students with real-

world situations that require the application of scientific knowledge and problem-solving skills. These learner-

centered approaches support the goals of the curriculum by promoting critical thinking and fostering active 

participation among students (Saro, Tiempo, & Ytac, 2022). Moreover, the influence of science teachers in 

improving the quality of science education has become more apparent with the integration of technology in the 

classroom. Baring and Berame (2022) emphasize the impact of technological tools on students’ academic 

performance in science. Their study focuses on the use of an interactive module designed to enrich the learning 

experience by incorporating technology into instruction. This technology-driven approach allows students to 

deepen their understanding of scientific concepts while actively engaging with digital tools. The findings suggest 

that teachers can adopt similar interactive strategies to effectively integrate technology into their teaching 

practices. By doing so, students are provided with opportunities to engage more actively in their learning, 

ultimately leading to a more dynamic, meaningful, and effective educational experience in science. 

Performance in Science 

The 2018 National Achievement Test (NAT) revealed a mean performance score of 44.59% in Science for 

secondary students, falling short of the government’s target of 75% (Nidar & Lumanlan, 2021). In particular, 

the 2018 NAT results for Region 02, as reported in the 2019 Unnumbered Regional Memorandum of DepEd 

Region 02, indicated a 36.91% mean performance score in Science among Grade 10 students. The data further 

showed that no student achieved a “highly proficient” level, and only 0.41% were classified as “proficient,” 

meaning nearly all examinees did not reach the expected proficiency level. Education Secretary Briones noted 

that these results reflect a broader trend of low performance among Filipino learners in the NAT. Research by 
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Munje and Jita (2020) suggests that this low achievement may be linked to limited student engagement and the 

inadequate integration of Information and Communication Technology (ICT) in the teaching and learning 

process. 

Similarly, Nguyen et al. (2020) investigated student performance on National Achievement Tests across Asia 

and found that results in Science, Mathematics, and English were generally below average. These findings 

highlight ongoing challenges in academic attainment and point to the need for targeted improvements in 

educational practices. The study underscores the importance of effective managerial planning and program 

redesign in enhancing student outcomes, while also emphasizing the crucial role of strong leadership and 

institutional support in driving meaningful and sustainable educational improvements (Casildo, 2022). 

The implementation of the K-12 curriculum in the Philippines has brought about a greater demand for 

instructional materials, particularly in public schools where resources are often limited. This shift has 

underscored the need to address the diverse learning needs of students, including varying learning styles, 

abilities, and engagement levels. To effectively support teaching and ensure that lessons are delivered efficiently 

within the constraints of classroom time, teachers are encouraged to design and develop their own instructional 

materials. According to DepEd Order No. 035, s. 2016, these teacher-created resources not only help 

accommodate the curriculum’s requirements but also provide tailored learning experiences that can enhance 

student understanding, engagement, and overall academic performance. By creating context-specific materials, 

educators can better respond to the gaps revealed by assessments like the NAT and promote more effective 

learning outcomes. 

Benefits and Advantages of Video-based Instruction  

Video-supported instruction can make processes and phenomena visible, combine verbal and visual information, 

permit replay of difficult segments, and demonstrate procedures more efficiently than text alone (Olsson, 2020; 

Santos & Castro, 2021; Sukarini et al., 2021). These advantages are most educationally meaningful when videos 

are aligned with objectives and embedded in teacher-guided activities rather than used for passive viewing. 

Previous research indicates that video-based learning can significantly enhance students’ understanding, enrich 

the instructional content, and boost overall engagement in the learning process (Wong, 2020). It offers learners 

the flexibility to study at their own pace, enabling more efficient and personalized learning experiences (Dham, 

2021). Moreover, incorporating video materials in the classroom supports both teaching and learning by helping 

students build foundational knowledge that is crucial for their future careers (Trail & Caukin, 2022; Wong, 

2022). Video-based learning also encourages active participation, fostering greater interaction, motivation, and 

deeper engagement with the educational content (Galatsopoulou et al., 2022). 

Similarly, Wibawa and Payadnya (2021) emphasized that video presentations enhance the learning experience 

by making it more engaging, enjoyable, and meaningful for students. Through the integration of visual and 

auditory elements, videos help capture learners’ attention and support better understanding of the material. One 

of the key advantages of video-based learning is its accessibility and flexibility. Students can access instructional 

content anytime and anywhere, revisit complex topics by replaying unclear explanations, and learn at a pace that 

suits their individual needs. This promotes greater autonomy and allows learners to take a more active role in 

their own learning process. 

Moreover, video presentations can also function as an effective alternative tool for assessing students’ skills. 

When paired with timely and constructive feedback, this approach enables learners to recognize their strengths 

and areas for improvement, ultimately helping them perform better in future tasks (Indriani, 2020).  

The integration of video clip–based instruction in class discussions has been emphasized as one of the most 

effective ways to engage learners and involve them actively in the teaching-learning process. Unlike traditional 

lecture-based methods, where students may lose focus or become bored, incorporating video clips into lessons 

allows students to observe movements, behaviors, processes, and demonstrations related to the topic being 

taught. 
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Furthermore, video clip-based instruction promotes student engagement and participation by allowing learners 

to interact with and reflect on the content. It enhances retention, interest, concentration, knowledge development, 

and critical thinking skills. Research indicates that the majority of students enjoy watching video clips during 

class discussions, particularly short videos. However, teachers should carefully select videos that are relevant, 

accurate, legally accessed, and ethically used to maximize learning outcomes. 

Conceptual Framework 

This study was anchored on the Input-Process-Output (IPO) model, which provided a structured framework for 

determining the effectiveness of video clip–based instruction on the performance level of Grade 10 Junior High 

School students in Science. The input of the study consisted of video clip–based instructional materials with 

audio-visual presentations, along with learner-related factors such as baseline knowledge, which was measured 

through pre-test scores prior to the implementation of the video-based instruction. These inputs served as the 

foundation for how students engaged with the instructional content. 

The process involved the integration of video clip–based instruction in the classroom through the use of short, 

objective-aligned video clips, guided viewing questions, the Pause-and-Discuss technique, and formative 

assessments. Guided by the Cognitive Theory of Multimedia Learning and Constructivist Learning Theory, this 

process enabled students to actively engage with science concepts and construct meaningful understanding. The 

output of the study was the propose strategies to improve video clip-based instruction. The IPO model illustrated 

how carefully designed instructional inputs, implemented through structured and interactive teaching processes, 

contributed to improved student performance outcomes. 

Figure 1 Conceptual Framework 

 

 

Statement of the Problem  

This study determined the effectiveness of video clip-based instruction on the performance level of Grade 10 

students in Science at Palimbang National High School.  

Specifically, it answered the following questions: 
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1. What video clip-based instruction may be integrated in science education in terms of: 

1.1 source; 

1.2 nature; and 

1.3 quality? 

2. What is the pre-test performance of the experimental and control groups? 

3. What is the post-test performance of the experimental and control groups?  

4. Is there a significant difference between the pre-test and post-test performance of experimental and control 

groups? 

5. Based on the findings, what strategies can be proposed to improve video clip-based instruction? 

Hypothesis 

HO: There is no significant difference between the pre-test and post-test performance of experimental and control 

groups. 

Scope and Delimitation 

This study examined video clip-based instruction among 80 Grade 10 students from two intact classes at one 

public high school in Palimbang, Sultan Kudarat, during School Year 2025-2026. One selected class received 

video-supported lessons and the other received lecture-based lessons on three fourth-quarter Science topics: 

Boyle’s Law, Charles’ Law, and Carbohydrates. The intervention lasted two weeks, and the clips, obtained from 

cited YouTube sources with appropriate permission or licensing, generally lasted two to three minutes. 

Outcomes were limited to scores on the researcher-developed 50-item test. Because only one intact class 

represented each condition, the findings may reflect class-level influences and should not be generalized beyond 

the participating Grade 10 students, school context, intervention period, and selected Science topics. The same 

test was administered before and after instruction; therefore, familiarity with the items may have contributed to 

post-test gains. Other instructional approaches and materials were outside the scope of the study. 

Significance of the Study 

Generally, the result of this study will be significant to the following: 

DepEd officials. It provides evidence on the effectiveness of video clip-based instruction in enhancing learners’ 

academic performance in science. It can guide teacher training and professional development, and support 

resource allocation for digital learning materials.  

School Division Superintendents. It provides insights into the effectiveness of video clip-based instruction in 

improving learners’ academic performance and guide division-level decisions on curriculum implementation, 

teacher training programs, and the integration of technology in classrooms. It can also help superintendents 

identify best practices that can be replicated across schools within the division, ensuring consistent quality of 

instruction and enhancing overall student learning outcomes. 

School principals. It helps them to support teachers in integrating video clip-based instruction, monitor teaching 

practices, and foster a technology-rich learning environment which is significant in improving student 

engagement, enhance lesson delivery, and ultimately contribute to better academic performance across the 

school. 
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Curriculum Planners. It provides them empirical evidence on the effectiveness of video clip-based instruction in 

improving the performance level of junior high school students in Science. The results can serve as a basis for 

integrating video-based instructional materials into the Science curriculum. 

Science Department Heads. It provides them to use the findings of the study just to guide and support the teachers 

in integrating video clip-based instruction, plan collaborative activities, and monitor instructional practices in 

the department. This can lead to improved lesson quality, enhanced student understanding of abstract concepts, 

and overall better academic performance in science subjects. 

Science Teachers. It will be a great help for them to recognize the effectiveness of video clip-based instruction 

in teaching science on the academic performance of the students. It will also serve as guide to improve lesson 

delivery, enhance student understanding of complex topics, and design activities that support active learning.  

Students. This research helps them address their gap in learning science preferably Gas laws and Biomolecules 

lessons by providing them the integration of video clip-based instruction to increase participation in the teaching 

learning process and improve overall academic performance. 

Stakeholders/Parents. It provides insights into instructional strategies that can enhance their children’s learning 

experience in science. Understanding the use and effectiveness of video clip-based instruction can help parents 

support their children’s learning at home, encourage active engagement with lessons, and monitor academic 

progress. 

Researcher. It provides an opportunity to gain practical experience in designing, implementing, and evaluating 

instructional strategies. It also contributes to the researcher’s professional growth and development in 

educational research and pedagogy.   

Future Researchers. This study provides a foundation for future research on the use of multimedia resources in 

education. It can guide further studies on video-based learning, instructional strategies, and technology 

integration in classrooms, helping to expand knowledge on effective teaching methods and their impact on 

student learning outcomes.  

METHODOLOGY 

This chapter presents the methods which encompasses the research design, selection of respondents, research 

instruments, data gathering procedure, data analysis, and the ethical considerations. 

Research Design 

The study used a quasi-experimental pre-test-post-test control-group design with two intact Grade 10 classes. 

The class, rather than the individual learner, was the unit of selection and assignment. From the school’s five 

Grade 10 sections, two intact sections were selected by lottery. A second lottery assigned one selected section 

to the experimental condition and the other to the control condition. Both groups completed a pre-test on Boyle’s 

Law, Charles’ Law, and Carbohydrates. The experimental class received video clip-based instruction, whereas 

the control class received lecture-based instruction. Both classes were taught by the same teacher using aligned 

lesson objectives and completed the same post-test after the two-week intervention. Because only one class 

represented each condition, class-level characteristics cannot be separated completely from the instructional 

condition. Accordingly, random assignment of the two classes reduced selection bias at the section level but did 

not provide the internal validity of an individually randomized trial. 

The design permits comparison of change across the two participating classes, but findings are interpreted as 

evidence of association rather than definitive causation. 

Selection of Respondents 
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The participants were 80 Grade 10 students enrolled during School Year 2025-2026. The school had five Grade 

10 sections of approximately 40 learners each. All five section names were written on identical slips, mixed in 

a container, and two section names were drawn without replacement. Thus, intact sections, not individual 

students, were the sampling units. All enrolled students in the two selected sections were included, yielding 40 

participants per class. 

The two selected section names were then returned to identical slips and drawn again to assign the instructional 

conditions. The first section drawn was assigned to the experimental condition and the remaining section to the 

control condition. This procedure constituted random assignment at the section level only. It did not randomly 

distribute individual learners across groups. 

The use of two intact classes was practical and helped reduce subjective assignment; however, with only one 

class per condition, unmeasured class-level differences may remain. This limitation was considered when 

interpreting the results and restricting the scope of the conclusions. 

Research Instruments 

The researcher developed a questionnaire to determine what video clip-based instruction may be integrated in 

Science education in terms of source, nature, and quality. The instrument assessed video clips in terms of their 

source, nature, and quality, focusing on credibility, instructional characteristics, and technical effectiveness. 

Also, the researcher used video clip analysis tool that served as a self-evaluation procedure for selecting 

appropriate instructional video clips. The video clips were adopted from credible educational YouTube channels 

and were not produced by the researcher. The tool was used to assess each video clip is based on criteria such 

as acceptability, relevance, and appropriateness. Only video clips that met the established criteria were selected 

for use in the video clip-based instruction, ensuring that the adopted materials were suitable and aligned with 

objectives of the Science curriculum.  

A content validation tool was used to establish the validity of the adopted video clips on the topics Boyle’s Law, 

Charles’ Law, and Carbohydrates. This tool was subjected to validation by Science experts. It was designed to 

evaluate the instructional suitability of each video clip in terms of acceptability, relevance, and appropriateness. 

The validators assessed each video clip using a structured checklist and rating scale focusing on the source, 

nature, and quality of the content. The results of the validation were summarized in a table for each topic, and 

only video clips that met the acceptable validation criteria were utilized in the video clip-based instruction. 

Responses were measured using a four-point Likert-type rating scale: for the source of video clips, 4 (Highly 

acceptable), 3 (Acceptable), 2 (Slightly Acceptable), and 1 (Not Acceptable); for the nature of video clips, 4 

(Highly Relevant), 3 (Relevant), 2 (Slightly Relevant), and 1 (Not Relevant); and for the quality of video clips, 

4 (Highly Appropriate), 3 (Appropriate), 2 (Slightly Appropriate), and 1 (Not Appropriate). 

A 50-item multiple choice test was developed based on a test blueprint aligned with the learning competencies 

and objectives of the study. Each item consisted of one correct answer and three distractors. To ensure the 

reliability and validity of the instrument, the test questionnaire made by the teacher underwent expert validation. 

Responses were measured using a four-point Likert-type rating scale: 4 (Highly Acceptable), 3 (Acceptable), 2 

(Slightly Acceptable), and 1 (Not Acceptable).  

The performance of Grade 10 students in Science was measured using a pre-test and post-test composed of 50 

items validated by experts. Both tests were constructed based on the lesson plan to ensure that the test items 

reflected the lesson objectives and curriculum competencies. To guarantee comprehensive coverage of the 

content, a Table of Specifications (TOS) was developed, mapping each test item to the topics and cognitive 

levels such as knowledge, comprehension, and application. The pre-test was administered before the integration 

of video clip-based instruction, while the post-test was given after the instructional intervention to determine the 

effectiveness of the video clips in improving learning. The use of the pre-test-post-test design, aligned with the 

Table of Specifications (TOS) and lesson plan, allowed for a systematic evaluation of the effectiveness of video 

clip-based instruction on students’ performance level. Furthermore, the development of the research instrument 

was guided by the DepEd’s prescribed 7Es (Elicit, Engage, Explore, Explain, Elaborate, Evaluate, and Extend) 
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Lesson Plans in Science and a Table of Specifications (TOS). These materials ensured alignment between the 

learning objectives, video clip-based instruction, and the test items. The video clips were integrated particularly 

during the Explain phase of the lesson plan, to support conceptual understanding of the lessons.  Both the 7Es 

lesson plans and the Table of Specifications (TOS) were subjected to expert validation to establish content 

validity prior to the administration of the research instrument and responses were measured using a four-point 

Likert-type rating scale: 4 (Highly Acceptable), 3 (Acceptable), 2 (Slightly Acceptable), and 1 (Not Acceptable). 

Moreover, both the adopted video clips and the 50-item multiple choice test made by the teacher were validated 

by Science experts. The video clips were assessed for multimedia elements and accuracy, while the test was 

evaluated for content, cognitive alignment, and coverage, ensuring that both instructional materials and 

assessment items were appropriate, curriculum-aligned, and effective in measuring students’ learning 

performance.  

Data Gathering Procedure 

The researcher began the process of gathering data with the selection of video clips, where the researcher 

identified educational videos on Boyle’s Law, Charles’ Law, and Carbohydrates from credible YouTube 

channels. The researcher also asked permission from the content owners of the selected YouTube videos that 

were used as instructional resources. A formal request letter was sent to the respective video creators to secure 

consent for educational use and adaptation of their content, in accordance with ethical research standards and 

copyright guidelines. The source links for the video clips were Boyle’s Law (https://youtu.be/YQmv272-

4yU?si=gsHEn14M-DBB3n5T), Charles’ Law (https://youtu.be/twCcSsHmMgI?si=JzkCVNG8V2adDkP-), 

and Carbohydrates (https://youtu.be/IJUwdIups9o?si=KVOvx67FzrnpAwOB). All video clips were animated. 

After the selection of video clips from credible YouTube channels, only those video clips with granted 

permission were used in the intervention and underwent a process of validation using a video clip analysis tool. 

Science experts evaluated this tool based on acceptability for the source of video clips, relevance for nature of 

video clips, and appropriateness for quality of video clips. Only video clips that met the acceptable criteria were 

used in the instructional intervention.  

In addition to the validation of the video clips, other research instruments, such as test questionnaire, Table of 

Specifications (TOS), and lesson plans, also underwent expert validation. The instruments were evaluated by 

experts in the field, such as master teachers and curriculum specialists, to ensure their clarity, relevance, 

alignment with learning objectives, and appropriateness for the intended learners. Feedback and 

recommendations from the validators were carefully considered and incorporated to revise and improve the 

instruments before they were administered to the respondents. This phase, including selection and validation of 

video clips, was conducted over a period of three weeks. 

After the validation of the research instruments, researcher sought the approval of the Dean of the Graduate 

school of Notre Dame of Dadiangas University, General Santos City, to conduct the study. This was followed 

by sending a letter of permission addressed to the Schools Division Superintendent of Sultan Kudarat Division 

to request authorization to implement and conduct the study. Subsequently, a separate letter of permission was 

submitted to the School Head of Palimbang National High School to secure consent for the actual conduct of the 

research within the institution. This process was completed over the course of one week. 

Prior to the conduct of the study, an orientation was conducted for the teacher who handled the experimental 

group (students were taught with the integration of video-clip based instruction) and control group (students 

were taught without the integration of video-clip based instruction). This orientation led to the familiarization of 

the lesson plans, instructional materials, and procedures to ensure proper understanding and consistent 

implementation of the intervention by the teacher. It also provided guidance on the administration of the test 

questionnaire and the effective use of the video clips during instruction. The orientation was conducted over a 

period of two days. 

Following the validation, approval, and orientation process, a pre-test was administered to both the experimental 

and control groups to determine the students’ baseline knowledge using a 50-item multiple choice test. The test 
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was constructed based on the lesson plan and Table of Specifications (TOS). The conduct of the pre-test was 

completed in one day. 

After the pre-test, the video clip-based instruction was integrated into the classroom over two weeks, with the 

teacher receiving orientation on how to use the video clips effectively, including guidance on sequencing, 

discussion facilitation, and student engagement with multimedia content. The instructional timeline ensured that 

all three Science topics for the fourth quarter, including Boyle’s Law, Charles’ Law, and Carbohydrates were 

adequately covered and that students had sufficient time to interact with the video clips. 

Upon completion of the instructional sessions, both groups completed the same 50-item multiple-choice test 

used at pre-test. Using identical items supported direct score comparison but may also have introduced a testing 

effect because learners could have become familiar with the item content or format. This possible source of 

improvement was considered when interpreting changes in both groups. The pre-test and post-test scores were 

then analyzed using the procedures described in the Data Analysis section. 

Data Analysis 

To determine which video clip-based instructional materials may be integrated into science education in terms 

of source, nature, and quality, the researcher employed the weighted mean as the primary statistical measure. 

Before the intervention, the selected video clips on Boyle’s Law, Charles’ Law, and Carbohydrates were 

evaluated and validated by science experts to ensure their scientific accuracy, relevance, appropriateness, and 

suitability for classroom instruction. A Likert-type rating scale, together with its corresponding mean ranges, 

descriptive ratings, and interpretations, was used to organize and interpret the experts’ evaluations. The weighted 

mean for each indicator and dimension was calculated to identify the strengths and possible limitations of the 

selected materials. 

Source of Video Clips  

Box 1 presents the scale, mean range, descriptive rating, and corresponding interpretation used to assess the 

source of the video clips on Boyle’s Law, Charles’ Law, and Carbohydrates. 

Box 1 Source of Video Clips 

Scale Mean Range Description  Interpretation 

4 3.51-4.00 Highly Acceptable The video clips are highly acceptable for it satisfies all four criteria. 

3 2.51-3.50 Acceptable The video clips are acceptable for it satisfies three criteria. 

2 1.51-2.50 Slightly Acceptable The video clips are slightly acceptable for it satisfies two criteria. 

1 1.00-1.50 Not Acceptable The video clips are not acceptable for it satisfies only one criterion. 

Box 1 shows the criteria used to evaluate the acceptability of the video clips selected for Boyle’s Law, Charles’ 

Law, and Carbohydrates in terms of source. The evaluation uses a four-point scale based on the number of 

criteria satisfied by each video clip. A mean score ranging from 3.51 to 4.00 indicates that the video clips are 

highly acceptable, as they satisfy all four criteria. A mean score from 2.51 to 3.50 is interpreted as acceptable, 

indicating that three criteria are met. Meanwhile, a mean score between 1.51 and 2.50 signifies that the video 

clips are slightly acceptable, as they satisfy two criteria. Lastly, a mean score ranging from 1.00 to 1.50 indicates 

that the video clips are not acceptable because they satisfy only one criterion. This scale provides a systematic 

basis for determining whether the selected video clips are appropriate and suitable for use in presenting the 

identified science topics. 

Nature of Video Clips  
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Box 2 presents the scale, mean range, descriptive rating, and corresponding interpretation used to assess the 

nature of the video clips on Boyle’s Law, Charles’ Law, and Carbohydrates. 

Box 2 Nature of Video Clips 

Scale Mean Range Description  Interpretation 

4 3.51-4.00 Highly Relevant The video clips are highly relevant for it satisfies all four criteria. 

3 2.51-3.50 Relevant The video clips are relevant for it satisfies three criteria. 

2 1.51-2.50 Slightly Relevant The video clips are slightly relevant for it satisfies two criteria. 

1 1.00-1.50 Not Relevant The video clips are not relevant for it satisfies only one criterion. 

Box 2 highlights the criteria used to evaluate the relevance of the video clips on Boyle’s Law, Charles’ Law, and 

Carbohydrates based on their nature. The evaluation focuses on whether the content, presentation, and 

instructional features of the video clips are aligned with the intended science concepts and learning objectives. 

Video clips that satisfy all the established criteria are considered highly relevant, while those that meet most of 

the criteria are regarded as relevant. Those that satisfy only some of the criteria are classified as slightly relevant, 

whereas video clips that meet only one criterion are considered not relevant. This evaluation provides a 

systematic basis for determining the relevance and suitability of the video clips for integration into science 

instruction. 

Quality of Video Clips  

Box 3 presents the scale, mean range, descriptive rating, and corresponding interpretation used to assess the 

quality of the video clips on Boyle’s Law, Charles’ Law, and Carbohydrates. 

Box 3 Quality of Video Clips 

Scale Mean Range Description  Interpretation 

4 3.51-4.00 Highly Appropriate The video clips are highly appropriate for it satisfies all four criteria. 

3 2.51-3.50 Appropriate The video clips are appropriate for it satisfies three criteria. 

2 1.51-2.50 Slightly 

Appropriate 

The video clips are slightly appropriate for it satisfies two criteria. 

1 1.00-1.50 Not Appropriate The video clips are not appropriate for it satisfies only one criterion. 

Box 3 provides the criteria used to evaluate the appropriateness of the video clips on Boyle’s Law, Charles’ Law, 

and Carbohydrates in terms of quality. The evaluation considers whether the visual and audio elements, content 

accuracy, clarity of presentation, and overall production of the video clips support the intended learning 

objectives. Video clips that satisfy all the established criteria are considered highly appropriate, while those that 

meet most of the criteria are regarded as appropriate. Video clips that satisfy only some of the criteria are 

classified as slightly appropriate, whereas those that meet only one criterion are considered not appropriate. This 

evaluation provides a systematic basis for determining the quality and suitability of the video clips for integration 

into science instruction. 

To measure the pre-test and post-test performance of the experimental and control groups, the researcher used 

percentage, weighted mean, and standard deviation respectively. These measures were described the central 

tendency and variability of learners’ scores in the content areas of Boyle’s Law, Charles’ Law, and 

https://rsisinternational.org/journals/ijrias
https://rsisinternational.org/journals/ijrias
http://www.rsisinternational.org/


INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN APPLIED SCIENCE (IJRIAS) 

ISSN No. 2454-6194 | DOI: 10.51584/IJRIAS |Volume XI Issue VIII August 2026 

 

 

 

 

 

www.rsisinternational.org 
Page 28 

 

  

   

 

Carbohydrates. Frequency and percentage distributions were also used respectively to categorize learners’ 

performance levels according to the DepEd’s descriptive rating scale. 

The researcher obtained the scores from a 50-item multiple choice test and converted into percentage scores that 

were interpreted following the DepEd Order No. 8, s. 2015 and the qualifying statement was adapted from DepEd 

Order No. 73, series of 2012. The DepEd’s descriptive rating scale: Advanced (90-100%), Proficient (85-89%), 

Approaching Proficiency (80-84%), Developing (75-79%), and Beginning (Below 75%). Since the number of 

item is 50, the researcher used this conversion of scores to percentage aligned with the DepEd-based scoring 

rubric. 

Modified DepEd-based Scoring Rubric for the 50-Item Test 

Box 4 presents the modified DepEd-based scoring rubric used to interpret the respondents’ performance in the 

50-item test. It shows the corresponding score ranges and performance levels, ranging from Beginning to 

Advanced. 

Box 4 Modified DepEd-based Scoring Rubric for the 50-Item Test 

Score Range Performance Level 

45-50 Advanced  

43-44 Proficient  

40-42 Approaching Proficiency 

38-39 Developing 

37 & below Beginning                                    

Box 4 serves as the basis for classifying the respondents’ performance according to their scores in the test. 

Respondents who achieved the highest score range were classified at the Advanced level, followed by Proficient, 

Approaching Proficiency, and Developing. Those whose scores fell within the lowest range were classified at 

the Beginning level. This modified scoring rubric was used to describe and interpret the respondents’ 

performance in the 50-item test before and after the intervention. 

Percentage-score means and standard deviations described pre-test and post-test performance. Baseline 

equivalence was examined using Welch’s independent-samples t-test because group variances were not assumed 

equal; Cohen’s d quantified the standardized baseline difference. The primary effectiveness analysis was 

analysis of covariance (ANCOVA), with post-test percentage score as the dependent variable, instructional 

group as the fixed factor, and pre-test percentage score as the covariate. Homogeneity of regression slopes was 

assessed through the Group × Pre-test interaction. Adjusted means, the adjusted group difference with a 95% 

confidence interval, the F statistic, p value, and partial eta squared were reported. Because residual variances 

differed between groups, HC3 heteroscedasticity-robust standard errors were examined as a sensitivity analysis. 

Paired-samples t-tests described within-group change, and Welch’s comparison of gain scores served as an 

additional sensitivity analysis. All tests were two-tailed at alpha = .05. Because only one intact class represented 

each condition, learner-level analyses cannot separate treatment effects from class-level influences and must be 

interpreted cautiously. 

To identify strategies for improving video clip-based instruction, no statistical tool was used. Instead, the 

proposed strategies were based on the findings and included using short and objective-aligned video clips, 

integrating guided viewing questions, applying pause-and-discuss techniques, incorporating formative 

assessments, providing teacher training on multimedia integration, and ensuring technical preparedness.  
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The primary null hypothesis stated that, after controlling for pre-test performance, the adjusted post-test mean 

would not differ between the experimental and control groups. This hypothesis was evaluated through ANCOVA 

at the .05 significance level. Separate paired-samples tests were considered supporting analyses and were not 

used alone to claim a differential treatment effect. 

Ethical Considerations 

The researcher conducted the study following ethical considerations to protect the rights of the respondents and 

the school. Anonymity and confidentiality of data were observed to ensure that the information and/or answers 

provided by the respondents were not used against their will. Letters addressed to the individuals involved in the 

study were given in advance, allowing them time to consider whether to participate or withdraw from the study. 

The names of the respondents were kept confidential based on their preference. Offensive, irrelevant, and biased 

questions were avoided. 

The study involved respondents who voluntarily submitted themselves to be part of the research. Respondents 

were assured that if they chose to withdraw from the study, the researcher would, with utmost respect and 

understanding, allow them to do so with advance notice. 

Furthermore, the researcher did not intend to evaluate the teacher or the school, nor did the study aim to compare 

schools or teachers. All information gathered from the respondents was treated with the utmost respect and was 

used solely for future educational purposes. 

Moreover, to ensure ethical compliance regarding the regulated use of video clip-based instructional materials, 

the researcher obtained permission from the original creators of the YouTube videos used in the intervention. 

Only those videos with granted permission or those licensed under Creative Commons were selected for the 

intervention to avoid copyright issues. 

RESULTS AND DISCUSSIONS 

This chapter presents and discusses the video clip-based instruction integrated into Science education in terms 

of source, nature, and quality. It also includes the analysis of the pre-test and post-test performance of both the 

experimental and control groups. The results are presented through statistical data to show the comparison of 

students’ performance before and after the intervention. Furthermore, this chapter interprets the significant 

differences between the pre-test and post-test performances of the two groups and proposes strategies to improve 

video clip-based instruction based on the findings of the study. 

Video Clip-based Instruction in Terms of Source, Nature, and Quality  

Table 1 presents the results on the evaluation of video clips in terms of source, nature, and quality. 

Table 1 Video Clip-based Instruction Integrated in Science Education in Terms of Source, Nature, and Quality 

for Boyle’s Law, Charles’ Law, and Carbohydrates 

Criteria Mean Description  

Source 3.86 Very Acceptable 

Nature 3.81 Very Acceptable 

Quality 3.70 Very Acceptable 

Overall Mean 3.8 Very Acceptable 

Table 1 shows that the source of video clips obtained a mean score of 3.86, described as Very Acceptable, 

indicating that the video clips taken from YouTube to have been obtained from a reliable and credible source 
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suitable for instructional use. Relevant study revealed that YouTube-based video clips promote independent 

learning outside the classroom, making them effective supplementary instructional materials (Mohamed & 

Shoufan, 2022).   

Similarly, the nature of the video clips garnered a mean score of 3.81, described as Very Acceptable, which 

implies that the videos are relevant and closely aligned with the concept of Boyle’s Law, Charles’ Law, and 

Carbohydrates in Science. In support to this result, Utami et al. (2023) highlighted that one of the key strengths 

of video-based instructional materials is their ability to integrate animations, text, images, and audio, which 

collectively enhance the teaching and learning process.   

Furthermore, the quality of the video clips obtained a mean score of 3.70, described also as Very Acceptable, 

suggesting that the videos are demonstrated clarity, organization, and effectiveness in presenting the lesson to 

the learners. Supporting this result, Arakawa and Yakura (2021) emphasized that audio plays a crucial role in 

determining the overall quality of a video clip, as a clear and well-synchronized sound significantly enhances 

learners’ understanding and engagement.  

Overall, the video clips obtained an overall mean score of 3.8, described as Very Acceptable. This indicates that 

the video clips are very suitable as an instructional material for teaching Boyle’s Law, Charles’ Law, and 

Carbohydrates in Science. Moreover, the results of validation of the video clips were aligned with existing 

literature emphasizing the importance of well-designed instructional videos in education. Van der Keylen et al. 

(2022) noted that carefully developed video materials can enhance knowledge retention and improve learning 

outcomes. In the same way, Mayer and Fiorella (2021) explained that structured and relevant video content 

increases usability and effectiveness in instructional settings. Additionally, Smutny and Schreiberova (2020), 

together with Shin and Hickey (2021), found that video-based learning enhances student engagement by 

providing flexible and user-friendly learning experiences. 

Generally, the video clip-based instructional materials on Boyle’s Law, Charles’ Law, and Carbohydrates met 

the necessary standards of acceptability for source, relevance for nature, and appropriateness for quality. To 

reinforce this findings, related study highlighted that video clips are more effective in improving student learning 

outcomes when they are carefully designed with engaging visuals, clear narration, and content that aligns with 

the curriculum. In contrast, videos that lack these essential qualities tend to have less impact on students’ learning 

(Safitri et al., 2024). Another relevant study emphasizes that the evaluation findings indicating the learning video 

demonstrates a high level of quality, particularly in terms of creativity, which received the highest rating among 

all criteria. This suggests that the inclusion of visually appealing elements, engaging presentation styles, and 

effective multimedia integration successfully captured learners’ attention and enhanced their overall viewing 

experience (Haerawan et al., 2024). 

In conclusion, the video clips on Boyle’s Law, Charles’ Law, and Carbohydrates used in the intervention 

obtained an overall mean of 3.8, which was described as Very Acceptable in terms of source, nature, and quality. 

Therefore, the video clip-based instructional materials met the necessary standards of acceptability, relevance, 

and appropriateness for classroom implementation. With this result, it is highly recommended, that Science 

teachers should carefully select video clips as to the source, nature, and quality. Additionally, the video clips 

should be directly aligned with learning objectives and curriculum standards to maximize learning outcomes. To 

support this recommendation, it is important to consider the accuracy, clarity, and depth of selecting video clips 

taken from YouTube that will be integrated in the teaching-learning process. Through those criteria, the 

reliability and overall quality of instructional videos can be enhanced, making them more effective in delivering 

content, supporting learners’ understanding, and improving overall performance (Andan & Aydin, 2022). 

Pre-test Performance of the Experimental Group 

Table 2 presents the results of the pre-test performance of the experimental group.  

Table 2 Pre-test Performance of the Experimental Group 
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Score Range Frequency  Percentage  Performance Level 

45-50 0 0% Advanced 

43-44 0 0% Proficient 

40-42 0 0% Approaching Proficiency 

38-39 1 2.5% Developing 

37 & below 39 97.5% Beginning 

Total 40 100% 100% 

As shown in Table 2, the majority of the students in the experimental group fell under the Beginning level, 

indicating low mastery of the Science concepts prior to the intervention. Only one student reached the 

Developing level, while none attained the Advanced, Proficient, and Approaching Proficiency levels. This 

suggests that the students had limited prior knowledge before the implementation of video clip-based instruction. 

To support this finding, ensuring that the groups have comparable mean scores in the pre-test before the 

intervention is crucial for establishing the validity of the post-test results, as it helps determine whether any 

observed differences can be attributed to the intervention rather than to pre-existing disparities between groups 

(Gray, 2023). The What Works Clearinghouse likewise emphasizes that establishing baseline equivalence 

between groups is essential in experimental and quasi-experimental studies because initial differences may bias 

the estimated effects of an intervention. 

In light of these findings, it can be concluded that the pre-test performance of the experimental group was 

categorized under the Beginning level and described as Needs Improvement, indicating that learners had low 

mastery of the targeted Science concepts before the intervention. With this, it is recommended that Science 

teachers may consider integrating video clip-based instruction to enhance students’ learning outcomes. This 

recommendation is supported by the study of Aguanta et al. (2024), which found that students who learned 

Science through instructional videos obtained significantly higher post-test scores and better concept retention 

than students exposed to traditional lecture-based instruction. The study further revealed that the engaging 

features of instructional videos, such as visual representations, motion graphics, and clear explanations, 

contributed to improved understanding and retention of scientific concepts. 

Pre-test Performance of the Control Group 

Table 3 presents the results of the pre-test performance of the control group. 

Table 3 Pre-test Performance of the Control Group 

Score Range Frequency  Percentage  Performance Level 

45-50 0 0% Advanced 

43-44 0 0% Proficient 

40-42 0 0% Approaching Proficiency 

38-39 1 2.5% Developing 

37 & below 39 97.5% Beginning 

Total 40 100% 100% 
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Table 3 shows that the majority of the students in the control group were classified under the Beginning level, 

indicating low mastery of the Science concepts before the intervention. Only one student reached the Developing 

level, while none attained the Advanced, Proficient, or Approaching Proficiency levels. These findings suggest 

that the students possessed limited prior knowledge of the Science concepts covered in the study. Comparing 

the pre-test mean scores of the experimental and control groups is essential for determining whether the groups 

had similar baseline performance before the intervention. Capili and Anastasi (2024) explained that a pre-test–

post-test design with a control group helps researchers manage potential threats to internal validity and 

strengthens the assessment of whether an observed outcome is associated with the intervention rather than with 

external or pre-existing factors. 

Taken together, the control group’s pre-test performance was also classified under the Beginning level. The 

statistical comparison of the pre-test results indicated that the control and experimental groups had comparable 

levels of performance before the intervention. Therefore, any subsequent difference in their post-test 

performance may be more reasonably associated with the instructional intervention rather than with pre-existing 

differences between the groups. In light of these findings, Science teachers are encouraged to consider 

integrating video clip-based instruction to improve students’ academic performance. A relevant study reported 

that the integration of video clips into instruction has become increasingly prevalent in high schools because of 

continuing advances in digital technology. Based on standards established by the Organization for Economic 

Co-operation and Development (OECD), assessment results indicated that students obtained higher Science 

scores when video clips were incorporated into instruction (Chang et al., 2020). Moreover, video clip-based 

instruction can improve students’ understanding, enrich learning content, and increase engagement (Wong, 

2020). 

Pre-test Performance of the Experimental and Control Groups 

Table 4 presents the results of the pre-test mean scores of the experimental and control groups.  

Table 4 Pre-test Performance of the Experimental and Control Groups 

Group Mean (%) SD (%) Performance Level Description 

Experimental 47.50 14.31 Beginning Needs Improvement 

Control 45.10 13.46 Beginning Needs Improvement 

Welch baseline test t (77.71) = 0.77 p = .442 Cohen’s d = 0.17 Not significant 

As reflected in Table 4, the experimental group obtained a mean pre-test percentage score of 47.50 (SD = 14.31), 

whereas the control group obtained 45.10 (SD = 13.46). Welch’s independent-samples t-test showed that the 

2.40-point baseline difference was not statistically significant, t (77.71) = 0.77, p = .442, Cohen’s d = 0.17. Both 

groups were classified at the Beginning level. The small standardized difference supports baseline comparability, 

although equivalence cannot be guaranteed with only two intact classes. 

The nonsignificant baseline comparison indicated no evidence of a pre-intervention difference between the 

participating classes. ANCOVA was nevertheless used as the primary analysis to adjust the post-test comparison 

for individual baseline scores.  

In summary, the experimental and control groups demonstrated the same level of pre-test performance, as both 

were classified under the Beginning level and described as Needs Improvement. The statistical analysis indicated 

that the two groups had comparable performance before the intervention. Based on these findings, Science 

teachers are encouraged to consider integrating video clip-based instruction to improve students’ academic 

performance. This recommendation is supported by Zarco et al. (2026), who found that many students initially 

demonstrated only a Satisfactory level of performance before the intervention. However, after exposure to video 

clip-based instruction, the majority achieved an Outstanding level, indicating that the approach enhanced their 
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comprehension and retention of the learning material. The improvement was even more evident in students’ 

performance of the targeted skills. Although several learners initially displayed only Satisfactory performance, 

all students achieved an Outstanding level after engaging in video-supported practice. This result suggests that 

video-based instruction enabled the students to understand and accurately perform the targeted skills. 

Post-test Performance of the Experimental Group 

Table 5 presents the results of the post-test performance of the experimental group. 

Table 5 Post-test Performance of the Experimental Group 

Score Range Frequency  Percentage  Performance Level 

45-50 15 37.5% Advanced 

43-44 10 25% Proficient 

40-42 6 15% Approaching Proficiency 

38-39 6 15% Developing 

37 & below 3 7.5% Beginning 

Total 40 100% 100% 

Most of the students in the experimental group moved to the Approaching Proficiency and Advanced levels after 

exposure to video clip-based instruction. According to DepEd Order No. 73, s. 2012, Guidelines on the 

Assessment and Rating of Learning Outcomes under the K to 12 Basic Education Curriculum state that students 

at this level exceed core requirements in terms of knowledge, skills, and understandings and can transfer them 

automatically and flexibly through authentic performance task. The reduction in the number of students under 

Beginning level indicates improvement in mastery of Science concepts. This significant improvement in the 

post-test performance of the experimental group suggests that video clip-based instruction positively influenced 

students’ understanding of Science concepts. The use of visual and auditory elements likely enhanced 

comprehension of abstract scientific processes. Furthermore, video-based instruction may have increased student 

engagement and motivation, contributing to improved Science performance. To support this findings, higher 

mean score of the experimental group suggests that the students who were exposed to video clip-based 

instruction performed better than those who received traditional instruction. Bullo (2021) emphasized the 

significance of integrating video clip-based instruction, especially in science, as they have been found to be 

highly effective. 

To conclude, the post-test performance of experimental group was classified under the Proficient level, 

suggesting that the students who were exposed to video clip-based instruction performed better than those who 

received traditional instruction. With this, it is recommended that Science teachers should consider the 

integration of video clip-based instruction to improve the students’ performance. A relevant study that supports 

the recommendation by Sun and Zhang (2020) found that high school students regarded video-based instruction 

as an effective and valuable learning approach because it enabled them to study at a pace suited to their individual 

needs and abilities. The flexibility of video materials allowed learners to pause, replay, and review complex 

lessons until they developed a clearer understanding of the concepts. Moreover, students perceived video-based 

instruction as more engaging than traditional classroom methods because it created additional opportunities for 

active participation, critical thinking, meaningful discussion, and peer collaboration. These findings suggest that 

video-based instruction not only supports independent and personalized learning but also promotes a more 

interactive and student-centered learning environment. 

Post-test Performance of the Control Group 
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Table 6 presents the results of the post-test performance of the control group. 

Table 6Post-test Performance of the Control Group 

Score Range Frequency  Percentage  Performance Level 

45-50 4 10% Advanced 

43-44 3 7.5% Proficient 

40-42 6 15% Approaching Proficiency 

38-39 9 22.5% Developing 

37 & below 18 45% Beginning 

Total 40 100% 100% 

Table 6 presents the post-test performance of the control group, which was taught without the integration of 

video clip-based instruction. Although some improvement was observed, many students remained at the 

Beginning level. Compared with the experimental group, fewer students in the control group reached the higher 

performance levels, indicating a lower degree of improvement. This finding is supported by Mutu et al. (2020), 

who emphasized that video clip-based instruction has the potential to simplify complex concepts, demonstrate 

real-world applications, and capture students’ attention more effectively than traditional teaching approaches. 

Through visual demonstrations and concrete examples, video clips may help students understand abstract 

Science concepts more easily and retain information more effectively. Thus, the absence of video clip-based 

instruction may have limited the control group’s opportunities for meaningful visualization, active engagement, 

and deeper understanding of the lessons. 

It can therefore be concluded that the control group’s post-test performance remained at the Beginning level, 

indicating less improvement than the experimental group exposed to video clip-based instruction. This difference 

suggests that integrating video clips may have helped students better understand and retain complex Science 

concepts. Therefore, Science teachers are encouraged to incorporate relevant and carefully selected video clips 

into their lessons to improve students’ engagement, comprehension, and academic performance. This 

recommendation is supported by Velunta (2021), who emphasized that educational technology can improve 

learning outcomes and that video clip-based instruction can be an effective strategy for teaching Science. Video 

clips make abstract scientific concepts clearer, more engaging, and meaningful through visual examples. 

Post-test Performance of the Experimental and Control Groups 

Table 7 presents the results of the post-test mean scores of the experimental and control groups. 

Table 7 Post-test Performance of the Experimental and Control Groups 

Group Mean (%) SD (%) Performance Level Description 

Experimental 85.15 7.96 Proficient Very Satisfactory 

Control 68.40 17.00 Beginning Needs Improvement 

As reflected in Table 7, the experimental group obtained a post-test mean of 85.15 (SD = 7.96), classified as 

Proficient, whereas the control group obtained 68.40 (SD = 17.00), classified as Beginning. These descriptive 

statistics use percentage scores consistently for both means and standard deviations. The unadjusted difference 
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favors the experimental group, but the primary inference is based on ANCOVA controlling for pre-test 

performance. 

Generally, the experimental group who were exposed to video clip-based instruction, demonstrated higher post-

test performance compared to the control group who were received traditional method of teaching. To support 

this findings, higher mean score of the experimental group suggests that the students who were exposed to video 

clip-based instruction performed better than those who received traditional instruction. The standard deviation 

values indicate the degree of variability in students’ performance within each group. Relevant study by Farooq, 

Qadir, and Sahid (2022) emphasized that the lecture method fosters less engagement in the teaching-learning 

process, thus failing to achieve competency in learning. Therefore, teachers should deviate from traditional 

teaching methods and adopt current trends in teaching science, such as utilizing YouTube video clips.  

Overall, the experimental group obtained a mean score of 85.15 (SD = 7.96), classified under the Proficient level 

and described as Very Satisfactory Performance. In contrast, the control group obtained a mean score of 68.40 

(SD = 17.00), classified under the Beginning level and described as Needs Improvement. Therefore, the higher 

post-test mean score of the experimental group suggesting that the students who were exposed to video clip-

based instruction performed better than those who received traditional instruction. Furthermore, it is highly 

recommended that schools should ensure that teachers and students have access to high-quality, reliable, and 

curriculum-aligned educational video resources that will be used in the video clip-based instruction. Related 

studies indicate that the use of multimedia learning materials, particularly video clip-based instruction, is 

grounded in established learning theories, including Cognitive Theory of Multimedia Learning. This theory 

highlights that learners process information through two channels, visual and auditory, which work together to 

enhance understanding and memory retention. By engaging both visual and auditory channels, video clip-based 

instruction helps learners organize information and reduce cognitive overload. Clear explanations and visual 

demonstrations also promote deeper comprehension and improve the retention of complex concepts (Thoriq et 

al., 2024). 

Significant Difference Between the Pre-test and Post-test Performance 

Table 8 presents the significant difference between the pre-test and post-test mean scores of experimental and 

control groups. 

Table 8 Significant Difference Between the Pre-test and Post-test Performance 

Group Test Mean (%) SD (%) Performance Level t p Interpretation 

Experimental Pre-test 47.50 14.31 Beginning    

 Post-test 85.15 7.96 Proficient 13.45 < .001 Significant 

Control Pre-test 45.10 13.46 Beginning    

 Post-test 68.40 17.00 Beginning 7.61 < .001 Significant 

Table 8 shows significant within-group improvement in both classes using the actual percentage scores. The 

experimental group increased from 47.50 to 85.15, mean gain = 37.65, t(39) = 13.45, p < .001. The control group 

increased from 45.10 to 68.40, mean gain = 23.30, t (39) = 7.61, p < .001. These paired tests indicate 

improvement within each class but do not determine whether the adjusted post-test outcomes differed between 

groups. ANCOVA provides that primary comparison. 

Improvement in both groups may reflect instruction, maturation, repeated exposure to the same assessment, or 

other shared influences. The larger gain in the experimental group is descriptive supporting evidence, while the 

adjusted between-group effect is evaluated through ANCOVA. 
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Accordingly, the paired-samples results are interpreted as supporting evidence only. Repeated administration of 

the same test remains a possible testing effect in both groups. 

A study by Mohammed and Ogar (2023) revealed that using YouTube video clips as an instructional tool is more 

effective for teaching, showing a statistically significant improvement in both student performance and retention 

among those exposed to video clip-based instruction. This suggests that incorporating a YouTube video clip can 

enhance learners’ academic performance. On the other hand, traditional instruction that does not integrate video 

clip may be less engaging for students, potentially leading to lower scores and weaker academic performance.  

Based on the findings, there was a significant improvement of the pre-test and post-test performance of 

experimental group exposed to video clip-based instruction as compared to the control group taught without 

video clip-based instruction. This notable improvement between pre-test and post-test scores following the use 

of video clip-based instruction in science, indicates that students learn more effectively when information is 

delivered through a combination of words and visuals rather than text alone. This gain also highlights the 

effectiveness of student-centered learning approaches, as video clip-based instruction fosters interaction, 

stimulates curiosity, and encourages inquiry-driven exploration. These findings emphasize the effectiveness of 

video clip-based instruction. Similar study highlighted that video clip-based instruction can significantly 

improve students’ engagement and comprehension level. However, research also reveals that videos are most 

effective when integrated with opportunities for critical thinking and collaboration. Video clip-based instruction 

should be integrated with interactive discussions or group activities to create deeper and more meaningful 

learning experiences (Gómez-Ortega et al., 2022; Onasanya et al., 2022; Millatina et al., 2022; Maulid & Sakti, 

2022; Azizah et al., 2022; Hofifah & Sumiati, 2023). 

Ultimately, video clip-based instruction significantly improved the Science performance of Junior High School 

students as evident in the pre-test and post-test performance in which, experimental group obtained higher mean 

score from 47.50 to 85.15 than control group which obtained a mean score from 45.10 to 68.40. Therefore, 

integration of video clip-based instruction in the teaching-learning process is effective. With this result, it is 

highly recommended that the schools and educational institutions should provide professional development and 

training programs to equip teachers with the skills necessary to effectively integrate video clip-based instruction 

in the teaching-learning process. To reinforce this recommendation, De Vera et al. (2021) emphasized the urgent 

need for teacher education institutions to take an active role in preparing teachers with the knowledge and 

competencies required to effectively integrate technology, particularly video-based instruction into their lesson 

planning. The study stresses that such integration is crucial in addressing the changing demands of science 

education. In addition, the government plays a significant role in supporting teachers by providing the necessary 

resources to enhance instructional delivery. This support may include the establishment of ICT-equipped 

classrooms, the provision of technical assistance, access to laptops or other digital devices, and stable internet 

connectivity. These efforts collectively enable educators to implement technology-driven teaching strategies 

more effectively.  

Paired t-test Result of Pre-test and Post-test Performance 

Table 9 presents the paired t-test result of pre-test and post-test mean differences of experimental and control 

groups. 

Table 9 Paired t-test Result of Pre-test and Post-test Performance 

Group Mean gain SD gain t df p Cohen’s d 

Experimental 37.65 17.70     

Control 23.30 19.37 3.46 77.37 < .001 0.77 

As shown in Table 9, the experimental group’s mean gain was 37.65 percentage points (SD = 17.70), while the 

control group’s mean gain was 23.30 percentage points (SD = 19.37). A Welch independent-samples comparison 
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of gains was statistically significant, t (77.37) = 3.46, p < .001, Cohen’s d = 0.77. This sensitivity analysis is 

consistent with the ANCOVA result but is not treated as the primary analysis. 

This result supports the findings of Afifah et al. (2022), who reported a significant improvement in students’ 

learning outcomes after using multimedia-based instructional materials. Likewise, Aguanta et al. (2024) found 

that students taught Science using instructional videos demonstrated better post-test performance and concept 

retention than those taught through traditional lectures. 

Therefore, it can be concluded that video clip-based instruction contributed positively to students’ understanding 

and retention of Science concepts. Based on these findings, Science teachers are encouraged to integrate 

carefully selected video clips with discussions, experiments, guide questions, and formative assessments to 

promote active and meaningful learning. Future researchers should also compare the gain scores of the two 

groups directly and report the effect size to determine whether the experimental group’s improvement was 

statistically and practically greater than that of the control group. 

Direct Comparison of Gain Scores Between Groups 

Table 10 presents the ANCOVA results comparing post-test performance after controlling for pre-test scores. 

Table 10 Direct Comparison of Gain Scores Between Groups 

ANCOVA Component Statistic df p Effect Size/Interpretation 

Group × Pre-test F = 2.99 1, 76 .088 Homogeneity of slopes supported 

Adjusted group effect F = 30.78 1, 77 < .001 Partial eta squared = .286 

HC3 robust group effect z = 5.46 - < .001 Robust conclusion unchanged 

The preliminary analysis showed that the interaction between instructional group and pre-test score was not 

statistically significant, F (1, 76) = 2.99, p = .088. This result indicates that the relationship between pre-test and 

post-test scores did not differ significantly between the experimental and control groups. Therefore, the 

homogeneity-of-regression-slopes assumption was reasonably satisfied, supporting the use of ANCOVA to 

compare the groups’ post-test performance while controlling for their baseline scores. 

After adjusting for pre-test performance, the instructional group had a statistically significant effect on post-test 

scores, F (1, 77) = 30.78, p < .001, partial η² = .286. The experimental group obtained an adjusted post-test mean 

of 85.07, whereas the control group obtained an adjusted mean of 68.48. The adjusted mean difference was 16.60 

percentage points, with a 95% confidence interval from 10.64 to 22.55. Because the confidence interval does 

not include zero, the result provides further evidence of a meaningful difference between the adjusted post-test 

means of the two groups. 

The partial η² value of .286 indicates that approximately 28.6% of the variance in post-test performance, after 

accounting for pre-test scores, was associated with instructional group membership. This represents a large effect 

and suggests that the difference between the two instructional conditions was not only statistically significant 

but also educationally meaningful within the participating sample. 

Because the residual variances differed between the groups, the ANCOVA result was also examined using HC3 

heteroscedasticity-robust standard errors. The robust analysis confirmed that the adjusted group effect remained 

statistically significant, z = 5.46, p < .001. Thus, the conclusion did not depend solely on the conventional equal-

variance assumption and remained unchanged after applying the robust statistical adjustment. 

Overall, the findings indicate that, after controlling for baseline performance, the Grade 10 students exposed to 

video clip-based instruction achieved significantly higher post-test scores than those taught through lecture-

based instruction. The result supports the use of carefully selected and curriculum-aligned video clips, together 
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with guided viewing questions, pause-and-discuss activities, and formative assessments, in teaching Boyle’s 

Law, Charles’ Law, and Carbohydrates. However, the finding should be interpreted cautiously because only two 

intact classes participated, with one class representing each instructional condition. Therefore, the result is 

limited to the participating Grade 10 students, the selected Science topics, and the specific school context, and 

should not be interpreted as definitive evidence that the same effect will occur in other populations or educational 

settings. 

ANCOVA Result for Post-test Performance Controlling for Pre-test Scores 

Table 11 presents the adjusted post-test means and the ANCOVA group effect, with pre-test performance entered 

as the covariate. 

Group Adjusted mean Adjusted difference 95% CI F p Partial eta squared 

Experimental 85.07 16.60 [10.64, 22.55] 30.78 < .001 .286 

Control 68.48      

The homogeneity-of-regression-slopes test was not statistically significant, F (1, 76) = 2.99, p = .088, supporting 

use of the common-slope ANCOVA model. After adjustment for pre-test performance, the experimental group 

had an adjusted post-test mean of 85.07, compared with 68.48 for the control group. The adjusted difference was 

16.60 percentage points, 95% CI [10.64, 22.55], F(1, 77) = 30.78, p < .001, partial eta squared = .286. Because 

residual variances differed between groups, HC3 robust standard errors were also examined; the adjusted group 

coefficient remained significant, z = 5.46, p < .001, with the same 95% CI. Thus, the substantive conclusion was 

robust to heteroscedasticity. 

The primary null hypothesis was rejected. After controlling for baseline performance, the participating 

experimental class achieved a significantly higher adjusted post-test mean than the participating control class. 

The large partial eta-squared value indicates a substantial group association within this sample. However, 

because only one intact class represented each condition, the result should not be generalized beyond these 

participants or interpreted as definitive evidence of an individual-level causal effect. 

In summary, ANCOVA rejected the primary null hypothesis, F(1, 77) = 30.78, p < .001, partial eta squared 

= .286. Adjusted post-test performance was higher in the experimental group by 16.60 percentage points, 95% 

CI [10.64, 22.55], and the conclusion was unchanged with HC3 robust standard errors. Among the 80 

participating Grade 10 students and the selected topics of Boyle’s Law, Charles’ Law, and Carbohydrates, video 

clip-based instruction was associated with higher post-test performance after adjustment for baseline scores. This 

conclusion remains limited by the two-class design, the repeated use of the same test, and the short intervention 

period. 

Limitations of the Study 

This study has several limitations that should be considered when interpreting the findings. First, only two intact 

Grade 10 classes participated, with one class assigned to each instructional condition. Consequently, class-level 

characteristics could not be separated completely from the effects associated with the instructional treatment. 

Second, the same 50-item test was administered before and after the intervention; therefore, familiarity with the 

test items or format may have contributed to the improvement observed in both groups. Third, the residual 

variances differed between the groups. To address this statistical concern, HC3 heteroscedasticity-robust 

standard errors were examined, and the conclusion of the ANCOVA remained unchanged. Finally, the 

intervention lasted only two weeks and covered Boyle’s Law, Charles’ Law, and Carbohydrates. Therefore, the 

findings and conclusions are limited to the participating Grade 10 students, the selected Science topics, and the 

specific school context. The results should not be generalized to other grade levels, schools, subject areas, or 

instructional periods without further research. 
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Proposed Strategies to Improve Video Clip-based Instruction 

Introduction 

Technology integration can make Science lessons more interactive and meaningful, particularly through video 

clips that illustrate abstract concepts and real-world processes using visual and auditory information. The study 

found that students in the experimental group who were exposed to video clip-based instruction improved more 

than those in the control group, suggesting its potential to enhance understanding, engagement, and retention. 

However, its effectiveness depends on video quality, length, alignment with learning objectives, teacher 

facilitation, assessment activities, and available technological resources. Thus, appropriate strategies are 

proposed to strengthen its implementation in Junior High School Science classes. 

Rationale 

The proposed strategies were developed in response to the students’ low pre-test performance and the greater 

improvement observed among those exposed to video clip-based instruction. Although videos can make 

scientific concepts more concrete and understandable, meaningful learning requires proper planning and teacher 

guidance to prevent passive viewing, overlooked information, and cognitive overload. Thus, video materials 

should be concise, relevant, developmentally appropriate, and aligned with the intended learning competencies. 

Teachers should also guide learners before, during, and after viewing through questions, discussions, reflection 

activities, and formative assessments. Moreover, sufficient teacher training and reliable technological resources 

are necessary to promote the systematic and effective use of video clips as supplementary materials in Science 

instruction. 

Objectives 

The proposed strategies aim to improve the planning, implementation, and evaluation of video clip-based 

instruction in Junior High School Science. Specifically, they seek to guide teachers in selecting concise and 

objective-aligned videos, promote active viewing and formative assessment, improve students’ understanding 

and retention of complex concepts, encourage critical thinking and collaboration, strengthen teachers’ 

multimedia-integration skills, ensure adequate technological resources, and create a more engaging and student-

centered learning environment. 

Components  

The proposed intervention consists of six interconnected components: the selection of short, accurate, age-

appropriate, and objective-aligned videos; guided viewing activities that direct students’ attention to essential 

concepts; interactive facilitation through the Pause-and-Discuss technique; formative assessments and timely 

feedback to identify misconceptions and measure understanding; teacher capacity-building through training, 

collaborative planning, and continuous support; and technical and institutional assistance to ensure the 

availability of functional equipment, reliable connectivity, offline video materials, and alternative resources. 

Together, these components promote the systematic, engaging, and effective integration of video clips into 

Junior High School Science instruction. 

Proposed Strategies to Improve Video Clip-based Instruction 

1. Use Short and Objective-Aligned Video Clips. Teachers should select video clips that are concise and directly 

aligned with the lesson objectives. Short, focused videos help maintain students’ attention and prevent cognitive 

overload. As what stated in the study of Wali (2025), shorter video durations underscore the need to tailor contain 

length to match learners’ attention spans and improve learning outcomes. Studies in educational psychology 

indicate that keeping or selecting video clips ranges from 3 to 6 minutes is most effective for maintaining 

attention and maximizing retention. 

2. Integrate Guided Viewing Questions. Before showing the video clip, teachers may provide guide questions to 

focus students’ attention on key concepts. After viewing, follow-up questions and discussions should be 
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conducted to deepen understanding and promote critical thinking. According to Noetel et al. (2021), combining 

the video content with interactive elements such as discussions and hands-on activities can enhance students’ 

engagement, promote deeper understanding, and encourage active participation in the learning process. 

3. Apply Pause-and-Discuss Technique. Teachers may pause the video at critical points to clarify important 

ideas, ask questions, or encourage predictions. This strategy promotes active learning rather than passive 

viewing. Supporting this technique, learners achieve better understanding when they are guided on how and 

when to use video controls, such as pausing, especially when engaging with complex material. In this context, 

the Pause-and-Discuss technique can be effectively facilitated by the teacher, who takes an active role in playing 

the video and intentionally pausing at key moments to prompt questions, reflection, or discussion among 

learners. By structuring these pauses and directing students’ attention to specific ideas or concepts, the teacher 

helps maximize the benefits of video-based instruction while fostering metacognitive awareness. This guided 

approach not only keeps students engaged but also supports deeper comprehension and more meaningful 

learning experiences (Lin et al., 2022). 

4. Incorporate Formative Assessments. Short quizzes, reflection activities, or group tasks may be given after 

viewing the video to reinforce learning comprehension immediately. As what emphasized in the study of Agtarap 

et al. (2024), assessment strategies should be adaptable to learners’ varying circumstances and needs. They also 

highlight the importance of sustaining student engagement by offering diverse tasks that extend beyond 

traditional classroom activities and evaluations. 

5. Provide Teacher Training on Multimedia Integration. Schools may conduct seminars or workshops to train 

teachers on the effective integration of video-based instructional materials, ensuring proper selection, timing, 

and facilitation techniques. Teacher readiness and competence remain significant challenges, as many educators 

find it difficult to effectively implement multimedia tools, particularly video clip-based instruction due to limited 

experience, training, and institutional support. This highlights the need to strengthen teachers’ preparedness 

through targeted training and continuous support to ensure they can confidently and effectively integrate video 

clip-based strategies into their instruction (Meštri´c et al., 2024; Chang & Kabilan, 2024; Ngongpah & Yetunde, 

2025). 

6. Ensure Technical Preparedness. Proper audio-visual equipment, stable electricity, and clear projection systems 

must be ensured to avoid interruptions that may affect the learning process. The studies revealed that 

infrastructure and technical support continue to be major barriers, as many institutions do not have sufficient 

audio-visual equipment, stable internet connectivity, or access to technical personnel (Meštri´c et al., 2024; Bello 

et al., 2025). 

The findings indicate that video clip-based instruction is more effective when videos are concise, aligned with 

learning objectives, and combined with active learning activities. Segmented videos with questions, 

explanations, and summarization were found to improve student comprehension and learning outcomes 

(Prabawa et al., 2024). Formative assessments should also be connected to instructional objectives and used to 

identify students’ learning needs and guide subsequent teaching decisions (van der Steen et al., 2023). 

In closing, video clips should not be used merely for passive viewing. Their effectiveness depends on purposeful 

teacher facilitation through guide questions, structured pauses, discussions, and immediate assessment activities. 

Although Dalton et al. (2023) found that students could learn through different video formats, their study 

reinforced the educational value of integrating formative questions and active learning elements into video-

supported lessons. With this, it is highly recommended that Science teachers should use short and objective-

aligned videos with guided questions, Pause-and-Discuss techniques, and formative assessments. Schools should 

likewise provide continuous training, functional technology, reliable connectivity, and technical support. Such 

provisions can enhance teachers’ digital competence and effective use of multimedia resources (Peng et al., 

2024; Rawal, 2024). 
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