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ABSTRACT 

The integration of instructional videos into teaching practices 

has become increasingly prominent, particularly in online 

education, due to their ability to engage learners and 

accommodate diverse learning styles. This study explores the 

development and impact of video-centric courseware designed 

to enhance "Assessment as Learning" (AaL) for open and 

distance learning (ODL) students. AaL emphasizes self-

assessment, reflection, and self-directed learning, making 

video lessons an effective medium for supporting these 

processes. The study involves the creation of a series of 

interactive instructional videos on Java programming, adhering 

to educational theories such as Mayer's Cognitive Theory of 

Multimedia Learning and Gagne’s Nine Events of Instruction. 

These videos incorporate problem-based learning, active 

learning, and gamification elements to foster engagement and 

critical thinking. The research involved 40 students from Open 

University Malaysia, who participated in pre-tests and post-

tests to evaluate the effectiveness of the video lessons. The 

results indicate a significant improvement in students' 

understanding, with average post-test scores considerably 

higher than pre-test scores. The interactive nature of the videos, 

combined with external multimedia links and peer interaction 

through WhatsApp groups, created a comprehensive and 

immersive learning environment. This study highlights the 

potential of well-designed instructional videos to enhance AaL 

by promoting active learning, self-assessment, and 

collaboration, ultimately improving learning outcomes in ODL 

settings. 
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1. INTRODUCTION 
Instructional videos are becoming an increasingly integral part 

of teaching practices across various educational sectors [9]. 

With the rise of online education, videos have become an 

essential part of the educational experience, offering numerous 

benefits for both students and teachers. One significant 

advantage of using videos in education is their ability to engage 

and capture learners' attention. Video content is dynamic, 

visually stimulating, and can convey complex concepts in a 

more engaging and understandable way than traditional 

teaching methods [6]. Moreover, videos allow learners to 

control their learning pace by pausing, rewinding, and 

replaying content as needed. This flexibility is crucial for 

accommodating different learning styles and schedules. 

Educational videos are accessible on various devices, making 

it easy for students to learn anytime and anywhere. Overall, the 

integration of videos into educational settings enhances the 

learning experience by making it more interactive and 

accessible, thus supporting better learning outcomes. 

 

2. LITERATURE REVIEW 
Numerous studies have explored the effectiveness of using 

videos in teaching and learning. Overall, the literature suggests 

that video content can be an effective tool for enhancing student 

engagement, understanding, retention, and recall of 

information. Additionally, video content can facilitate flexible, 

accessible, and interactive learning experiences. Several 

studies have explored unique ways in which videos can be used 

for teaching and learning.  Using videos for learning allows for 

more active learning during class time and has been shown to 

improve student performance and engagement compared to 

traditional lecture-based instruction [3]. 

 

Another example is the use of video feedback for student 

assignments. This personalized and engaging method of 

providing feedback has been found to improve students' 

motivation and engagement in the feedback process [5]. 

Interactive video quizzes can also be used to reinforce learning 

and promote engagement, as they have been found to increase 

student engagement and improve performance compared to 

non-interactive video content [12]. Augmented reality videos 

can enhance learning by overlaying virtual information onto 

real-world objects or locations. A study conducted by [20] 

demonstrated that using augmented reality videos improved 

students' understanding and retention of complex engineering 

concepts. 

 

Video lessons have been found to offer numerous benefits in 

education, such as improved engagement and motivation [16], 

enhanced understanding of complex concepts [15], increased 

retention and recall of information [11], flexibility and 

accessibility [4], and opportunities for interactive and 

collaborative learning [18]. Several studies support the 

effectiveness of video-based instruction. For example, [7] 

found online lecture video styles improve student satisfaction 

and engagement. [19] discovered that Learning videos 

effectively increase the critical thinking skills of phlegmatic 

students in learning linear equations with two variables. 

Furthermore, a meta-analysis by [13] revealed that video-based 

instruction improved mathematics achievement among 

students, particularly when videos were used alongside other 

instructional strategies like problem-solving activities and 

interactive features. [21] systematic review concluded that 

video tutorials enhanced learning outcomes in higher 

education, particularly when videos were short, concise, and 

focused on specific learning objectives. 

 

These studies demonstrate the potential of videos to enhance 

teaching and learning experiences in various ways, such as 

flipped classrooms, virtual field trips, and augmented reality 

videos, and highlight the potential of video technologies to 

transform education and improve learning outcomes. 
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Despite the extensive body of research on the use of videos in 

teaching and learning, there remains a paucity of studies 

investigating the most effective ways to employ videos for 

supporting learners' assessments. Video lessons hold the 

potential to serve as a valuable tool in fostering assessment, 

particularly in the context of assessment as learning (AaL). 

AaL is a form of self-assessment wherein students assume 

responsibility for their own learning by reflecting on their 

progress and pinpointing areas requiring improvement. Video 

lessons can facilitate this process by offering feedback, 

stimulating self-reflection, fostering self-directed learning, and 

promoting peer assessment. However, additional research is 

warranted to ascertain best practices for utilizing videos in the 

context of AaL. 

 

3. OBJECTIVES 
The objectives of this paper are as follows: 

▪ To develop video lessons designed to support AaL for 

open and distance learning (ODL) students. 

▪ To evaluate the effect of these video lessons on 

students' learning outcomes. 

 

4. CONCEPTUALIZATION AND 

CREATION OF VIDEO LESSONS  
Assessment as Learning places greater emphasis on feedback 

and metacognition. As [8] explains, "It considers how pupils 

self-regulate their own learning and in so doing make complex 

decisions about how they use feedback and engage with the 

learning priorities of the classroom". Effective strategies for 

Assessment as Learning involve frequent peer and self-

assessment, consistent and rigorous practice, promoting 

students' inquiry into their own learning, and creating an 

atmosphere where taking risks and making mistakes are 

encouraged. In this context, the author has developed a series 

of innovative and interactive instructional videos for the course 

Object-oriented Programming (Course Code: CBOP3203) to 

engage learners and achieve the major learning outcome of this 

undergraduate course, specifically Course Learning Outcome 

II: Develop Object-Oriented Programs using Java as shown in 

Table 1. 

 

Table 1: Interactive videos developed in this study 

Video Video 

Duration 

Topic Covered 

1 18.21s Class Programs 

2 14.08s Objects 

3 24.18s Constructors 

4 25.39s Inheritance 

 

The videos were developed as a presentation videos anchored 

by a teacher (Figure 1). 

 

 
Fig. 1: Each video was developed as a “presentation video” 

anchored by the author 

 

These videos are shorter in duration (<30 minutes) because 

shorter videos have a positive impact on students [22]. The 

instructional videos developed in this study are based on the 

following premises: 

 

(i) Making Learning Fun: Achieved through 

interactive and engaging methods, utilizing 

technology to enhance the experience (Figure 

2). 

 

 
Fig. 2: Interactive quiz in one the videos that provide 

immediate feedback to the students 

 

(ii) Experiential Learning: Implemented through 

hands-on activities and reflective practices 

(Figures 3a & 3b). 

 

 
Fig. 3a: Interactive activities in one the videos 

 

 
Fig. 3b: Hands-on activities that require follow-up 

discussions in the WhatsApp group with peers 

 

(iii) Cognitivist-Behaviorist Approach: 

Operationalized through Gagne’s nine levels of 

instruction [10]. 

 

(iv) Student-Centered Learning: Emphasizing 

student involvement and agency. 

 

These instructional videos incorporate three innovative 

pedagogical methodologies: problem-based learning, active 

learning, and learning-by-doing. These methods are grounded 

in well-established educational theories, specifically Mayer's 

Cognitive Theory of Multimedia Learning [11,15] and Gagne's 

Nine Events of Instruction [10], ensuring a scientifically sound 

and effective learning experience. 

 

Problem-Based Learning encourages students to tackle 

programming problems that align with the course's learning 
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objectives. This method fosters critical thinking and the 

practical application of concepts. Students watch video 

segments and then engage in associated activities, which must 

be successfully completed before they can proceed.  

 

Active Learning is integrated into the videos through 

interactive tasks that require more than passive viewing. These 

activities include quizzes, reflective questions, and 

collaborative discussions within a dedicated WhatsApp group 

for the course. This group fosters a sense of community, 

simulating in-person interactions and providing a platform for 

peer support and deeper engagement with the content. 

Additionally, the videos link to external immersive content for 

further learning opportunities, enhancing the overall 

educational experience. In this active learning approach via 

video lessons, learners watch a video segment before being 

assigned a set of activities to perform on the video itself. These 

activities must be successfully completed before they can move 

on to the next part of the video (Figure 4).  

 

 
Fig. 4: Student must complete an activity before they can 

move on to the next part of the video 

 

 

If they fail to complete the tasks successfully, they must repeat 

the previous steps. Some videos include an adaptive 

component, directing students to specific parts of the video 

based on their performance in the activities. 

 

According to [1], instructional design alone, including video-

based methods, may not be sufficient for teaching complex 

subjects. Instructors need to consider additional factors that 

influence a student's comprehension in an online learning 

setting. Therefore, the interactive videos developed for this 

study include direct links to external multimedia and immersive 

content, providing opportunities for extended learning and  an 

immersive learning environment that invites active 

participation from the learners (Figure 5). Moreover, these 

videos incorporate thought-provoking self-reflective questions 

that encourage learners to respond and share their insights with 

peers in a specially designed WhatsApp discussion group for 

the course (Figure 6). The video lessons extensively use QR 

codes to support multi-modal learning across multiple devices 

simultaneously. 

 

 

 
 

Fig. 5: External immersive content linked through one of 

the videos  

 

 
Fig. 6: WhatsApp discussion group linked through one of 

the videos 

 

Learners can join the discussion group by scanning a dedicated 

QR code embedded in the video. These interconnected 

activities across various devices enable learners to build a sense 

of community similar to what face-to-face interactions used to 

provide. Additionally, the videos incorporate a gamification 

feature, an escape game, which allows students to test their 

understanding in an enjoyable way (Figure 7). 

 
Fig. 7: “Escape game” linked in one of the videos 

 

The videos are hosted on a Moodle-based LMS. Each student's 

interaction with the videos is captured by the LMS to award 

experience points as they progress through the course. This 

system displays their current level and progress towards the 

next level, adding an element of gamification (Figure 8). The 

author has utilized experience points (XP) to enhance 

gamification in the LMS. Learners receive points for their 

actions on the LMS course page, visualize their progress, 
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compete with others through a “leaderboard,” and unlock 

content based on their individual needs and experiences. This 

provides a stimulating educational experience that can improve 

their knowledge and skills.  

 
Fig. 8: Leaderboard that shows the students’ ranking and 

level-up category for healthy competition 

5. COURSEWARE EVALUATION 

5.1 Participants and Learning Context 
During one of the long semesters at Open University Malaysia 

(OUM), video lessons were introduced in the undergraduate 

Object-Oriented Programming course. A total of 81 students, 

with an average age of 33.2, participated in the course that 

semester. All enrolled students were provided with access to 

the video lessons to improve their online learning experience. 

5.2 Data Collection 

To ensure a robust and academically rigorous research design, 

the study employed a structured approach to evaluating the 

impact of video lessons on student learning outcomes. Before 

engaging with the video lessons, students were required to 

complete a pre-test designed to assess their baseline knowledge 

of the concepts covered in the lessons. This pre-test was an 

essential prerequisite for accessing the video content, ensuring 

that students had an initial understanding before proceeding 

with the instructional material. 

 

Following the completion of the video lessons, students were 

given the opportunity to take a post-test. The post-test was 

designed with identical multiple-choice questions (MCQs) as 

the pre-test to facilitate a direct comparison of students' 

knowledge before and after the instructional intervention. Both 

tests were meticulously constructed, consisting of 12 points 

each, and focused primarily on higher-order cognitive skills, 

such as application and analysis, to assess the depth of students' 

understanding of the concepts presented. 

 

Participation in the survey, pre-test, and post-test was entirely 

voluntary, ensuring that students engaged with the research 

tools willingly. To maintain the integrity of the research 

process, access to the post-test was strictly controlled; students 

could only attempt the post-test after fully completing all the 

video lessons. This ensured that the data collected reflected 

genuine post-instruction understanding. 

 

The data collected from the pre-test and post-test were 

subjected to thorough analysis using descriptive statistics, 

specifically focusing on mean scores. This analysis provided a 

clear picture of the students' learning gains and the 

effectiveness of the video lessons in enhancing their 

understanding of the material. The use of identical pre-test and 

post-test questions allowed for a precise measurement of 

learning improvements, making the study's findings both 

reliable and valid. 

5.3 Results 

A total of 40 students, accounting for 87% of those registered 

for the course, completed both the pre-test and post-test. The 

average score on the post-test was higher than the pre-test 

average score (see Figure 9). Engagement with the video 

lessons significantly enhanced students' understanding of the 

concepts. The average pre-test score was 3.7, while the average 

post-test score increased to 6.9 out of 12. Only the scores of 

students who completed both the pre-test and post-test were 

included in the analysis. 

 

Fig. 9: Students’ pre-test (taken before accessing the video 

lessons) and post-test (taken immediately after completing 

the video lessons’ lessons) scores  

 

6. DISCUSSION & CONCLUSION 
 

The results indicate a good improvement in students' 

understanding of course concepts, as demonstrated by the 

increase in post-test scores compared to pre-test scores. This 

improvement can be attributed to the effective interplay of 

various types of interactions within the learning environment. 

The student-student interactions, while not directly measured, 

likely played a role in reinforcing learning through peer 

discussions and support. The marked increase in scores, from 

an average of 3.7 on the pre-test to 6.9 on the post-test, 

underscores the effectiveness of student-content interaction, 

particularly through engagement with video lessons, which 

facilitated a deeper comprehension of the material. 

Additionally, the student-interface interaction also contributed 

to these positive outcomes, as a user-friendly learning platform 

would have enabled students to engage more seamlessly with 

the content, minimizing distractions and technical challenges. 

Together, these interactions—among students, content, and the 

learning interface—resulted in enhanced learning outcomes, as 

evidenced by the significant improvement in test scores. 

 

This study has demonstrated that interactive video lessons, 

when combined with immersive external resources, can 

significantly enhance assessment as learning. By integrating 

multimedia elements and providing direct links to additional 

content, these video lessons engage students more effectively 

and support deeper understanding. The interactive nature of 

these videos fosters active learning and self-assessment, 

enabling learners to monitor their progress and adjust their 

learning strategies. Furthermore, the inclusion of thought-
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provoking questions and opportunities for peer interaction in 

discussion groups promotes critical thinking and collaborative 

learning, making the assessment process more dynamic and 

impactful. 

 

Video lessons enable a combined approach to learning, 

encompassing teaching pedagogy, problem-solving strategies, 

and content knowledge [2,17]. The future of video in teaching 

and learning is poised to evolve significantly as technology 

continues to advance and educational institutions adapt to the 

changing needs of students. This study's findings underscore 

the effectiveness of well-designed and assessment-centric 

instructional videos as powerful learning tools, particularly 

when they are engaging, interactive, and incorporate other 

pedagogical elements. The author envisions a video-based 

learning environment in which videos serve as the foundation 

for teaching and learning, with other resources branching out 

from the videos to create a comprehensive and immersive 

educational experience. The future of video in teaching and 

learning will likely involve more seamless integration with 

other educational technologies, such as learning management 

systems, e-portfolios, and assessment tools. This integration 

will facilitate more cohesive and streamlined learning 

experiences, enabling students and educators to track progress, 

share resources, and collaborate more effectively. 

 

As a way forward in this study, the author has currently 

incorporated these video lessons into the continuous 

assessment process. Students will be required to engage with 

the video lessons prior to attempting the graded continuous 

assessments. Utilizing video lessons before attempting 

assignments presents numerous benefits that can strengthen the 

learning experience and bolster overall educational 

achievement. These benefits include enhanced understanding 

of the subject matter, the establishment of relevant context, 

increased motivation and self-confidence, and the 

reinforcement of crucial concepts. 
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