
 

Use of Online Educational Videos for Concept-oriented Peer-based  
Learning 

Sherif Abdelhamid1, Tristen Stower1 

 

Virginia Military Institute 
United States 

  

 

Abstract  
 
Researchers have always studied the use of non-traditional and novel electronic methods in teaching, 
including web-based modalities. According to existing literature, educational videos are increasingly 
used in education, and students can learn complex concepts much better when presented with visual 

explanatory videos. Additionally, researchers have studied the use of educational videos in students' 
self-regulated learning, motivation, and engagement. Web 2.0 applications, such as the online video 

platform YouTube, may enhance the students' knowledge and retention while connecting with peers 
and faculty. However, the availability of this immense variety of online videos poses problems when 
picking out the relevant, updated, and appropriate ones for educational purposes. Additionally, the 
absence of instructors' support may introduce irrelevant concepts and affect the students' existing 

conceptual knowledge. In this paper, we present a concept-oriented peer-based learning framework 
(COPL). This learning framework helps students improve their learning and increase their motivation 
and engagement. The proposed framework is based on the Feynman technique or mental model, 
summarised in the following statement "If you want to learn something properly, try to explain it 
clearly." By trying to teach a concept in plain terms, students will immediately see where they 

understand that concept. They will also be able to identify gaps in their conceptual knowledge 
instantly. The proposed framework steps are (i) Instructor identifies the learning objectives, (ii) 
instructor determines related concepts and defines assessment metrics, (iii) students use the 
Feynman technique to create videos explaining these concepts and can provide constructive feedback 

on peers' videos, and finally, (iv) instructor moderates the content and assigns digital badges, as 
incentives, to students based on their interactions and engagement. Our study contributions: (i) a new 
framework that supports the students' learning, engagement, and motivation supported by the activity 
and motivation theories, (ii) a web-based cyber-environment that fosters peer-based learning, 
collaboration, and interaction, (iii) a fruitful approach to educational data collection and analysis, and 

(iv) an insight for researchers and faculty members on how the students form a community of learners 
to extend their collective knowledge through the video-based co-explanation of various concepts. 
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1. Introduction 
A concept-oriented peer-based learning framework (COPL) is presented in this work. The framework 
aims to increase the students’ motivation and engagement. Video-based learning is being used more 
and more since video explanations of complex concepts can help students learn more effectively [1]. 

Researchers have also examined the effect of educational videos on students' motivation, awareness, 
and engagement [2]. By providing students with access to online video platforms, such as YouTube, 
they can increase their knowledge and retention [3]. Despite the abundance of online videos available, 
it can be challenging to determine which ones are relevant, updated, and appropriate to use in 
education. Furthermore, the absence of instructors' support means that students can be introduced to 

irrelevant ideas and negatively affect their knowledge. In this work, we are trying to fill in this gap by 
utilizing the COPL framework within our new system. By providing an enclosed system with content 
created by the community of students and moderated by instructors, we believe this approach will 
make the classes more motivational and significantly reduce face-to-face students' lecturing. This 

environment will suit distance learning, improve self-regulated learning, and encourage discussions 
and cooperative peer-based learning. In the following sections, we will present related work, a 
discussion of the proposed methodology, system overview and components, and finally, the 
conclusions and future work. 
 



 

2. Related work  
In [1], researchers studied the use of YouTube videos to enhance students’ learning. The study results 
have shown that students can remember complex concepts much better when exposed to a visual 
explanation video. In another study [4], researchers examined the use of self-made YouTube videos 

by lecturers in teaching mathematics. Results confirmed that students use YouTube regularly and 
showed that they preferred videos created by their lecturers to videos on the Internet. Another work [5] 
investigated the video selection approach’s appropriateness, and results showed that videos posted 
on YouTube could lack the potential to address mixed ability students and have fewer objectives. 
Audience retention is a timeline-based data source representing the share of users watching a 

particular point in a video over its duration. Researchers in another study [6] found that lecturers can 
use educational videos as a new tool to increase students’ motivation. These videos existed on the 
university’s teaching platform (based on Moodle) or were available through YouTube channels. Online 
video platforms have been the central focus of several studies interested in self-regulated learning. In 

one study [7], students created videos to explain solutions to challenging calculus exercises. Students’ 
surveys suggest that a significantly higher level of self-regulated learning occurs in making these 
videos than in completing traditional written or online homework. In another study [8], researchers 
compared the impact of interactive and non-interactive video on students’ learning. Results showed 
that students who have control of the video movement and can move freely to the most important or 

interesting sections have higher satisfaction and achievement of learning outcomes. Another research 
work [14], studied instructor stylistics and their use of figurative language in online YouTube videos. 
Results showed variations accross various computer science topics and  found that student 
engagement metrics like the number of likes are positively correlated and that the sentiment polarity of 

students’ comments is correlated with the number of likes. 
 

3. Methodology  
The COPL framework consists of four main steps, summarized in fig. 1. The COPL framework follows 
the motivation and activity learning theories. We discuss motivation as being intrinsic or extrinsic. 

Intrinsically motivated behaviors are performed because of the sense of personal satisfaction they 
bring, while extrinsically motivated behaviors are performed to receive something from others. Our 
motivations are often a mix of intrinsic and extrinsic factors, but the nature of the combination of these 
factors might change over time. Using the implemented system with the COPL framework, students 
can experience intrinsic motivation when they feel a sense of belonging and some control over the 

learning environment by taking the role of the instructor in creating educational videos for their peers. 
Furthermore, assigning students topics and related concepts that are challenging yet doable and easy 
to explain, along with a rationale for engaging in various learning activities, can enhance their intrinsic 
motivation [9]. Verbal praise in the video comments by the instructor and other students might 

increase intrinsic motivation [10]. Using COPL, intrinsic and extrinsic motivation can be achieved by 
assigning digital badges to students based on their contributions and learning goals. A study revealed 
that badges impact both intrinsic and extrinsic motivation and that the effects of badges differ based 
on the learner's ability, prior knowledge level, and badge design [11]. Other researchers found that 
badges increased student interaction and can be more useful in online courses [12]. Engeström's 

Activity Theory [13] was one of the bases for the COPL framework. Engeström's approach explained 
human thought processes based on the individual's social interactions with the external world through 
artifacts, specifically in situations where activities were being produced. Through the implemented 
system, students can interact with each other and the instructor. Interactions will be mediated by the 

implemented system and influenced by the comments, digital badges, and the number of likes.  
Instructors should ensure that students’ videos are relevant and that others are engaged and 
responding appropriately to help the entire community of learners to extend their collective knowledge. 



 

 

Fig. 1. The COPL framework’s main steps.  

 

4. System Overview  
The implemented system utilizes a coordinating architecture that serves as a multiplexer for various 
components (Fig. 2). It consists of a web-based user interface, a database (contains students’ profile 

data, educational videos, students’ interactions), learning analytics tools, and a resource manager 
(connects the system to computing resources including Amazon and Google web services and 
learning management systems including Canvas). The vision behind this architecture is to make the 
system self-sustainable, where students and educators can contribute new videos and learning 

resources. In addition, the design helps the system be self-manageable as it hides the complexities of 
resource allocation, scheduling, cross-platform interactions, and other low-level concerns from end-
users. 

 

Fig 2. The Implemented system multi-tier architecture. 
 
The system includes an interactive web-based interface that serves users with various access rights, 

including students, instructors, and admin users. One of the interface design goals is to enhance the 
students’ experience and make their journey through the system as easy and usable as possible. The 
system provides the capability for students to create and share educational videos and learning 
resources with other students (Fig. 3.a). Instructors or admin users can moderate the uploaded 
videos. Students can comment and provide constructive feedback on their peers’ videos and use the 

like button to show support, as shown in fig. 3.b. Instructors have a special screen to add new topics 
and define related concepts. Additionally, the admin user can monitor and block content if needed. 

 



 

  

(a)                                                                 (b) 
Fig 3. The web-based interface has various screens that serve different functionalities, including (a) 
student creating and sharing educational videos to explain concepts created by instructors and (b) 

viewing and providing constructive feedback on peers’ videos. 

 
 
 

5. Conclusion and Future Work  
We have described the COPL framework that aims to help improve the students’ engagement and 
motivation. COPL will help the students be directly involved in enhancing the learning process. This 
pedagogical approach is described as a “Students as Partners” approach where students form a 

community of learners to extend their collective knowledge through the video-based co-explanation of 
various concepts. While educational videos are progressively becoming more commonplace in various 
classroom settings, the large and diverse catalogs of websites can present an issue of irrelevant, 
inaccurate, or inappropriate concepts. The COPL framework through the implemented system, 
students can utilize the benefits of educational videos within a safe and engaging environment. 

Furthermore, through intrinsic and extrinsic motivators induced in the COPL framework,  instructors 
can further the students' educational success while accurately gauging a student's current knowledge 
regarding a given topic. Our future work will involve the integration of the COPL framework and 
system in an undergraduate course within the computer science department. Additionally, we will 

collect and analyze data related to students’ motivation and engagement through surveys and 
interviews. 
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