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Introduction 
 
Video is a learning medium that is simple to 
integrate into a variety of activities, both online 
and offline, especially during the COVID-19 
pandemic. Videos are needed to help students 
understand the learning activities. Research 
shows that implementing educational videos is 
considered adequate in learning activities (Hadi, 
2017). Saman and Tiro (2019) state that using 
videos in mathematics learning can increase 
students’ motivation and achievement. 
Therefore, videos are essential to use as a 
mathematics learning medium. 
 
Moreover, educational videos are also seen as 
an appropriate medium for learning activities in 
the era of the Industrial Revolution 4.0 (Putry 
et al, 2020). Educational videos have several 

benefits. Students can see some events that 
cannot be seen directly because of danger or 
past events. They can play back the videos as 
needed. This learning also can increase their 
interest and motivation (Yudianto, 2017). 
Therefore, educational videos can provide 
students access to more insightful knowledge 
that may be difficult to reach directly. Sudjana 
& Rivai (1992) previously emphasized that 
videos provide benefits: (1) students can 
increase their motivation, (2) the message will 
be more precise so that students can 
understand and master the materials easily 
based on the learning objectives. 
 
In this research, the development of 
educational videos was combined with project-
based learning (PjBL). PjBL allows students to 
learn something by carrying out activities and 
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A B S T R A C T 

 
Video is a learning medium that is simple to integrate into a variety of 
activities, both online and offline. As a result, video development, 
including studying mathematical logic and set material, is essential. 
This research aims to develop project-based educational videos on 
mathematical logic and mathematics material. This research is 
development research using the Richey & Klein (DPE) development 
model. There are three stages of development: design, production, and 
evaluation. This educational video was implemented on 25 students in 
the third semester of the Mathematics Education Study Program 
(FKIP UAD). The results of the material expert assessment showed a 
score of 4.23 (good category) and the media expert assessment scored 
4.55 (very good category). Besides that, the student’s response during 
implementation got a score of 3.9 (good category).  
 

 
 

http://journal.walisongo.ac.id/index.php/attaqaddum/index
mailto:syariful.fahmi@pmat.uad.ac.id
http://u.lipi.go.id/1327838719
http://u.lipi.go.id/1456976994


At-Taqaddum 
Vol. 15 No. 1 (2023) Pg. 42-50 

 

43 | P a g e  

applying ideas through activities related to the 
real world like a professional (Krajcik & 
Blumenfeld, 2006). Moreover, it allows teachers 
to manage learning in the classroom by 
involving projects containing complex tasks 
based on a problem as an initial step in 
collecting and integrating new knowledge in 
line with their experiences in daily activities 
(Widyantini, 2014). On the other hand, the 
Mathematical Logic and Sets courses contain 
very closely related content to daily life. 
Therefore, PjBL is very suitable for integrating 
into learning mathematical logic and sets using 
video as learning media. 
 
Previously, some researchers have developed 
project-based educational videos in 
mathematical logic and sets courses. Hasyim 
(2018) carried out project-based video 
development on linear equations material. 
Then, Vahini (2021) also developed project-
based videos to develop students’ reasoning 
abilities. Reasoning is closely related to 
mathematical logic but not for mathematical 
logic and sets. Situmorang (2015) specifically 
researched mathematical logic and sets courses, 
but it was just on invasion of learning. 
Therefore, this research needs to focus on 
developing project-based videos in 
mathematical logic and set courses. 

 
Research Methods 
 
This study used developmental research design 
to develop project-based videos as learning 
media on mathematical logic and sets. This 
study uses the Richey & Klein development 
model (DPE Model) which consists of three 
development steps: design, production, and 
evaluation. At the design stage, we carried out 
need analysis of the material and curriculum. 
Besides that, we also developed the instruments 
of product assessment and product design. At 
the production stage, the product design that 
has been created is developed into a video. 
Then, the editing process is carried out to 
implement the product realistically. The final 
stage is evaluation which validators, media 
experts, and material experts assess the quality 
of the product. In the end, the product is 
implemented in classroom learning activities. 
 
The implementation was conducted in the 
Mathematical Logic class and the third-
semester Student Association of Mathematics 
Education Study Program at Universitas 
Ahmad Dahlan.  25 students took part in the 
lecture activities and responded to the products. 
Figure 1 shows a fishbone diagram of the 
research stages carried out.  

 
   
  
  
  
  
  
  
  
  
  
  
  
 
 
  
 
 
 

Figure 1. Fishbone diagram of research stages 
  
 
 

 
 

Evaluation Stage 

media experts and material 

experts assess the quality of the 

product, and its implementation 

in the classroom.  

Design Stage 

Theoretical studies and needs 

analysis are as the basis for video 

development. A design for a logic 

learning video was also created.  

Project-based 

educational video for 

mathematical logic 

and sets course.  

Production stage  

the product design that has been created is 

developed into a video. Then, the editing 

process is carried out. 
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Results and Discussion 
 
Educational videos on mathematical logic and 
sets material are developed by using the DPE 
(Design, Production, and Evaluation) 
development model. The activities carried out 
in each stage are explained as follows: 

1. Design  
Some activities were carried out at this stage 
including needs analysis in the form of 
curriculum and material. Based on the 
curriculum, mathematical logic and sets 
course has several achievements as shown in 
Table 1. 

  
 

Table 1. Achievements in Mathematical Logic and Sets Course 
 

CPMK-1 Mastering mathematical pedagogical-didactic concepts to 

carry out primary and secondary education learning 

oriented toward life skills. 

CPMK-2 Demonstrate an attitude of hard work, responsibility, and 

the ability to work together in attending face-to-face 

lectures, teaching practice, and finishing lecture assignments 

(KU-002, KU-007). 

CPMK-3 Mastering mathematical theoretical concepts including 

mathematical logic, discrete mathematics, algebra, analysis, 

geometry, probability theory, statistics, principles of 

mathematical modeling, linear programming, differential 

equations, and numerical methods that support 

mathematics learning in primary and secondary education, 

as well as for further studies. 

CPMK-4 Mastering the principles and techniques of planning, 

implementing, and evaluating in mathematics learning. 

CPMK-5 Mastering factual knowledge about the functions and 

benefits of technology, especially information and 

communication technology, which is related to mathematics 

learning. 

  
From this Course Learning Outcomes 
(CPMK), learning materials and content related 
to mathematical logic and sets are compiled, as 

shown in Table 2. These materials will be 
developed into e-learning on mathematical logic 
and sets for each meeting. 

  
Table 2. List of materials at each meeting of the Mathematical Logic and Sets Course 

 

Meeting Materials  

1 Statement or proposition 
2 Compound Statements and Their Truth Tables including Negation, 

Conjunction, Disjunction, Implication, and Bi-implication 
3 Calculus Statement, including tautology and contradiction, truth 

value functions 
4 Quantification and Predicate Logic with learning materials: Logical 

Equivalence, Negation of Statements with Quantification, 
Translating Sentences into Logical Expressions, and System 
Specifications with Quantification. 
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5 Inconsistency of Statements 
6 Proof in Mathematics: Direct Proof and Indirect Proof (Reductio Ad 

Absurdum)  
7 Sets Concept 
8 Mid-term Test 
9 Relation between Logic and Sets and Operations on Sets 
10 Understanding Relations 
11 Inverse Relations 
12 The types of relations are symmetric relations, reflexive relations, 

transitive relations, and equivalent relations.  
13 Function Concept 
14 Types of Functions 
15 Function Composition 
16 Final Test 

 
In general, the concept map in the 
Mathematical Logic and Sets course developed 
in this research is shown in Figure 2. At this 
stage, the instruments of material and media 
expert assessment and student response 
questionnaires were also made and developed 
based on indicators in the theoretical study. To 
have a clear design on the learning needs and 
technical capabilities of the organization and 
students, the form of e-learning products 

evaluation must consider some aspects as 
follows:  
1. Related content aspects 

a. The products produced are suitable to 
the community user target. 

b. The learning objectives are clear, and 
the content is exciting and interactive. 

c. Well-structured content. 
d. The language used is easy to understand 

and provides links to additional sources 
of information. 

  

  
 

Figure 2. Concept Map of Mathematical Logic and Sets Course 
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e.  Reference 
f. Content related to other scientific 

disciplines. (references for models, 
theory, and practice) 

g. There are exercises related to the 
content, and there are clear instructions. 

h. Assessment including self-assessment 
 
2. Communication and collaboration aspects 

a. Possibility to communicate 
simultaneously (chatting). 

b. Possibility to communicate 
asynchronously (email, forum, SMS, 
etc.) 

c. Determining time limits for 
asynchronous communications 

d. Possibility to form groups. 
e. Possibility to upload or download 

documents. 
f. The product includes a calendar (note 

function). 
g. Having the training to make good 

communication. 
  
3. Didactical aspects 

a. Respect different levels of expertise. 
b. Having an interactive form of 

learning. 
c. having supporting and explanation 

facilities. 
d. As a means to understand, apply, or 

develop knowledge. 
e. Does it allow teacher support or a 

FAQ? 
f. Does it include case studies?  

  
4. Use and usability aspect 

a. Ease of use 
b. It’s easy for staff to add, delete, and 

upgrade the content. 
c. Having a clear presentation package and 

professional appearance. Graphics, 
visual style, sound, and animation 
choices should increase learning points. 

d. Is the design attractive? 
e. Navigation and orientation should be 

easy. 
f. Can users find information quickly? The 

index contains keywords or topics. 
  
2. PRODUCTION 

Some activities are carried out at the 
production stage including e-learning 

development based on material prepared. 
Overall, there were 16 meetings for the 
implementation. Material, practice, and 
assessment items are prepared in the 
Semester Lesson Plan (RPS). Students must 
do some tasks, depending on the 
competencies that will be taught. 
Assignments include PowerPoint 
presentations, videos, quizzes, questions, 
and so on. Online teaching materials are 
teaching materials used in online learning 
using the Learning Management Systems 
(LMS) of UAD. Supporting materials in the 
form of quiz models, texts, simulations, 
animations, films, audio-visual, forums, 
assignments, multimedia, and chat can be 
added to enrich the material that has been 
prepared. 
 
Lectures are carried out through an online 
learning model (e-learning), in a Moodle-
based learning management system (LMS) 
(https://elearning.uad.ac.id/). The e-
learning website contains menus that are 
adequate to support online learning. The e-
learning home page display was created 
using Canva as the design.  Here are some of 
the looks of the display. Figure 3 shows the 
home display of e-learning. 

  

 
Figure 3. E-learning homepage display 

  
This home page consists of: 
1. Cover e-learning, 
2. Greetings for students, learning outcomes, 

and references used to support further 
learning on the materials. E-learning 
provides learning resources that can be 
accessed directly through educational 
videos, reference books, and assessments. 
Here is the display: 
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Figure 4. Display of the e-learning greeting page 

  
3. Course description. Here is the display: 

  
Figure 5. The display of the Course Description 
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4. Lesson Plan (RPS) and competency maps. Here is the display: 
  

 
Figure 6. Lesson Plan (RPS) page display and competency map 

  
5. Glossary. Here is the display: 
  

 
Figure 7. Glossary page display 
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This e-learning development also has H5P-based educational videos like in the sixth and seventh-week 
meetings. Here is the display: 
              

 

 

Figure 8. Educational videos for meeting 6 and 7 
. 
  
3. EVALUATION 

 
At this stage, material and media experts 
assessed or validated the educational videos. 
The assessment results of the material expert 
can be seen in Table 3. The total average 
score is 4.23, which means the material in 
this educational video is in a good category. 
Meanwhile, the validation results of the 
media expert can be seen in Table 4. The 
calculation results show a score of 4.55, 
which means it is in the very good category. 

Table 3. Validation results of material expert  

Assessment Aspects Average  

Content aspects  4.26 

Language/Communication 
Aspects 4.31 

Collaboration Aspect 4.11 

Average  4.23 

 
Table 4. Validation Results of Media Expert 

Assessment Aspects Average  

didactic aspect 4.68 

aspects of use 4.47 

aspects of usability 4.67 

benefit aspect 4.38 

Average  4.55 

 
  

Lastly, the educational video also received a 
response assessment from students, which 
included four aspects in Table 5; aspects of 
content quality, grammar, motivation, and use 
of images and sound. The responses obtained 
showed an average score of 3.98 which means 
that it is in the good category. 
  

Table 5. Media Expert Validation Results 

Assessment Aspects Average  

Content quality 4.08 

Grammar 4.17 

Motivation 3.94 

Use of images, forums, 
chat, and video 3.75 

Average  4.55 

 
Conclusion 
 
In conclusion, the development of project-
based educational videos on mathematical logic 
and sets materials consists of three stages: 
design, production, and evaluation. Regarding 
the product’s quality, the material expert’s 
assessment results showed a score of 4.23, 
which means that it is in the good category, and 
the media expert assessment scored 4.55 (in the 
very good category). Lastly, the student’s 
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response during implementation was also very 
good, scored 3.98 (in the good category).  
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