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ABSTRACT

..The integration of interactive media in mathematics education remains limited, particularly in fostering active
engagement and meaningful dialogue between lecturers and students. To address this gap, this study developed a
mathematics learning video based on interaction dynamics and integrated it with the Edpuzzle platform. The novelty
of this research lies in embedding structured interaction patterns within a digital video environment, promoting
dialogic learning, pedagogical reflection, and sustained student engagement—elements often lacking in conventional
instructional videos. The development process followed the ADDIE model, encompassing five stages: Analyze,
Design, Develop, Implement, and Evaluate. This study involved 30 university students from two institutions in Bali.
The final product is an interactive video that includes embedded questions and supports both synchronous and
asynchronous interactions. Validation was conducted using the Learning Object Review Instrument (LORI) by two
content experts and two media experts, while practicality was assessed through the User Experience Questionnaire
(UEQ) completed by student participants. The results indicated that the video is highly valid in terms of content and
design. Practicality findings revealed excellent ratings in attractiveness, efficiency, clarity, and novelty. These
outcomes suggest that the developed video not only enhances the delivery of mathematics content but also supports
student engagement and pedagogical development. In conclusion, the study produced a valid and practical interactive
video that serves as a promising model for technology-enhanced learning in mathematics education.
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Introduction

Learning mathematics in higher education, especially for students majoring in mathematics
education, has its own challenges in terms of engagement, understanding abstract concepts, and
mathematical communication skills. In today's digital era, the utilisation of technology in learning is a
necessity, especially in the context of higher education which is required to be adaptive and flexible. One
of the developing approaches is the application of interaction dynamics, which is the management of
interactions between lecturers and students synchronously (directly) and asynchronously (indirectly) to
create meaningful and participatory learning experiences (Borba et al., 2016; Mohammad et al., 2024).

This approach has been shown to increase student engagement in mathematics learning, both

through real-time online discussions and flexible forum-based collaboration (Mallet, 2008; Yorganci,
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2025). In addition, interactions designed with attention to social presence and the active role of lecturers
can encourage deeper understanding of mathematical concepts (Brinkerhoff et al., 2024). Therefore, the
integration of technology and appropriate interaction strategies is essential to create adaptive,
collaborative, and 21st century competency development-oriented mathematics learning.

However, the reality in the field shows that the utilisation of learning media, especially learning
videos, still tends to be one-way and does not fully support the dynamics of active interaction. Students
are often passive recipients of information, without enough space to interact meaningfully, both with
lecturers and fellow students, in a flexible time. This issue is aligned with findings from Mayer’s Cognitive
Theory of Multimedia Learning (Mayer, 2009), which emphasizes that meaningful learning occurs when
learners actively engage with content through selecting, organizing, and integrating information. One-way
videos, which do not encourage this engagement, may hinder deeper cognitive processing. Moreover,
Moore's (1989) Theory of Interaction in Distance Education identifies three critical types of interaction:
learner-content, learner-instructor, and learner-learner. Traditional learning videos predominantly support
only learner-content interaction and often neglect the other two forms, which are essential for fostering
deeper understanding and collaborative learning.

A number of previous studies have highlighted the effectiveness of online learning, blended
learning and the use of learning videos. These studies show that digital media can help improve
understanding and learning outcomes, especially during the pandemic (Hermawan et al., 2019; Nikmawati
et al., 2019; Radovi¢ et al., 2020). However, these studies generally have not explicitly integrated the
concept of interaction dynamics, especially in the context of media development that allows a combination
of synchronous and asynchronous interactions (Borba et al., 2016; 1. Jayantika & Namur, 2022; Rajendra
& Sudana, 2018). Interactive learning videos can enhance conceptual understanding, boost student
engagement in discussions and collaboration, and increase motivation by offering flexible access to
material and supporting deeper learning through group or class interaction (Kay, 2012; Aprilia et al., 2022;
Brillian, 2023; Nurwahidah, 2021; Sherer & Shea, 2011). For the next, interactive learning videos
designed with user-friendly principles and based on digital technology have a high level of validity based
on media expert tests (Tzavara et al., 2018). This shows a research gap in the development of learning
videos that are not only informative, but also communicative and interactive according to the
characteristics of mathematics learning in higher education (Yorganci, 2025).

Furthermore, there is an anomaly between theory and practice. In theory, technology-based learning
is believed to improve student motivation and learning outcomes (Nursidiq, 2023; Permatasari, 2020).

However, in practice, students often feel isolated in online or video-based learning due to the lack of two-
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way interaction and feedback (Brinkerhoff et al., 2024; Mallet, 2008; Payadnya & Agung Ngurah Trisna
Jayantika, 2022). On the other hand, lecturers also have difficulties in facilitating complex mathematical
communication through media that are limited to presenting information.

This research plays an important role in filling this gap by developing a learning video specifically
designed to support interaction dynamics-oriented mathematics learning. By presenting interactive
elements in the video through Edpuzzle that can be integrated in the learning video, as well as scenarios
for its use in synchronous and asynchronous contexts, it is hoped that this model will not only strengthen
the quality of teaching, but also open up opportunities for further research to develop more humanistic
and dynamic media in mathematics education (Ade et al., 2025; Mahendra et al., 2022; Vahini, 2022).

In the context of educating prospective mathematics teachers, pedagogical skills—particularly the
ability to select and utilize learning media that support interaction—are essential. The learning experience
created through interaction dynamics-oriented learning videos not only enhances students' understanding
of mathematical content but also equips them with the ability to design interactive instruction when they
become educators (I. G. A. N. T. Jayantika et al., 2019; Sari et al., 2022). Therefore, the development of
this learning media serves not only to improve the effectiveness of current learning but also as a long-term
investment in producing adaptive, reflective mathematics teachers who can facilitate 21st-century learning
environments.

The novelty of this research lies in its specific focus on embedding interaction dynamics into a
video-based learning environment tailored for prospective mathematics teachers, utilizing the Edpuzzle
platform. While previous studies, such as by Yulianti et al. (2021), have focused on the effectiveness of
video-based learning in improving mathematical understanding (Lestari, 2021), and Putra & Widodo
(2022) explored interactive videos to boost student motivation, they did not explicitly address the
development of pedagogical skills or simulate classroom interaction within the video structure . Similarly,
research by murtafiah (2023) emphasized multimedia integration in mathematics learning but lacked
synchronous and asynchronous interaction features linked to teaching practice (Murtafiah et al., 2023).
This study goes beyond delivering content or enhancing motivation—it positions the video as a tool for
modeling pedagogical strategies and facilitating dialogic, interactive learning. It also incorporates
structured interaction points that promote active reflection and teaching scenario design, elements critical
for pre-service teacher development.

The implications of this research are twofold. First, it provides a practical model for creating digital

learning media that enhances both content mastery and pedagogical thinking. Second, it contributes to

316



https://creativecommons.org/licenses/by/4.0/

Volume 7, Nomor 1, Juli 2025, pp. 314-330

mathematics teacher education by promoting reflective, student-centered instructional approaches aligned
with 21st-century educational demands.

The next section presents the methodology that includes research design, research subjects, data
collection techniques and data analysis techniques used in this study. Furthermore, the results of this study
and the discussion of the results obtained are presented. At the end of this section, conclusions from the
research results, limitations and recommendations that become opportunities for further research are

presented.

Methods

This research is a Research and Development (R&D) study with the ADDIE model. The ADDIE
model involves five phases, including analyse, design, develop, implement, and evaluate(Zhang & Tian,
2024). This model is considered systematic and flexible to be applied in learning media development,
including in the context of mathematics education which demands adaptive instructional design.

This research produced a wvalid, practical and effective Edpuzzle-integrated learning video
developed through the five steps of the ADDIE model. The integration of Edpuzzle allows lecturers to
insert interactive quizzes and immediate feedback in the video, which is aligned with the goal of creating
interaction dynamics-based mathematics learning. By following the structured stages in the ADDIE
model, this media development process is not only result-oriented, but also pays attention to the
sustainability of the effectiveness of media use in the long term (Kathryn et al., 2016). The subjects of this
study were all students taking calculus I course. This research involved 30 students spread across two
universities in Bali. Where the implementation of learning is carried out combined with two dynamics of
interaction in learning, namely synchronous and asynchronous. The edpuzzle integrated learning video
developed was used in both synchronous and asynchronous learning.

The data in this study were collected using Learning Object Review Instrument (LORI)
questionnaire and User Experience Questionnaire (UEQ) questionnaire. The LORI questionnaire was used
to collect validity data for both material experts and media experts. Meanwhile, the UEQ questionnaire
was used to measure the practicality of the edpuzzle integrated learning video.

The edpuzzle-integrated learning video developed will be tested for validity and practicality of the
integrated process at the stages of the ADDIE model. The stages of development with the ADDIE model
are described as follows.

Table 1. Research Implementation According to ADDIE Flow
No Stages Activity description
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Analyze

At this stage, needs analysis and curriculum analysis
were carried out

Design

At the design stage, a draft of the edpuzzle-integrated
learning video was developed based on the results of the
needs and curriculum analysis at the previous stage. In
addition, at the design stage, the story board of the
edpuzzle integrated learning video was developed.

Develop

At this stage, the content of the edpuzzle-integrated
learning video is developed based on the draft which is
the output of the design stage. At this stage, the validity
of the product is tested by 4 experts, namely 2 media
experts and 2 material experts. The instrument used for
the validity test is LORI.

Implement

At this stage, students were tested by applying the
learning video integrated with edpuzzle. At this stage,
practicality testing is carried out with the UEQ
questionnaire.

Evaluate

The evaluate stage is integrated in each stage.

questionnaire was used to measure the validity of the developed product. The LORI questionnaire was
given at the develop stage which involved 2 material experts and 2 media experts. The lattice of the LORI

questionnaire is presented in the table below.

The data in this study were collected using LORI questionnaire and UEQ questionnaire. The LORI

Table 2. LORI Questionnaire for Material Expert

Aspect

Indicator

Content Quality

Rigour of the material

Accuracy of material

Regularity in presentation of material

Accuracy in the level of detail of the material

Learning and Alignment

In accordance with the learning objectives

In accordance with the learning activity

el il Benl Pl el S d en

In accordance with the assessment in learning

4. In accordance with student characteristics

Feed-back and adaptation

Adaptation or feedback content can be executed by
different learners or learning models

motivation

Ability to motivate and attract student attention

Table 3. LORI Questionnaire for Media Expert
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No Aspect Indicator
A Presentation Design Multimedia design (visual and audio) can help improve
and streamline learning.

1. Ease of navigation
2. Predictable display
C Accessibility Ease of access

Ability to be used in different learning variations and with
different students
E Standards compliance Adbhere to international standard specifications

B Interaction Usability

Reusability

The UEQ questionnaire is used to measure the practicality of the product when it is tested in
classroom learning. The indicators of this UEQ questionnaire are presented in the table below.

Tabel 4. User Experience Questionnaire

No Indicator Definition

1 Attraction The user's general perception of the product as a whole, including
impressions of whether the product is fun, interesting or boring.

2 Agility The ease with which users understand and learn to use the product,
including whether the product feels easy to learn and logical.

3 Efficiency The extent to which users can complete tasks quickly and without
excessive effort when using the product.

4 Accuracy The user's level of trust in the product, including perceived control,
predictability, and consistency of the system.

5 Stimulation The extent to which the product is able to provide a fun, engaging, and
motivating experience for the user.

6 Novelty Perception of how innovative and creative the product is, and the extent
to which the product feels interesting and not boring due to its
uniqueness.

Results and Discussion
Results

The interaction dynamic orientated learning video developed in Calculus I course is an Edpuzzle
integrated learning video. This video is grouped into 4 topics that are assigned to 4 Edpuzzle classes
according to the topic, namely Calculus I course Part 1 Class related to Topic Chapter 1 Real Number
System, Calculus I course Part 2 Class related to Topic Chapter 2 course Functions, Calculus I course Part
3 Class related to Topic Chapter 3 Limit, Calculus I course Part 4 Class related to Topic 4 Derivative.

Edpuzzle application is a programme that can be accessed online at https://edpuzzle.com/

The video development went through the ADDIE stages which are described as follows:
1. Analyze
Findings from the analysis of the Calculus I course reveal that many students struggle with grasping

abstract mathematical concepts, especially within key topics such as the real number system, functions,
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limits, and derivatives. Some students have a weak mathematical foundation, as well as a lack of interest
and ability to explore the material independently. Teaching materials that are generally used consist of
PowerPoint presentation slides from lecturers, Calculus I course textbooks as the main reference, and
some learning videos that are less interactive.

The learning methods applied in Calculus I courses include lectures accompanied by discussions,
discovery learning, and Problem-Based Learning. However, these methods have not optimally created
student interaction and collaboration in learning. Discussions and interactions are often dominated by
students with more abilities.

2. Design

The video is designed to cover 4 topics, which are Topic Chapter 1 Real Number System, Topic
Chapter 2 Functions, Topic Chapter 3 Limits, Topic 4 Derivatives. These four topics will later be assigned
to 4 Edpuzzle classes. The video content is made so that the explanation from the resource person is not
monotonous, only displaying text related to the material. However, there is interaction in the video when
the teacher explains a material. Furthermore, in certain minutes, questions related to the lecturer's
explanation will be inserted. Students must answer these questions to be able to continue the video. This
is the emphasis of the interaction dynamic aspect, which is creating interaction between lecturers and
students synchronously (directly) and asynchronously (indirectly). Interaction dynamic can be improved
through learning by integrating learning videos. According to Kay (2012), learning videos that are
designed interactively can improve concept understanding while stimulating students to be more active in
discussion and collaboration (Kay, 2012). In addition, research by Sherer and Shea (2011) also shows that
the use of video media can create a richer and more dynamic learning experience, as students can access
the material flexibly and deepen it through group interaction or class discussion (Sherer & Shea, 2011).

At the beginning of the topic, a contextual video is designed as the opening video of each topic.
This video will provide an overview of the topic discussed and aims to arouse student motivation and
interest in listening to videos related to the topic. Video integration in learning is one way to increase
motivation and interest in learning (Aprilia et al., 2022; Brillian, 2023; Nurwahidah, 2021).

3. Develop
Edpuzzle integrated learning video content development is carried out based on the draft which is

the output of the design stage. Here is how the class video looks like on Edpuzzle.
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CALCULUS 1 PART 4

Assignments Class members Gradebook

CALCULUS 1 PART 3

]

Assignments Class members Gradebook Due Date No Due Date Pending to grade Completed

In progress

o Due Date No Due Date Pending to grade Completed
As

In progress P3D 14 Derivatives of trigonometric functions

P3D 13 Chain Rules
P3D 9 Limit Theorem

P3D 12.1 Contextual Introduction and Derived Concepts
P3D 11 Trigonometric limits

P3D 12.2 Derivative Rules

P3D 7. 1The Concept of Limits

Figure 1. Edpuzzle Classroom View
Each topic is assigned to the appropriate class because in 1 topic consists of several videos

according to the subtopic. Here is a video display on each topic.

CALCULUS 1 PART1

Calculus class discussing topics from Chapter 1

Assignments Class members Gradebook

o Due Date No Due Date Pending to grade Completed

In progress
Assignment Start date Due date Turned in
l P3D Contextual Introduction to Real Number Systems Oct. 10th No due date
P3D Absolute inequality Oct. 1st No due date
P3D Graph of Absolute Value Function Oct. 1st No due date
P3D Absolute Value Oct. 1st No due date

Figure 2. Video Display Topic 1 Real Number System
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P3D 4.1 Domain Fungsi

Oieh Prodi MATEMATIKA o 0243

ﬁﬁkm 1

Sebuah fungsi f:R -> R, dengan bentuk flx)= x+3
xX+5

B Filinan ganda

04:31

i B ritinan ganda
DOMAINFUNGSI? [nterval yang me

atau terdefinisi

mbuat fungsi memiliki nilai
o6:28

B Pilinan ganda

(=]
n 2 x — o S ,W "x £
Figure 3. Video Display integrated with questions
Translation:

P3D 4.1 function domain
First illustration

2x +
A function f: R — R, in the form of f (x) = 2x+3 . What is the domain of this function?

x+5
“the interval that makes the function have a value or be defined”
In this video, students are given a video of the presentation of the material and integrated with
questions that must be worked on by them. The video that is developed cannot be accelerated or skipped.
The questions integrated in the video must also be worked on because there is a report for the lecturer

regarding the work on the questions as seen in the picture below.

Putri, Gayatri 0/100 1M1 Jang
Agustinakurniati, Tinakurniati 33/100 111 Okt 29
Jenai, Rosy 33/100 171 Nov 11
Adi Irwansyah, Rama 171 Nov 8
Anandita, Friska 111 Now 12
Jelita Ingel, Adelvina 111 Okt 31
Goring, Maria Anggriana ——— 100/100 71 Nov 1
Dwipa Dianariska 100/100 71 Okt 29
Ni Komang Suningsih 100/100 71 Okt 26

Figure 4. Video Display integrated with questions
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Figure 4 is a report in one edpuzle video. This report can automatically be accessed by lecturers
through classes that have been created in the lecturer's edpuzle account. The data provided in this report
are the scores obtained by students and the duration of students watching the video. The green line shows
the duration of watching by students. This report also provides the scores obtained by students when
working on questions integrated with the video. These data show how students perform in the learning
process.

The duration of the video developed in each video is no more than 10 minutes to anticipate student
boredom in watching the video. Subtopic videos with dense material are made into several videos to keep
the duration from being long. Brame in 2016 stated that learning videos are not only related to their
content, but also very much related to how the content is presented. Likewise, (Naidoo & Hajaree, 2021)
stated that long video durations tend to be ineffective and are not watched by students when learning is
carried out online.

Furthermore, at this stage, the validity testing of the product was carried out by 4 experts, namely
2 media experts and 2 material experts. The instrument used for the validity test was LORI with the
following results.

Table 5. Validation Results

No COMPONENT Average Score CRITERIA
1 Edpuzzle Learning Video Material Validation 4,45 Very worthy
2 Edpuzzle Learning Video Media Validation 4,42 Very worthy

Based on the validation results, it was found that learning videos can be used in Calculus I course.
Of course, with suggestions for improvements that need to be made, namely related to the material
explained in the video so that it directs students to the concept, and is able to develop students' critical
thinking.
4. Implement

The trial was conducted on students by implementing edpuzzle integrated learning videos. The

following are student responses to the trial conducted.
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Table 6. Trial Responses

No Aspect Response

1 Learning Most students considered the video display to be quite good and interesting,
Video Display  although there were some notes regarding the sound quality and the use of
music in some parts that were considered distracting.

2 Language in The language used in the videos was considered simple, easy to understand,
Video and appropriate. However, some students wanted more structured language
Learning to improve comprehension.

3 Material in the The majority of students considered the material presented to be quite clear
Learning and interesting, although some found it difficult to understand.

Video

The results of student responses to the use of learning videos showed generally positive responses,
with some notes for improvement. In terms of appearance, the video was considered quite good and
interesting, although there were complaints about the sound quality and the use of music which was
considered distracting. The language used in the video was considered simple and easy to understand, but
some students suggested the use of more structured language for optimal understanding. Meanwhile, the
learning material was considered quite clear and interesting, although some students felt that there were
still parts that were difficult to understand and required a more systematic delivery.

After several improvements were made based on the trial response, it was continued with
implementation. Product implementation was carried out on Mathematics Education students of PGRI
Mahadewa University and partner students from IKIP Saraswati Tabanan. Evaluation of product
implementation was carried out using the User Experience Questionnaire (UEQ). The following are the

results of the UEQ analysis.

2,50
2,00 +
1,50 -  Excellent

Good
1,00

wn

Above Average
0,
0,

,50 Below Average
X ! I Bad

. o Mean

-1,00 + T

[=]
(=]

0,

wn
=]

Daya tarik Kejelasan Efisiensi Ketepatan Stimulasi Kebaruan

Figure 6. UEQ Analysis Results
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Based on the diagram, it can be seen that each UEQ indicator, namely Attractiveness, Clarity,
Efficiency, Accuracy, Stimulation, and Novelty of the product are in the Excellent category. This indicates
that the practicality of the product is very good.

5. Evaluate

Students need an approach that can motivate exploration of abstract concepts and application of
formulas. Structured learning media is needed to improve understanding and independence. However, it
can still create interaction and collaboration. The media that can be used is a learning video oriented to
interaction dynamic which aims to increase student involvement. This video is integrated with Edpuzzle
which can facilitate the interaction dynamic aspect. The product developed has been validated by media
and material experts, so it is very feasible to be implemented. The trial results show that the product is
very practical according to the indicators in UEQ.

Discussion

The use of learning videos with Edpuzzle shows high validity because it is able to integrate
interesting visual content with interactive features that support active student engagement. Edpuzzle
allows the insertion of questions, comments, and discussions directly into the video flow, so that it not
only conveys information in one direction but also invites students to think critically and actively during
the learning process. This is in accordance with the principles of active learning recommended in
constructivist theory, which emphasizes the importance of student participation in building understanding.

From the perspective of media expert analysis, the validity of Edpuzzle videos is reflected in their
technical aspects and effective design. Experts assess that the visual appearance, audio quality, and flow
of presentation of the material in the video are in accordance with the standards of good learning media.
In addition, the Edpuzzle platform which is easy to access and use also increases the suitability of this
media as a means of online or hybrid learning. The interactivity provided by Edpuzzle adds value to this
media, because it not only presents information but also measures student understanding in real-time. This
is in line with the research findings of Tzavara (2018), which state that interactive learning videos
designed with user-friendly principles and based on digital technology have a high level of validity based
on media expert tests (Tzavara et al., 2018).

Meanwhile, from the analysis of material experts, the validity of the video can be seen in the
suitability of the content to the curriculum, the accuracy of the concepts conveyed, and the relationship
between the material and learning objectives. Material experts stated that the content developed in the
Edpuzzle video has contained clear learning indicators, uses language that is appropriate to the level of

cognitive development of students, and presents contextual examples that support understanding of
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concepts. Research by Faridi (2021) supports this by stating that the validity of the material in video-based
learning media increases when the content is developed with reference to the curriculum and involves
experts in the validation process. In addition, the learning video product with edpuzzle is also concluded
to be very practical through practicality tests on lecturers and students (Faridi et al., 2021).

The practicality of learning videos with Edpuzzle is very much felt in the context of lectures,
because this platform makes it easy for lecturers to deliver material flexibly and in a structured manner.
Lecturers can upload relevant learning videos, insert questions, and provide additional explanations in
important parts. This entire process can be done without requiring special technical skills, making it easier
for lecturers to design interactive digital learning. Students can also access these videos at any time
through their devices, allowing them to adjust their study time to their own rhythm. Research by Maulidya
and Zain (2023) states that lecturers at the tertiary level consider Edpuzzle to be a very practical medium
because its features support independent and collaborative learning (Zain-alabdeen, 2023).

In addition, in terms of learning management, Edpuzzle offers high efficiency for lecturers. With
the student activity tracking feature, lecturers can find out who has watched the video, answered questions,
and how far they understand the material. The results of the answers can be directly summarized in the
Edpuzzle system, so lecturers do not need to make separate evaluations or correct them manually. This is
very helpful especially in large classes, where individual evaluations can be very time-consuming. In Fitra
(2021) study, lecturers stated that using Edpuzzle reduces the administrative burden, as well as makes it
easier to provide more targeted feedback to students (Fitra & Maksum, 2021).

From a student perspective, Edpuzzle learning videos are considered very practical because they
allow them to learn according to their needs and pace. Students can pause, repeat, or speed up the video
according to their understanding, and answer questions directly which makes them more active during
learning. The comments and notes feature from lecturers inserted in certain parts of the video also helps
students understand important points without having to take notes manually. Narbito (2022) research
found that students felt helped by the clear and interactive learning structure through Edpuzzle, and felt
more prepared to discuss or complete assignments after watching learning videos(Narbito et al., 2022) .
Therefore, Edpuzzle is a practical and effective solution in technology-based learning in higher education.

The limitations of this study that can serve as a basis for future research include: (1) the limited
implementation context, as the trial was conducted only at two higher education institutions with a focus
on Calculus I, making the generalizability of the findings to other courses or institutions restricted; (2) the
effectiveness of the media in improving student learning outcomes has not been explored in depth; and

(3) the video content remains basic due to time constraints aimed at maintaining student engagement..
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Conclusion

This study produced a mathematics learning video based on interaction dynamics integrated with
Edpuzzle through the ADDIE development model approach. The developed video successfully created a
more interactive, communicative, and adaptive learning experience for students' needs in calculus I course.
Validation by material and media experts showed that this product was in the very feasible category, both
in terms of content and media appearance. In addition, the results of the practicality test using the UEQ
questionnaire indicated that the learning video was very practical to use, with all indicators in the very
good category. Thus, this learning media can be an innovative solution in supporting mathematics learning
in higher education, especially in creating meaningful interactions synchronously and asynchronously.

This study has several limitations. First, the implementation of the product was only carried out at
two higher education institutions in Bali with Calculus I courses, so the generalization of the results in the
context of other courses or institutions is still limited. Second, the aspect of learning effectiveness in terms
of improving student learning outcomes has not been studied in depth, because the focus of the study is
more on the validity and practicality of the media. Third, the duration and depth of the video material are
limited to remain interesting and not burden students, which causes the presentation of the concept to be
still basic.

Further research is recommended to test the effectiveness of this learning video on improving
students' learning outcomes and critical thinking skills quantitatively. In addition, the development of
similar videos can be extended to other mathematics courses with variations in pedagogical approaches to
accommodate various learning styles. Future researchers are also encouraged to integrate collaborative
interaction elements, such as group discussions or peer feedback through the Edpuzzle platform or
Learning Management System (LMS), to enrich the dynamics of interaction and bring the learning

experience closer to real classroom situations.
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