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Abstract. Learning media is one of the most important aspects of the learning process for students. However,
students have different learning styles, so the learning media must vary to meet all students' needs. In this study,
learning media is developed as videos containing learning material content accompanied by animation. The media
used in learning is designed through long stages so that the media can be used optimally. The purpose of this study
is to describe the design and development process of learning media in the form of videos on monohybrid and
dihybrid crossbreeding material for grade 3 high school with the Four-D (4-D) model. This study uses a descriptive
method to describe the application of the modified 4-D model. The study results indicate that the developed learning
videos have met the valid criteria and are ready to be used in learning. In addition, respondents also showed a
positive response to the developed learning videos. The results of this study can be used by teachers or students to
be used as media in learning.
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INTRODUCTION

Learning is a term that is often used, observed, and studied from the process to the results.
The learning process involves various aspects of the individual, including using the five senses,
which benefit the person doing it. In addition, learning can also be referred to as an activity that
provides changes in knowledge, attitudes, and skills. A person's learning process involves a
series of complex stages and requires various efforts in terms of psychological, social, and skill
mastery (Korompot et al., 2020).

Learning media acts as a supporting tool in the teaching and learning process, helping to
convey messages so that they are easier to understand and enabling the achievement of learning
goals effectively and efficiently. Using learning media can increase students' interest in learning
new concepts in the material being taught, making the material easier to understand. Interesting
media also functions as an effective stimulus in supporting the student learning process.
Therefore, optimal management of learning media is very important in formal education
environments. This media is the main supporter of learning activities, so teachers need to choose
appropriate and relevant media to ensure that the teaching objectives set by the school can be
achieved properly (Nurrita, 2018).

Using learning media in the teaching and learning process can generate new interests and
desires, stimulate motivation, and encourage student learning activities. In addition, learning
media can also have a positive psychological impact on students (Miranda & Wibowo, 2023).
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Motivation plays an important role in fostering enthusiasm, pleasure, and enthusiasm for
learning. Highly motivated students tend to have more energy to carry out learning activities.
Thus, motivation is important in determining how much effort students put into learning
(Indriyani, 2019).

In the learning process, especially in genetics material, there are various challenges in
achieving learning objectives, both experienced by teachers and students. Difficulties in learning
genetics material are generally caused by the nature of the material, which tends to be abstract,
and the limitations of learning media that support student understanding. One way to overcome
obstacles in learning genetics is to develop learning media that can provide a comprehensive
learning experience, increase student motivation, and facilitate understanding of genetic
concepts (Hue & Lee, 2024).

Learning media is an effective solution for teachers in the teaching process. Through
learning media, educators can convey material using models, pictures, or videos that describe
the objects being studied. Along with the advancement of science and technology today,
multimedia-based learning media is an alternative way to improve students' understanding while
attracting their interest in learning (Rasyid, 2023; Suwarno & Suratsih, 2018). Video is one of
the non-printed teaching materials that is rich in information and can convey material directly to
students. In addition, the video presents a new dimension in the learning process because of its
ability to display moving images accompanied by sound. This media makes students feel like
they are in the same location as the video. As is known, student retention levels, namely the
absorption and memory of material, can increase significantly when information is received
through a combination of the senses of sight and hearing (Rahmadani et al., 2022).

Thus, this article aims to study and develop video-based learning media to increase high
school students' interest in learning grade XII on monohybrid and dihybrid crosses. By using
interesting and interactive video media, it is hoped that students can more easily understand
abstract genetic concepts and increase motivation and active participation in learning.

METHOD

This study uses the Research and Development (R&D) method, which aims to develop
and produce products in the form of materials, media, tools, and learning strategies designed to
support and improve the learning process in the classroom. R&D research aims to create certain
products and test their effectiveness (Sugiyono, 2015). The development model applied is Four-
D (4D), which includes the Define, Design, Develop, and Disseminate stages and is implemented
from 30 September 2024 to 11 November 2024 (Figure 1).

The subjects of this study were high school students in grade X1l who were or had studied
monohybrid and dihybrid crosses, and the sample selection was carried out using purposive
sampling techniques. The instrument was a non-test instrument in the form of a video learning
satisfaction survey distributed after students watched the learning video. The analysis technique
used was qualitative descriptive analysis, which aims to describe and provide an overview of a
studied phenomenon (Wirartha, 2006).

Development Procedure

This research uses a 4-D development model that includes four main stages: Define, Design,
Develop, and Disseminate. Based on Thiagarajan's opinion (1974), each of these stages can be
explained as follows:
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Figure 1. Stages of the 4D RnD Model

Definition Stage

This stage is often referred to as the needs analysis stage, where identification of
development needs, requirements that must be met in product development, user needs, and the
appropriate research and development model to use is carried out. This analysis process is usually
carried out by reviewing literature from previous studies.

Design Stage

The product to be developed is designed based on the content framework obtained from
the previous definition stage. The developer determines the type of media to be used by
considering the characteristics and relevant learning needs.

Development Stage

This stage has the final product's primary objective, which has been revised based on
expert criticism and suggestions. After the design process, the product is assessed and given input
by experts to be improved to produce a suitable product for use as a learning medium.

Dissemination Stage
The dissemination stage is when the developer implements the revised product on the
target. This stage is carried out so that others can use the product.

RESULTS AND DISCUSSION
Define

Using videos in learning can increase students' learning motivation and help them
remember the material presented more easily (Hidayah et al., 2022; Prihatiningtyas &
Triatmanto, 2023). This statement is reinforced by Khasanah's research (2023), which shows that
video learning media using CapCut software on sound wave material is considered very suitable
for use in the teaching and learning process. This assessment is based on three aspects, namely
content, language, and presentation, with an average suitability of 88%. CapCut software, as part
of technological developments, provides opportunities for teachers to develop more interesting
and effective learning media to improve the quality of the learning process.

Design

The video design process is divided into three concepts: media, design, and script (Purba
et al., 2023). In this video, the developer chose a learning video as the media to be used. The
media selection was based on the results of the needs analysis and previous studies that proved
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the effectiveness of learning videos. Then, in designing the design concept, the developer chose
the theme of school and class as the main foundation of the learning video. This theme also
underlies the development of the teacher animation named "Miss Zea." The design concept is a
guideline for designing learning videos, including selecting theme colors, typography,
composition, and animation. Finally, the design process includes the script concept, the core of
the learning video content. The script acts as a guideline in the video production process,
including the sequence of scenes, places, conditions, and dialogues that will be used as references
in the production process (Figure 2).

Develop

The development stage in the 4D model is when learning media is formed based on the
design made in the previous stage. The learning media created is in the form of learning videos.
The media is created to meet all students' needs in the teaching and learning process. Learning
media is created according to the stages in the 4D model. At this development stage, multimedia
learning media in the form of learning videos is produced based on a script developed into a real
product. At the development stage, teaching materials are prepared and obtained from books,
articles, and other sources following the material presented in the learning video. The content
contained in the learning video is equipped with interesting elements and animations so that
students do not feel bored when watching it. The final product produced is submitted to the
lecturer to be validated by providing criticism and suggestions for improvement and refinement
of the media that has been created.

Dissemination

The dissemination stage is carried out by implementing 4D products in the form of
learning videos containing biology learning materials on monohybrid and dihybrid crosses,
which then fill out a questionnaire on the effectiveness and utilization for high school students
in grade XII. This learning video is made as interesting as possible and used as additional learning
media to achieve learning objectives. In filling out the questionnaire, the results of the
disseminated learning videos consist of utilization in learning, effectiveness in improving
learning, quality as a learning method, and the level of suitability with student needs in learning.
In filling out the questionnaire, students responded positively to the use of learning videos as
additional learning media (Table 1).

The results of a survey that was filled out by 20 students from grade 12 of high school
regarding satisfaction with the learning videos show that students are quite satisfied with the
learning videos provided. This result shows that learning videos can be an effective and
interesting learning medium for grade 12 high school students in understanding monohybrid and
dihybrid crossbreeding material. Based on an article written by Alwi and Agustia (2024) states
that video media is used as a tool in the learning process to increase student participation and
interest in learning and to clarify the contents of the lesson. Learning videos can help educators
deliver learning materials so that students can understand the material in depth. Learning videos
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can also be used repeatedly and accessed anytime and anywhere. This term makes video one of
the effective learning media to use when learning (Wahyuni et al., 2022).

Table 1. Survey Results Data on the Learning Video Questionnaire

Question Mean
The learning video clearly explains the concept of Genetic Crossbreeding in Grade 12 Biology. 4.45
The material presented in the learning video is under the Grade 12 Biology curriculum. 4.4
The learning video can be easily accessed at any time according to the student's learning needs. 4.4
The learning video helps me learn independently without much guidance from the teacher. 4.1
Watching and listening to the learning video helped me understand difficult biology concepts better. 3.9
The learning video increases my motivation to learn Biology. 4.05
The video makes learning biology more interesting than other methods. 4.05
After watching and listening to the learning video, I feel more confident in facing the exam. 4.2
The sound in the learning video is clear and comfortable to listen to 4.25
The delivery of material in the learning video is not monotonous and attracts my attention 4.25
The duration of the learning video is following my concentration ability as a student 4.1
The material presented in the learning video is well-structured 4

The average score range ranges from 3.9 to 4.45, which is still relatively high. The
assessment used is a hedonic scale from 1 to 5, so the average score results are obtained based
on the statements given. The statements are related to the Utilization of Learning Videos in
Biology Learning, the Effectiveness of Learning Videos in Improving Biology Learning, the
Quality of Learning Videos as Learning Media, and the Suitability of Learning Videos to Student
Needs. The results of this development still have several shortcomings, such as the limited
number of respondents. The limited number of respondents makes the results of this development
unable to be generalized widely. A trial on a wider scale is needed so that the results of this
development can be seen properly and generalized properly. Trials by comparing other learning
media need to be carried out so that the effectiveness of the developed learning videos can be
better known.

CONCLUSION

This study develops effective video learning media for monohybrid and dihybrid
crossbreeding material for grade XII high school students. The development process follows the
4-D model: define, design, develop, and disseminate. This study contributes to the development
of innovative and effective learning media. Overall, the development of video-based learning
media can potentially improve the quality of learning in schools, especially in complex and
abstract materials. Based on the survey results, students are satisfied with the learning videos
provided because they allow students to understand the lesson's contents easily and can be
accessed anytime and anywhere.
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