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Abstract: The cell division process that occurs within the body cannot be directly observed, making
the cell division material difficult to learn. Difficulties in studying cell division material can be aided by
using learning media that can visualize the material effectively. The objective of this research is to
develop science learning videos on the subtopic of cell division for Grade IX and to assess their suitability
as learning media. This research adopts a Research and Development (R&D) methodology with five
stages including potential and problems, data collection, product design, design validation, and design
revision. The subjects in this research are validators from the field of biology expertise. The instrument
used for data collection is the validation sheet. The data analysis techniques employed include qualitative
data analysis and quantitative data analysis. The results of this research obtained CVR and CVI values
of 1.00 with a valid category, indicating that the developed science learning videos on the subtopic of
cell division are suitable for use in learning. Therefore, this learning media can be a recommendation in
the learning process on subtopic cell division.

Keywords: cell division; media suitability; learning video

Introduction

Science learning encompasses factual, conceptual, and principle-based knowledge related to
phenomena in life, including living organisms and their surroundings (Hamidi et al., 2022; Nehm, 2019;
Selje-ARBmann et al., 2019). Furthermore, science learning serves as a means to develop knowledge,
cultivate critical and scientific thinking patterns, and enhance skills for daily life (Ningsih, 2020; Suwastini
et al., 2022). Moreover, science learning is a complex discipline, thus achieving successful learning
necessitates a systematic (Suwastini et al., 2022) and meaningful learning process (Abu-Ghaneema,
2018; Andrews et al., 2023; Mkimbili, 2019). The success of learning is supported by several factors
such as the curriculum, learning strategies (Ningsih, 2020; Suwastini et al., 2022), teachers, students,
and the use of media in learning (Prasetya et al., 2021; Suwastini et al., 2022).

Learning media serves as a means or tool used to convey information or materials in teaching
(Widyaningrum et al., 2022). The use of learning media aims to assist teachers in clarifying the learning
materials presented (Failasufah & Setyasto, 2023). The selection of learning media should consider its
effectiveness and suitability in supporting the competencies that students need to fulfill (Anggraini &
Putra, 2021; Widyaningrum et al., 2022; Ghufron et al., 2024). Factors to consider in assessing the
suitability of learning media include the type of material (Surata et al., 2020), students' learning styles,
ease of media use (Surata et al., 2020), facilities available to students, teachers, and schools (Kingsley,
2019; Mansur & Utama, 2021), and students' characteristics (McKenzie, 2009). Some examples of
learning media include pictures, torso models (Surata et al., 2020), Power Point presentations (Surata
et al., 2020; Ghufron et al., 2024), flashcards (Hidayati, 2023), puzzles (Yulinda & Saifuddin, 2022),
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encyclopedias (Rostikawati et al., 2021; Kristi et al., 2023), and learning videos (Lorensa et al., 2022;
Surata et al., 2020).

Learning videos are a tool for delivering instructional material that can combine elements of images,
sound, and text simultaneously (Vital-Rumebe et al., 2021; Zhang & Taranikanti, 2024). Learning videos
can help improve learning outcomes by visualizing materials that cannot be directly studied, making
learning more practical and effective (Kusumabh, 2024; Sugihati et al., 2024). Purba et al. (2023) research
stated that learning videos are suitable for use because they can enhance students' understanding by
presenting simple and concrete materials. Furthermore, the use of learning videos is also deemed
appropriate because they receive positive responses from students (B. P. W. Purba et al., 2023). In the
context of biology education, learning videos are utilized in several topics such as the respiratory system
(B. P. W. Purba et al., 2023), circulatory system (K. R. Purba et al., 2017), viruses (Ananda et al., 2023),
water cycle (Hani et al., 2024), and ecosystems (Giannakos et al., 2016; Lorensa et al., 2022). Based on
literature reviews, biology learning videos are developed from various sources such as textbooks, direct
experiences (B. P. W. Purba et al., 2023), and previous research findings (Panjaitan et al., 2020; Lorensa
et al., 2022).

The subtopic of cell division is one of the subtopics covered in the biology subject for 9th Grade Junior
High School. The subtopic of cell division explores the purpose and methods by which cells in the body
reproduce (Fikri & Famelia, 2023; Hidayati, 2023), the causes of growth and reproduction in humans, as
well as the wound healing process in the body (Jonah & Tobi, 2022; Hidayati, 2023). Moreover, during
the learning process, students are required to have a deeper understanding of the subtopic of cell division
as formulated in the learning objectives. The learning objectives that students must achieve in studying
the subtopic of cell division are to understand the purpose of cell division, know the locations where
mitosis and meiosis cell divisions occur, comprehend the phases of mitosis and meiosis cell divisions,
and understand the characteristics and traits of daughter cells produced from mitosis and meiosis cell
divisions.

Common difficulties encountered in studying the subtopic of cell division include the fact that its
processes occur inside the body and cannot be directly observed, making it challenging to learn (Yakob
et al., 2020; Jonah & Tobi, 2022). Merely observing through a microscope or relying solely on verbal
instruction from teachers is often insufficient. To address these challenges, various learning media have
been developed, such as digital puzzle-based media (Yulinda & Saifuddin, 2022), comic books (Yu &
Sumayao, 2022), digital comics (Mufagih & Juanengsih, 2023), and flashcards (Hidayati, 2023), There
is even the use of video with an active knowledge sharing learning model (Hikmah et al., 2023). This
media only contains concepts from various learning sources but does not present research results. As
the results of previous research by Panjaitan et al. (2020) and Lorensa et al. (2022) that learning media
can also be develop by presenting research results. Thus, this research develops learning video media
on subtopic cell division for class IX SMP by presenting the results of research on experiment the healing
capacity of diabetic gangrene of brotowali (Tinospora crispa L.) ointment. Furthermore, it is hoped that
media developed is suitable for use in the learning process.

Method

The research conducted is a development or Research and Development (R&D) study that follows up
on previous research. The product developed in this study is a science learning video on the subtopic of
cell division for Grade IX. The research and development steps are based on Sugiyono (2021),
consisting of ten stages. However, in this study, it progressed only up to the fifth stage out of the ten,
including (1) potential and problems; (2) data collection; (3) product design; (4) design validation; and
(5) design revision, due to time constraints. The first stage is potential and problems. Concerning
potential, there is research on the capacity of diabetic gangrene healing by the brotowali ointment
(Tinospora csrispa L.), which will be added to the media. Panjaitan et al. (2020) state that presenting
research findings in learning can provide experiences and examples of concept application in real-life
learning. Furthermore, the problems identified are related to the difficulty in learning the subtopic of cell
division because its processes cannot be directly observed. In line with this, a learning video will be
developed to help visualize the subtopic of cell division, supplemented with the presentation of research
findings on diabetic gangrene healing. The second stage involves data collection. In this stage, research
is conducted on the efficacy of brotowali ointment in treating diabetic gangrene and the collection of
materials on cell division. Next is the third stage, which is product design. This stage consists of several
steps referring to Astuti et al. (2021) with modifications, including conceptualizing or structuring the video,
preparing tools and materials, creating storyboards, drafting video scripts, and editing. After the design
stage, it proceeds to the fourth stage, which is design validation. Validation is carried out by biology
experts using a validation sheet containing three aspects with eleven assessment criteria referring to
Astuti et al. (2021) with some modifications. These aspects include format (motion display, image
display, readability of text, layout of text and images, completeness of video structure, systematic video
arrangement, and audio), content (suitability of video material description with learning objectives and
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ease of understanding the presented material), and language aspects (ease of understanding language
and completeness of sentences and information required by students). The assessment scores on the
validation sheet use a Likert scale referring to Suwastini et al. (2022) as presented in Table 1. The final
stage is design revision, where improvements are made based on suggestions and feedback from
validators.

Table 1. Likert scale rating categories

No Score Description

1 Score 1 Strongly Disagree
2 Score 2 Disagree

3 Score 3 Agree

4 Score 4 Strongly Agree

The data analysis methods used in this research are qualitative descriptive analysis and quantitative
descriptive analysis. Qualitative descriptive analysis is utilized to analyze the feedback and suggestions
from validators as a reference for improving the learning video. Quantitative descriptive analysis is
employed to analyze the scores obtained through validation. After obtaining the scores, the data are then
analyzed by calculating the Content Validity Ratio (CVR) and Content Validity Index (CVI) (Kristi et al.,
2023; Lorensa et al., 2022; Aprilianti et al., 2024). The equations used refer to Lawshe (1975) and are
presented in Formula 1, where (ne) is the number of experts who agree and (n) is the total number of
validators.

__ne-n/2
CVR = %22 (1)

In calculating the CVR value, there are rules, namely if the number of validators who agree is less than
half of the total number of validators, then the CVR value is negative; if half of the number of validators
agree, then the CVR value is 0; if the number is more than half of the total number of validators who
agree, the CVR value is in the range of 0-0.99, and if all validators agree, then the CVR value is 1.00.
After determining the CVR values for each criterion, the calculation of CVI is continued using Formula 2.
The learning video media is considered valid or suitable for use if it meets the minimum value based on
Lawshe (1975) with five validators, which is 0.99.

CVI = ECVR

" Total Item Test

@)

Results and Discussion

The video media is technology-based media (llesanmi, 2023). The development and use of technology-
based learning media is in line with current advances in the world of education, where in 21st century
education students are emphasized to be able to build cognitive abilities accompanied by digital literacy
and the ability to master technology well (Yalcin-Incik & Incik, 2022; llesanmi, 2023). Apart from that, the
development of technology-based learning video media is in accordance with the characteristics of
current students who prefer and are interested in technology-based things, this is because today’s
students were born and live side by side with technological developments (Yalcin-Incik & Incik, 2022;
Bucata, 2023). Therefore, the development and use of technology-based learning media in the form of
learning videos developed in this research is relevant for use in current learning.

In this research, based on the analysis of potentials and problems in the first stage, a science
instructional video for Grade I1X will be developed focusing on the subtopic of cell division. In the second
stage, data collection includes research findings related to the effectiveness of brotowali ointment in
treating diabetic gangrene and a summary of the subtopic of cell division. The third stage involves
product design, where the concept or structure of the instructional video is established. It consists of
sections such as cover, basic competencies, learning objectives, an overview of the subtopic of cell
division along with research findings, conclusion, references, and student worksheets (LKPD). The
predetermined learning objectives are as follows: (1) students can understand the objectives of cell
division through the instructional video, (2) students can identify the locations of mitosis and meiosis
division through the instructional video, (3) students can explain the phases of mitosis and meiosis
division along with their characteristics through the instructional video, (4) students can correctly identify
the characteristics of daughter cells from mitosis and meiosis division through the instructional video,
and (5) students can present a model of mitosis and meiosis division based on group work effectively.
Next, the tools used are a smartphone with the assistance of editing applications such as Canva and
CapCut, with materials sourced from the Grade IX Semester 1 Science textbook from 2018, along with
relevant articles and images related to the research. Additionally, this product design stage produces
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storyboards and video scripts, followed by the editing process to create the instructional video. The fourth
stage involves validating the instructional video by validators, with the final results presented in Table 2.

Table 2. Validation results of grade IX cell division subtopic instructional video by validators

Aspect Criteria CVR Description
Format Motion display 1.00 Valid
Image display 1.00 Valid
Readability of text 1.00 Valid
Layout of text and images 1.00 Valid
Completeness of video structure 1.00 Valid
Systematic video arrangement 1.00 Valid
Audio 1.00 Valid
Content Suitability of video material description with 1.00 Valid
learning objectives
Ease of understanding the presented material 1.00 Valid
Language Ease of understanding the language 1.00 Valid
Completeness of sentences and information 1.00 Valid
required by students
CVI Value 1.00 Valid
Description:

CVR (Content Validity Ratio): Validity scores for each criterion
CVI (Content Validity Index): Overall validity score (average CVR value)

Next, based on the validation results, suggestions and feedback were obtained from validators regarding
the format aspect, namely reducing the volume of accompanying music in the learning objective scenes
and adding captions to the introductory scene of the cell division video.

Based on the validator's assessment, the eleven criteria grouped into three aspects received a CVR
value of 1.00. Overall, the video obtained a CVI value of 1.00, indicating its validity, thus making the
instructional video on the subtopic of cell division suitable for use in the learning process. Furthermore,
the first aspect of media validation is the format aspect, consisting of seven assessment criteria, the first
of which is motion display. The video developed in the study displays both mitosis and meiosis cell
division phases at a moderate pace, allowing learners ample opportunity to understand the material well
(Figure 1). Additionally, the video developed in this research presents varied images and texts with
animations and transitions to avoid monotony. The animations used are characterized by simple and
harmonious movements. Prasetya et al. (2021) and Lorensa et al. (2022) stated that the addition of
effects in instructional videos can enhance students' attraction to the instructional video.

Telophase £

Metafase 2: tetrad bergerak ke bidang ekuator. P metaphace Il

T
e~

Pada fase ini, sel telah membelah.

Figure 1 The presentation in the instructional video on the process of cell division

The format aspect in the second assessment criterion is image display. This instructional video presents
images that support the topic of cell division with clear, non-pixelated, and unblurred quality. Additionally,
the images presented in the video are vibrant, making them visually appealing to learners. According to
Prasetya et al. (2021), images convey their own messages, and presenting clear and attractive images
can help students stay focused and engaged in learning materials. In this developed instructional video,
images are always accompanied by text to enhance the clarity of the message being conveyed.

The format aspect in the third criterion is readability of text. Based on the validation results, the text in
this instructional video is presented with simple fonts, appropriate text sizes, and attractive colors that
contrast with the video background, ensuring clear readability. Furthermore, text readability is an
essential element to support the clarity of the material being conveyed and determine the achievement
of the learning process (Prasetya et al., 2021; Lorensa et al., 2022). The format aspect in the fourth
criterion is the layout of text and images. In relation to this, images and text in this instructional video on
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the cell division subtopic are proportionally arranged with appropriate spacing. All elements in the video
must be arranged in such a way that there is no overlap and no misinformation is received by learners
(Astuti et al., 2021; Lorensa et al., 2022). The assessment criteria for image display, layout of images
and text, and readability of text in the format aspect above are presented in Figure 2.

\_ Inflamasi i "

,\

@
(sel gamm)

1 @ Sel tubuh
. ¥ === 5& Bakteri %

’ - Sel darah

putih

Inflamasi berkepanjangan terjadi ketika sel imun atau sel darah putih

(a) (b)
Figure 2. (a) The presentation in the instructional video demonstrates high-quality image display and
proportional arrangement of both images and text (b) The choice of text color contrasts effectively with
the background video

The fifth criterion, on the format aspect, specifically evaluates the completeness of the video's structure.
The developed video has been structured comprehensively, covering aspects such as the cover, basic
competencies, learning objectives, content related to cell division, a list of references used, and
worksheets to support students' skill competencies (see Figure 3). This aligns with the findings of
Lorensa et al. (2022) and Anggraini and Putra (2021). Both studies suggesting that a well-organized
video structure can enhance the direction of the learning process (Figure 3).

Tujuan Pembelajaran W& o pengmhmn Alam
pd Hut§ Tanggal

Kel.
3.1.1Peserta t_ﬁdik dapat mengetahui tujuan pembelahan sel melalui video Mari Pahami 5

pembelajaran dengan baik.
3.1.2 Peserta didik dapat mengetahui tempat terjadinya pembelahan mitosis Pembela'1a" se'

dan pembelshan meiosis melalul video pembelajaran dengan baik,

Nama Anggoaa Kelompok:

Lembar Kerja Peserta Didik (LKPD)
3.1.3 Peserta didik dapat menjelaskan fase pembelahan mitosis dan meiosis
beserta ciri dari setiap fase melalui video pembelajaran dengan baik.

3.1.4 Peserta didik dapat menyebutkan sifat atau ciri sel anakan dari
pembelahan mitosis dan meicsis melaluj video pembelajaran dengan benar. (

Tujuan; Peserta didik dapat mempresentasikan model
4.1.1 Peserta didik dapat mempresentasikan model pembelahan mitosis dan pembelahan mitosis dan meiosis dengan baik
meiosis berdasarkan hasil kerja kelompok dengan baik.

berdasarkan hasil kerja kelompok.

Figure 3. The presentation in the video demonstrates a comprehensive video structure

Furthermore, in terms of format, the systematic arrangement of the video is the sixth criterion. The
instructional video developed in this research presents material starting from simple concepts to more
complex ones, covering cell definition, the purpose of cell division along with examples and research
findings on diabetic gangrene healing, types of cell division, the locations of mitosis and meiosis, cell
parts involved in the division process, phases of mitosis and meiosis, and characteristics of daughter
cells resulting from mitosis and meiosis (Figure 4). The organized material sequence aims to create
coherence among the topics (Astuti et al., 2021) and to train students to think systematically (Amini &
Usmeldi, 2022). Regarding the last criterion, which is the audio aspect, the instructional video on the cell
division subtopic developed in this study is supported by clear narration articulation and appropriate
background music. The selection of suitable background music significantly influences the learning
atmosphere. Moreover, the delivery of the narrator when presenting the instructional material can
engage students to remain focused, attentive, entertained, and even stimulate their emotions (Prasetya
et al., 2021).
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Sel merupakan unit kehidupan terkecil Mitosis
penyusun makhluk hidup.

¥ Terbentuk 2 sel anakan
diploid (2n}.

¥ Jumlah romosom pada sel
anak sama dengan sel induk

! {identik dengan sel induk).

Figure 4. The presentation in the video demonstrates the delivery of content starting from simpler
concepts to more complex ones

Sistem organ Individu

Based on the content aspect, the assessment consists of two criteria. The first one is the alignment of
the material presented with the learning objectives. In this regard, the content in this instructional video
is presented in line with the learning objectives, covering the objectives of cell division along with the
research findings on diabetic wound healing by using brotowali ointment, the locations of mitosis and
meiosis cell division, the phases of mitosis and meiosis division, as well as the characteristics of daughter
cells resulting from mitosis and meiosis. The alignment between the material presented to students and
the learning objectives should be continuous to support meaningful learning processes (llesanmi, 2023;
Prasetya et al., 2021). Next, the content format in the second criterion is the ease of understanding the
presented material (Figure 5). The material in this developed video is presented clearly. Astuti et al.
(2021) and Purba et al. (2023) stated that content presented clearly, concisely, and without convolution
greatly aids students in understanding the material presented.

» i Tujuan Pembelahan Sel

Sel tubuh Sel kelamin

Sifat anakan
Jumlah sel anak
Kromosom sel anak
Profase - metafase -

Anafase - telofase

Sebagai contoh saat tubuh mengalami luka,

Figure 5. The presentation in the video demonstrates material that aligns with the learning objectives
and utilizes easily understandable language

Teman-teman harus
tau bagian-bagian
sel yang berperan
dalam pembelahan.

‘Gangren Diabatix.

Gangren dlabetk merupakan luka
kronls yang terjad karena infeksl

Bagian batang dari tanaman yang memiliki nama latin
Tinospora crispa L. (brotowali) ini

(b)
Figure 6. (a) The presentation in the instructional video demonstrates the use of language suitable for
the characteristics of the students and (b) The presentation of term definitions

In the language aspect, there are two criteria. The first one is the use of easily understandable language.
The language used in delivering the material in this instructional video is easy to understand as it is
presented in proper and correct Indonesian language, tailored to the characteristics and educational
level of the students (Figure 6). Aligning with this, adapting to the developmental level and language
comprehension abilities of students in delivering the material is crucial to avoid misunderstandings and
prevent double interpretations (Amini & Usmeldi, 2022). The second criterion in the language aspect is
the completeness of sentences and information. This instructional video also presents information with
complete sentences that are essential for students. All the material presented in this developed video
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supports students' understanding of the cell division subtopic. According to Astuti et al. (2021) and
llesanmi (2023) complete and interconnected sentences will build a solid understanding for students as
information recipients. Additionally, this instructional video includes definitions of terms used in delivering
the material, particularly related to the research findings on the capacity of brotowali ointment in healing
diabetic gangrene, to ensure that information is effectively conveyed. Consistent with Panjaitan et al.
(2020); Lorensa et al. (2022); and Huang et al. (2024), attention to the use of infrequently used words
is necessary to ensure comprehensive delivery of information.

Conclusion

The instructional video media was developed through five stages: potential and problem analysis, data
collection, product design, design validation, and design revision. Based on the validation results of the
grade IX cell division instructional video, with three aspects assessed—format, content, and language-a
CVR and CVI score of 1.00 was obtained, categorizing it as valid. Therefore, the instructional video is
deemed suitable for use in the learning process.
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