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INTRODUCTION

In this modern era, technology plays an important role in the learning process. Appropriate
utilization of technology can increase the effectiveness of learning. In addition, the use of
technology can also increase learners' knowledge about the development of technology itself
(Channy & Wibawanto, 2015). In line with that, the Ministry of Education has implemented and
developed Information and Communication Technology (ICT) in education, as stated by Adnan
and his colleagues (Adnan et al., 2014).

ICT-based learning opens new opportunities in presenting various learning materials
interestingly and interactively. Technology-based learning media, such as learning videos,
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multimedia presentations, educational games, and online learning platforms, have become popular
choices in the modern education process. The diversity of these learning media provides flexibility
for learners to learn according to their learning styles. In addition, the use of ICT-based learning
media also allows collaboration and discussion between learners, both in a classroom environment
and virtually. Learners can interact with fellow learners and teachers online, share thoughts, ask
questions, and give each other feedback. This creates a more dynamic learning atmosphere, builds
social skills, and develops critical thinking.

Based on the results of a questionnaire distributed to twenty biology teachers in South
Sulawesi, it was revealed that in teaching and learning activities, both theory and practice, teachers
predominantly use printed teaching materials in the form of package books and sometimes
interspersed with the provision of material through Powerpoint media. For some special materials,
additional teaching materials are used in the form of learning videos sourced from YouTube. This
is also supported by the results of questionnaire answers from several students of Senior High
School 9 Makassar, who stated that some biology materials are difficult to understand because the
media used by teachers are printed books with language that is sometimes less understood. In
addition, students also argue that it would be better if learning media could be packaged more
interestingly so that students are interested in reading and understanding it. Learning videos are
considered good to use in the learning process, but there is a drawback video teaching materials
tend to make students more passive.

Interactive learning comes as an effective solution in stimulating students to always want and
have an interest in learning. In the process, students are required to respond to the material
presented by the educator. The media can be used as a forum for students to respond and interact
with each other. Many media can be utilized to provide interactive learning. In learning Biology, it
is necessary to use learning media that can simultaneously integrate text, images, sound, and video
so that learning biology becomes more interesting, effective, and efficient (Rizki, 2017)

According to Yudianto (2017), video is an electronic media that can combine audio and
visual technology to produce a dynamic and interesting show. Through video media, learning can
be easily accessed and used and can reach a wide and interesting audience. According to R.
Rahardjo et al (2012), the use of video as a learning media will increase the concentration and
memory of students in learning. Video can collect information entry in humans by 94% through
vision and hearing, which can strengthen learners' memories by more than 50% of what is seen and
heard in the video.

Based on the existing problems, interactive learning videos can be a good solution for
students to understand the material and increase their interest in learning independently. For
educators, interactive learning videos can also be used as an efficient way to deliver learning
materials thoroughly. Interactive learning videos integrated with the Edpuzzle learning application
can also be a solution for educators to monitor the extent to which students understand the
material presented. This is supported by research conducted by Sirri & Lestari (2020) which states
that the use of Edpuzzle and WhatsApp groups can improve learning outcomes and student
interest in mathematics.

Based on the conditions and potential that exist in schools, both students who need
interesting teaching materials and teachers who still have difficulty motivating students to learn,
researchers are interested in conducting product development and research with the title
"Development of Interactive Learning Videos on Cell Material for Class XI Senior High School."
The cell material was chosen because it has a breadth and depth that can be classified as
microscopic material. The discussion of cells cannot be seen directly with the human eye. Several
factors can cause a low understanding of the cell concept, such as the complexity and abstraction of
the cell concept, the lack of interactivity in the learning process, and students' difficulties in
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understanding foreign languages or related Latin. This finding is in line with research conducted by
Dinarni et al (2021) which shows that the concept of cells tends to be conceptual and often causes
misconceptions, especially in the sub-concept of cell structure and function. This is due to the
abstract nature of the concept which confuses students' understanding. Similarly, according to
Rahman et al (2018), sub-concepts related to animal and plant cell organelles are considered
abstract because they cannot be observed directly, which results in difficulties for students in
imagining their structure and body shape.

By using interactive learning videos, it is expected that students can more easily understand
cell material. This video will integrate text, images, sound, and video to make learning more
interesting, effective, and efficient. In addition, through the use of the Edpuzzle application,
students can actively interact with learning materials, and educators can monitor the extent to
which students understand the material.

With the development of this interactive learning video, it is expected that learning biology
at the Senior High School level can be more interesting, effective, and efficient. Students will be
more motivated to learn and have a better understanding of cell material. Interactive learning can
also help students in developing social skills and critical thinking. By utilizing technology in
learning, we can create a better learning environment and support the development of learners in
this modern era.

RESEARCH METHODS
Research Design
The type of research used in this study is research and development (R&D). The product
development model used refers to the 4D model by Thiagarajan. This is relevant to the goals of
researchers who want to produce valid products, in this case in the form of interactive learning
video media on cell material for class XI Senior High School.

Population and Samples

This study involved two experienced validators who evaluated the validity of interactive
learning videos. The data collected included both quantitative and qualitative information.
Quantitative data was gathered through the assessment of module feasibility, covering aspects such
as material presentation, video quality, and language proficiency. Additionally, practical feedback
was collected from both lecturers and students. Qualitative data, on the other hand, stemmed from
interviews and observations with lecturers, as well as notes on suggestions for product enhancement

provided by the validators.

Instruments

The research instrument developed was a product validation questionnaire. The validation
questionnaire aims to obtain assessments and suggestions from expert validators on interactive
learning videos that have been made by researchers. The video validation questionnaire was
developed by researchers by looking at several aspects, namely aspects of material presentation,
video quality, and language use. The validation questionnaire is equipped with 5§ answer choices,
namely very good (§), good (4), sufficient (3), less good (2), and not good (I). Before use, the

research instruments that have been developed are first validated by expert validators.

Procedures

The development of interactive learning videos on cell material begins with the defining
stage, which consists of front-end analysis, learner analysis, concept analysis, task analysis, and
formulation of learning objectives. The next stage is the design of interactive learning video media

E ] 10.31932/jpbio.v9i1.3384 Meiriska et al jurnaljpbio@gmail‘com

87



JPBIO (Jurnal Pendidikan Biologi) e Vol. x, No. x, November 20xx, pp. XXX — XXX

on cell material. This stage includes the preparation of material, preparation of video scripts and
storyboards, selection of video materials, and editing and mixing processes tailored to cell material.
The interactive learning video developed then goes through the development stage by going
through the validity test process. Media assessment was carried out by two expert validators using
an interactive learning video assessment instrument that had been validated and declared suitable
for use. The validity test of research instruments and products is carried out to ensure that the
research instruments used and the products developed are truly feasible/valid based on the
assessment of expert validators. After the research instruments and products are shown to the
validator and declared valid, the data obtained is then analyzed.

Data Analysis

The data analysis technique used to process the research data is descriptive statistics. This
analysis is used to process data obtained in the form of analysis of research questionnaire criteria
scores using a Likert scale (I to §). According to Sudjana (2007), to determine the validity

assessment by the validator, the formula is used:
Y Validator Score

VSA= ,
Y items
Keterangan:
VSA : Validation Score for each Aspect
> validator score : The sum of the scores given by both validators
> items : Number of items assessed for each aspect
RESULTS

This research produces products in the form of interactive learning videos on cell material
that are valid. The development of this video refers to the 4D design which consists of four stages,
namely the defining (define), designing (design), developing (develop), and disseminating
(disseminate) stages. In the four stages of the 4D development design, three stages were carried out
to produce a valid product. The results obtained at the stage of developing interactive learning
videos on cell material are described as follows.

Results of Defining Stage (Define)

The development of interactive learning videos on cell material begins with the defining
stage, which consists of front-end analysis, learner analysis, concept analysis, task analysis, and
formulation of learning objectives. Front-end and learner analysis is the stage of collecting
information by providing questionnaires to teachers and students to find out the conditions and
problems experienced in the learning process, especially in biology subjects. the high needs of
teachers and students for teaching media in the form of videos on cell material that are truly by the
learning objectives to be achieved. The teacher's need for video teaching media is related to the
substance of microscopic cell material so visualization is needed that makes it easier for students to
understand the material. The use of video media is considered by teachers to be suitable for
providing understanding to students, but there are shortcomings, namely, students tend to be
passive when taught with video teaching media. So, teaching media is needed in the form of
learning videos that can also increase student activity. In this case, researchers provide a solution by
developing interactive learning videos on cell material.

After knowing the problems and outcomes to be developed, the concept analysis stage is
carried out to analyze the sub-materials and indicators used in the video. The analysis is based on
the core competencies (KI) and basic competencies (KD) listed in the 2013 curriculum (KI3). At
this stage of the analysis, the development of material that will be used in the video refers to the
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syllabus of Senior High School biology subjects in the 2013 curriculum that applies and also looks
at the needs of students in the learning process.

At the task analysis stage is done by mapping the materials based on the results of concept
analysis. The results of this analysis become some of the main material, thus forming several
learning videos according to the material. In each video material, several questions are inserted as a
reference for teachers in assessing students' understanding. The materials that will be included in
the interactive learning video are Cell Introduction, Cell Size and Shape, Prokaryotic Cell
Structure, and Eukaryotic Cell Structure.

Goal analysis becomes a reference in the development of interactive learning videos. The
activities carried out in the analysis of objectives are reviewing the Basic Competencies and
Competency Achievement Indicators that have been developed. The formulation of learning
objectives on cell material was developed by the 2013 Curriculum. The selected learning objectives
are then formulated by containing ABCD components (Audience, Behavior, Condition, and
Degree).

Results of the Design Stage (Design)

The design stage is the video design stage which includes the preparation of material,
preparation of video scripts (scripts) and storyboards (storyboards), collection of video materials,
to the editing and mixing stages. Based on the grouping of learning objectives that have been
carried out, four sub-points of cell material are collected. The four materials are Cell Introduction,
Cell Size and Shape, Prokaryotic Cell Structure, and Eukaryotic Cell Structure. Each material will
be used as the subject matter in the interactive learning video developed so that the resulting
product totals 4 (four) videos.

The preparation of video scripts and storyboards is adjusted to the learning components in
general which consist of apperception, material provision, assignments, and closing. Storyboard
snippets of interactive learning videos can be seen in Table I.

Table I. Overview of interactive learning video storyboard design

Video ..
Description
Component
Apperception Activities that lure learners into learning activities
Intro Description of video title and subject matter
Opening -
Material Contains the main discussion or learning material. Learning materials are
Description packaged by combining various supporting elements that are interesting and

by the material. Some scenes in the explanation of the material are also
presented with a typical whiteboard animation, which is a video display that
illustrates the narrative with explanations as if using a whiteboard directly.

Interactive Scene  Scenes that display evaluation questions or comment columns that can be
directly responded to by students. This interactive scene will appear as an
interlude at the transition of the subject matter.

Advanced Is the follow-up material after the interactive scene?

Material

Interactive Scene  Follow-up questions or comments based on the material that has been
presented previously.

Closin contains the conclusion of the main discussion in the interactive video. At the
g
end of the video, there is also an interactive scene that becomes a closing
evaluation of the video.
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Results of the Development Stage (Develop)

The development of interactive videos is based on the results of defining and designing that
have been illustrated through storyboards. The interactive learning video developed contains 4 cell
submaterials, namely video I cell introduction, video 2 cell size and shape, video 3 prokaryotic cell
structure, and video 4 eukaryotic cell structure. The description of some components of the
developed interactive learning video can be seen in Table 2.

Table 2. Description of interactive learning video specifications

Component View
Apperception

Intro

Opening

Description  of

material

Sel merupakan protoplasma
berbatas membran dengan
sistem organisasi

yang sangat kompleks

1

o
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The results of the interactive video development were then validated by two expert
validators. Expert validators assessed the product from various aspects and provided suggestions as
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revision material for the improvement of interactive videos. The suggestions from the validators on
the developmenr_ of this interactive video are contained in Table 3.

Table 3. Corrections and suggestions from expert validators

No. Suggestion

I Provide a pause at each turn of the discussion. Learners need time to internalize knowledge
before getting the next knowledge.

2 Pay attention to the suitability of the text that appears with the narration. Some are not yet
appropriate.

3 The articulation of some words needs to be clarified, especially in scientific words, some still
sound unclear.

4 The mention of the term "Pili" should be read as "Fili".

S Provide an opening narration before entering the question at each transition of material to
the evaluation question.

6 Pay attention to the duration of the video

7 Replace some animations and images that are considered unclear, and eliminate some video
scenes that are considered less supportive of the material.

Suggestions from validators are used as a basis for making product improvements. After that,
the assessment from the expert validator is analyzed to obtain validation data as a reference that the
product developed has met the valid criteria and is suitable for use in the learning process. The
results of the analysis of the validity of interactive learning videos based on aspects of content

feasibility can be seen in Table 4.

Table 4. Interactive learning video validation data based on content feasibility aspects

No. Indicator Value Posted on
L Su1tab1hty of material with KD 3.1 (2013 48 Valid
Curriculum)
2. Suitability of material with learning objectives 5 Very Valid
3. Clarity of material presentation 4,7 Valid
4, Systematic presentation of material 4.8 Valid
s, The mate'rlal presented does not contain 42 Valid
misconceptions
6. The sulta@hty of the animation / image used with 48 Valid
the material
Average 4,7 Valid

Based on the analysis in Table 4, the average value of the final product validation is 4.7
which means valid. The validation results show that the developed product has met the assessment
criteria in the video quality aspect. Furthermore, the results of the analysis of the validity of
interactive learning videos on cell material based on video quality aspects can be seen in Table S.

Table 5. Interactive learning video validation data based on video quality aspects

No. Indicator Nilai Posted on
I.  The visual quality of the video 4,6 Valid
2. Clarity of animation/ image display 4,1 Valid
3. Clarity of audio in the video 4,6 Valid
4. Audio compatibility with the text displayed (audio 42 Valid
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mixing quality)
5. The intonation of the narrator in the video 4.8 Valid
The clarity of the narrator's articulation in delivering

6. . 4,5 Valid
the material
- The suitability of Fhe dominance of the narrator and 42 Valid
background music in the video
8.  Suitability of video duration to the learning process 4,7 Valid
9. The suitability of the text displayed with the narration 4.8 Valid
10.  Lighting Quality 4,7 Valid
I1.  Readability of text on video 4,1 Valid
Average 4,5 Valid

Based on the analysis in Table 5, the average value obtained in the validation of the final
product validation is 4.5 which means valid. The results of this validation, indicate that the
product that has been developed has met the assessment criteria on the video quality aspect.

urthermore, the results of the analysis of the validity of interactive learning videos on cell materia
Furth h Its of th ly f the validity of int 1 g vid Il material
ased on language aspects can be seen in Table 6.
based on language aspect b Table 6

Table 6. Interactive learning video validation data based on language aspects

No Indicators Value Posted on
I.  Use of Indonesian language by Refined Spelling .
(EYD) 4,5 Valid
2. Thel d is simple, t derstand, and
¢ language used is simple, easy to understand, an 45 Valid
communicative
Average 4,5 Valid

Based on the analysis in Table 6, the average value obtained in the validation of the final
product validation resulted in a value of 4.5 which means valid. The results of this validation
indicate that the product that has been developed has met the assessment criteria in the language
aspect. Furthermore, the accumulated results of the validity of interactive learning videos can be

seen in Table 7.

Table 7. Final results of product validation

No. Assessment Aspect Average Note
1. Presentation of Material 4,7 Valid
2. Video Quality 47 Valid
3. Language 4.5 Valid

Average 4,6 Valid

Based on the analysis in Table 7, the total average value of the validity of interactive learning
videos on cell material is Va = 4.6, which means that it falls into the valid category (4 < Va < 5)
and interactive learning video products on cell material are feasible to use.

DISCUSSION

The development of interactive learning videos on cell structure and function material for
class XI Senior High School Equivalent refers to the 4D model which consists of four stages,
namely the defining (define), designing (design), developing (development), and disseminating

(disseminate) stages. As for the dissemination stage, it was not carried out due to time constraints.
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The product resulting from this development is an interactive learning video of valid cell structure
and function material.

The video developed is an interactive learning video on cell structure and function material
that is tailored to the characteristics of students, learning objectives, and learning environments that
allow videos to be used in the learning process. The interactivity of the learning video is expected
to increase students' activities in learning. This interactive learning video is also packaged with an
attractive appearance to increase students' interest in learning.

The development of interactive learning videos on cell structure and function material begins
with the defining stage, which consists of front-end analysis, learner analysis, concept analysis, task
analysis, and formulation of learning objectives. Front-end and learner analysis is the stage of
collecting information by providing questionnaires to teachers and students to find out the
conditions and problems experienced in the learning process, especially in biology subjects.
Questionnaires were given to 20 biology teachers in South Sulawesi and 52 students of class XI
Senior High School 9 Makassar.

The results of the analysis of teacher and learner questionnaires show the high need of
teachers and learners for teaching media in the form of videos on the material of the structure and
function of cells that are truly in accordance with the learning objectives to be achieved. The
teacher's need for video teaching media is related to the substance of microscopic cell material so
that visualization is needed that makes it easier for students to understand the material. This is in
line with Alexander et al (2018) statement that audio-visual media can make students understand
better, be independent, active, and increase students' interest in learning in the learning process.
The use of video media is considered by teachers to be suitable for providing understanding to
students, but there are shortcomings, namely students tend to be passive when taught with video
teaching media. So that teaching media is needed in the form of learning videos that can also
increase student activity. In this case, researchers provide a solution by developing interactive
learning videos on cell structure and function material.

After knowing the problems and outcomes to be developed, the stages of concept analysis,
tasks, and formulation of learning objectives are carried out to analyze the sub-materials and
indicators used in the video. The analysis is based on the core competencies (KI) and basic
competencies (KD) listed in the 2013 curriculum (KI3). At this stage of the analysis, the
development of material to be used in the video refers to the syllabus of Senior high school biology
subjects in the 2013 curriculum that applies and also looks at the needs of students in the learning
process.

The next stage is the design of interactive learning video media on cell structure and
function. This stage includes the preparation of material, preparation of video scripts and
storyboards, selection of video materials, and editing and mixing processes tailored to the material
of cell structure and function. After all the processes are completed, the initial product (prototype)
of an interactive learning video of cell structure and function material is produced. Video design is
made relevant to the learning process, where the content of the video begins with apperception
activities, providing material, providing evaluation questions, and closing. As stated by Riyana
(2007), video media development goes through several plans such as preparing the devices that will
be used, and making a video framework that includes determining the introduction, opening show,
introduction, video content, and closing.

The interactive learning video that was developed then went through the development stage
by going through the validity test process. The validity test is carried out to determine the
feasibility of the product that has been developed. Media assessment was carried out by two expert
validators using an interactive learning video assessment instrument that had been validated and
declared suitable for use before. The validation assessment consisted of nineteen questions that
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were representative of three aspects of the assessment, namely aspects of material presentation,
video quality, and language.

The validity test was assessed by two expert validators who assessed various aspects and the
examination was carried out in stages. The interactive video developed has been revised several
times based on suggestions from the validators. The first validation by the validator stated that the
product could be used with minor revisions so improvements needed to be made to the product
that had been developed. The validator then provided some improvement suggestions to improve
the material in the video script. There are still some concepts that are not correct. Researchers are
also advised to refer to more relevant and reliable sources to avoid misconceptions. In addition, the
validator also suggested paying attention to the compatibility between the text that appears and the
audio that is heard.

Another suggestion given by the validator was to provide a longer pause at each turn of the
discussion. It was explained that learners need time to internalize the information received before
moving on to the next information. Poor pause settings will have an impact on the level of
understanding of learners. In addition, there are still some words whose articulation sounds less
clear so it is necessary to improve the mention, especiaﬂy in the mention of scientific terms. The
validator also suggested giving preliminary instructions before giving interlude questions on the
material so that students are not surprised when the interlude questions appear when the video is
shown. Furthermore, the validator suggested replacing some animations and images that were
considered unclear, as well as eliminating some video scenes that were considered less supportive of
the material.

The interactive learning video that had been revised based on the suggestions and corrections
from the validators was then assessed by the validators using an assessment sheet consisting of
several aspects of assessment divided by several aspects, namely presentation of material, video
quality, and language. The average value for the material presentation aspect is 4.7, the video
quality aspect is 4.5, and the language aspect gets an average value of 4.5. Based on the validity level
category, the value is categorized as valid and suitable for use in supporting more interesting and
interactive learning. The interactive learning video developed by the researcher is declared valid
with a validity value of 4.6 which is in the interval 4 < Va < § which is assessed from various
aspects and has met the requirements based on the assessment by validator one and validator two.
So that the interactive learning video of cell structure and function material is declared feasible to
be used as teaching media for class XI Senior High School students.

CONCLUSION

The resulting product from this development research is a valid interactive learning video,
tailored to students' characteristics, learning objectives, and environments, aiming to enhance
engagement through interactivity and appealing presentation. Beginning with front-end and learner
analysis, followed by concept and task analysis, and formulation of learning objectives aligned with
the 2013 curriculum, the content addresses syllabus requirements and student needs. In the design
stage, material preparation, scripting, storyboarding, selection of video elements, and editing ensure
relevance to the learning process. After validation by expert validators and subsequent revisions
addressing script accuracy, articulation clarity, pacing, and visual clarity, the video achieves high
scores in material presentation, video quality, and language, indicating its suitability for classroom
use with a validity value of 4.6. Thus, the interactive learning video offers an engaging and effective

teaching medium for Class XI Senior High School students.
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