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ABSTRACT

The difficulty experienced in the learning process is the difficulty of understanding learning due to the
lack of interesting material explanations and the availability of teaching materials in schools is still
limited. This study aims to analyze the validity of scratch-based interactive animation media and how
to improve students' concept understanding after using scratch-based interactive animation media.
The research method used is Research and Development (R&D) by applying the ADDIE model. This
study involved 34 students who underwent pretest-posttest trials to test the effectiveness of learning
using the media. The evaluation in this study used two types of validation tools: material and media
validation sheets assessed by five expert validators, and readability sheets filled out by learners. The
validation results of this study show that the materials and media have a validity level of 93.25%,
which indicates that the media is very valid. Readability by students reached 84%, indicating that the
media was very practical to use. Based on these results, Scratch-based interactive animation media
proved to be very feasible and effective to improve students' concept understanding..

1. INTRODUCTION

Education is a system that consists of several main components, namely educators, students,
educational goals, educational tools, and the educational environment. These components are
interconnected, dependent on each other, and function together to achieve optimal educational goals
(Aada, 2020; Odondi, 2024). In this context, the education system in Indonesia must be able to prepare
students to face future challenges, including preparing them to become the golden generation of 2045
who excel in various fields to make Indonesia a great country (Hamdani et al., 2022; Mahadi, 2021). To
achieve this goal, educators in Indonesia need to focus on developing learners' concept understanding.
Various approaches can be used by teachers to facilitate learners in understanding the concepts taught.
According to previous study state that the right learning approach can help students develop a strong
conceptual framework (Sopandi & Andina Sopandi, 2021). For example, teachers can ask students to

Corresponding author
*E-mail addresses: rifasumalia@email.com (Rifa Sumalia)


https://doi.org/10.23887/jlls.v7i2.77645
mailto:rifasumalia@email.com
https://creativecommons.org/licenses/by-sa/4.0/

Journal for Lesson and Learning Studies Vol. 7, No. 2, Tahun 2024, pp. 290-300 291

observe and compare the characteristics of objects, so that they can better interpret and infer certain
topics, and avoid errors in understanding concepts. In general, the approach to teaching a concept
involves explanation, classification, and inference, which helps students build solid concepts (Hoft &
Bernholt, 2019; Irwandi & Fajeriadi, 2019). Concept understanding is very important because it allows
learners to more easily understand subsequent concepts and develop their overall thinking ability. Thus,
the right learning approach and supportive educational components will help the education system
achieve its goals in shaping the golden generation of 2045.

One of the subjects taught in junior high school is Natural Sciences (IPA). Science is a collection of
structured knowledge that arises from scientific practices such as testing and observation, as well as a
scientific mindset characterized by traits such as curiosity, openness, and honesty. However, the use of
science in everyday life is still limited to natural phenomena (Pratama et al., 2023; Young et al., 2018).
This opinion is reinforced by previous study which states that science is knowledge obtained from the
structured collection of information about nature and its conditions, which is carried out based on a good
scientific attitude so that the results become scientific products (Ariawati et al., 2022). Therefore, learning
science is very important for students because the basic substance is to develop the scientific process into
the mindset of students (Harefa et al., 2022; Mailani et al., 2022)

Science subjects have an important role for students, but in the learning process, this subject still
faces several obstacles. One of these obstacles is the lack of student understanding of the material
Structure and Function of the Body of Living Things, which is science material for grade 8. This material
includes subchapters such as the food and digestive system, circulatory system, respiratory system, and
excretory system. Understanding the concept of students in this material is very important because it
includes a lot of material and discussion. However, this material is often considered difficult by students
because the explanation of the material is not interesting (Handayani, 2022; Munzil et al., 2022).

Science teachers also stated that the availability of teaching materials in schools is still limited.
Teachers often ask students to read the package books provided by the government and immediately
proceed with doing assignments, which makes science learning less interesting and contributes
significantly to the low understanding of students' concepts (Abidin et al., 2021). Therefore, the role of
digital technology in learning is needed so that learning can run smoothly and effectively (Payu et al,
2022; Widianto, 2021). These obstacles are also experienced by students at SMPN 26 Semarang, which
results in low student understanding of the science material Structure and Function of the Body of Living
Things. Thus, the importance of interesting and effective science learning cannot be ignored. The use of
digital technology in learning can be a solution to improve students' understanding of concepts, especially
in materials that are considered difficult such as the Structure and Function of the Body of Living Things.

Based on the problems that researchers found in learning science in 8th-grade students of SMPN
26 Semarang, it is necessary to have an alternative solution to overcome these problems. Researchers will
develop technology-based interactive animation learning media in science learning to help students
visualize the material Structure and Function of the Body of Living Things. Through interactive animation
media based on digital technology, the role of students in learning will increase, and the use of this media
will involve students in its operation. The use of technology in learning also helps educators to visualize
the material while increasing students' learning motivation (Sutardi et al., 2022; Utomo et al,, 2022). The
benefits of technology in education certainly help teachers in carrying out learning. Ideally, teachers in the
21st century have competence in integrating professional skills, pedagogical skills, and technological skills
in learning to achieve basic competencies (Boholano, 2017; Oktaviana & Yudha, 2022). However,
according to the use of technology in education is still not optimal, this is due to teachers' lack of
understanding of the use of technology (Mukhtar & Putri, 2021).

The process of combining technology with learning models and strategies and the process of
collaborating technology with subject matter are fundamental problems that educators often experience
in implementing the use of technology. Technology has an important role in the field of education, one of
which is learning media. Technological developments in this field can be utilized by teachers to create an
attractive learning media design that can help students find information and students can learn anywhere
and anytime (Ningsih et al.,, 2019; Schmidt et al., 2014). Effective and enjoyable learning activities can be
created by innovative learning activities, including innovations in the use of learning media. Learning
media is a tool that can help the teaching and learning process so that the meaning of the messages
conveyed becomes clearer and the educational or learning objectives can be achieved effectively and
efficiently (Ariani & Puspasari, 2021; Praheto et al, 2020). The use of learning media at the learning
orientation stage will greatly assist the effectiveness of learning and the delivery of learning messages and
content. In addition, the use of learning media can also help students improve understanding, present data
interestingly, and make it easier to interpret data (Isnandar et al,, 2022; Suwiantini et al.,, 2021).
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The development of information technology causes many applications that can be used to create
interactive learning media that can be stored on a computer or uploaded on an internet site. Information
technology-based interactive learning media can provide visualization with still and moving images with
the addition of navigation as a media control facility when explaining material and evaluation (Dewanti et
al, 2021; Rasheed et al, 2020). The use of interactive learning media like this is expected to create a
varied, interesting, and not boring learning process. One of the applications that can be utilized in
developing interactive learning media is Scratch. This application was developed by the Massachusetts
Institute of Technology (MIT), which is a freeware and easy-to-use application for creating games,
interactive multimedia, animated stories, and simulations. Scratch is a visual programming language that
uses drag-and-drop block code (Dewi et al.,, 2021; Zubaidah, 2019), so it can be used to develop interactive
learning media by using appropriate programming algorithms. In addition, the work produced from
Scratch can be seen through the official website of Scratch, namely https://scratch.mit.edu/, so that
teachers and students can easily use learning media in places that have internet access. Scratch is a digital
website that provides interactive animation features that can be used in learning.

Development research on Scratch-based interactive learning media has been widely carried out
along with technological advances. As research conducted produced Scratch-based physics learning media
products on optical devices with valid categories, the learning media developed is feasible to use as a
learning resource in the learning process at school (Chiang & Qin, 2018). Other research revealed that
Scratch-based learning media can be used as an alternative learning resource for students (Aniati et al,,
2021). Research entitled "Application of Scratch media on the material of moment diagram, normal
diagram, latitude force in class XI SMK Negeri 3 Jombang" revealed that the use of Scratch can improve the
response of students in the learning process and the use of Scratch in the learning process can increase
the percentage of students' score completeness (Bernard & Setiawan, 2020).

Based on this description, not much research has been done on the development of scratch media
to improve understanding of science concepts in the material Structure and Function of the Body of Living
Things so researchers are interested in developing scratch-based science interactive animation media to
improve students' understanding of concepts in the material. This study aims to analyze the validity of
scratch-based interactive animation media and how to improve students' concept understanding after
using scratch-based interactive animation media.

2. METHOD

In this study, the method applied is the research and development (R&D) method. R&D is a
research method that aims to create new products and assess their effectiveness so that these products
provide benefits to the intended users (Yang et al,, 2020). The analysis stage includes various types of
analysis such as needs, learner characteristics, curriculum, media, competencies and indicators, and
materials. For the material analysis, the material of the Structure and Function of the Body of Living
Things was selected to be processed into an interactive multimedia animation using the Scratch
application. In the design phase, this process includes the selection of hardware and software, organizing
the material to be displayed in interactive animations, as well as developing flowcharts, storyboard
sketches, media designs, layouts, and display backgrounds including other elements in the media. This
stage also involves making evaluation tools through a collection of questions and game design. Currently,
the product design is still a conceptual framework that forms the basis for product development. The
development process continues by expanding the existing design using Canva and Scratch. After that, the
developed product is tested by material and media experts who have been made with a grid that can be
seen in Table 1 and Table 2 so that suggestions for improvement are obtained.

Table 1. Material Expert Assessment Instrument Grid

No. Aspects Indicator

1  Display Aspect Attractive design
Clear and attractive illustrations
Clarity of audio and animation
Easy-to-read fonts
2 Usage Aspect Easy to access and simple to operate
Media can be maintained/processed easily and can be used repeatedly
Media can be installed and run on a variety of existing hardware and
software.
Media is interactive
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Table 2. Media Expert Assessment Instrument Grid

No. Aspects Indicator
1  Content/material feasibility aspect ~ Suitability of material with learning objectives
Accuracy of images and terms
Accuracy of facts, concepts, and procedures
Adaptability to the development of science and technology
2 Presentation and Language Aspects Train concept understanding
The sentences used are straightforward and communicative
Appropriateness of language to learner development

The subjects in this study consisted of 34 students of class VIIIH at SMP Negeri 26 Semarang, who
would be the main objects of observation, measurement, or intervention implemented by the researcher.
The research involved not only students, but also teachers, a team of expert validators, and the
researchers themselves. In this context, science teachers from SMP Negeri 26 Semarang have a role in
collecting data through questionnaires related to the needs and assessment of interactive animated media.
The validator team, consisting of media and material experts, served as assessors in the assessment of
Scratch-based interactive animation media. The researcher is responsible for collecting data, developing
products, and analyzing the results obtained.

The data collected through questionnaires in this study includes qualitative data derived from the
data collected through questionnaires in this study includes two types of data: qualitative data derived
from the experts' input, as well as quantitative data which includes assessment scores given by experts as
validators and students as respondents. Qualitative data is obtained from the opinions, suggestions, and
criticisms of the experts regarding the content and quality of the developed interactive animated media,
while quantitative data consists of values given based on structured assessments. Data from the validation
test results will be analyzed using a Likert scale, a measurement method used to assess attitudes,
opinions, and perceptions of social phenomena with a weighted scale from 1 (not very good) to 4 (very
good). This method allows researchers to quantify qualitative opinions and simplify the statistical analysis
process. Scores from the validity test were then calculated using Aiken's V formula, a formula specifically
designed to measure the level of validity of an instrument through the coefficient of content validity. The
results of this calculation, which will be expressed as a percentage, will be further analyzed to evaluate the
effectiveness of the developed product. The percentage obtained from this analysis gives an idea of how
valid and effective the interactive animated media is in achieving the learning objectives that have been
set.

3. RESULT AND DISCUSSION

Result

This research produces a product that is useful in overcoming science learning problems,
especially student understanding of the material Structure and Function of the Body of Living Things, the
product is in the form of scratch-based interactive animation media. This study was conducted to know
the validity of scratch-based interactive animation media and how to increase students' concept
understanding after using scratch-based interactive animation media.

Analysis Stage

In the analysis stage of media development, the main focus is to understand the characteristics of
students who will use the media and analyze the media to set effective quality standards. The needs
analysis was carried out by evaluating various digital media that have been developed by teachers for
science education, as well as during the learning process that takes place at school. This analysis also
involved interviews with teachers at SMP N 26 Semarang to gain a deeper understanding. The results of
the observations and interviews showed that the use of learning media that are more innovative,
motivating, fun, interesting, and that adapt to the latest technology, has not been optimized by teachers.
The material that will be integrated into this learning media is Chapter 2 Structure and Function of the
Body of Living Things, covering four subchapters namely: Food and Digestive System, Circulatory System,
Respiratory System, and Excretory/Waste System. Based on the analysis conducted, an urgent need was
identified to develop interactive animated media that supports the teaching of the structure and function
of the body of living things, especially for junior high school students in grade VIII. This indicates a great
potential to improve learning effectiveness through the application of technology that suits the needs and
characteristics of students.
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Design Stage

The design stage is the second step in the creation of learning media, where the media is
specifically designed. At this stage, design elements are developed to ensure that the media is effective in
the educational process. The results of this stage include the creation of a flow chart showing the
organization and structure of the learning media, as shown in Figure 1.

MATERIALS STMULATION }_.‘ EVALUATION/QUESTION

Sub material Simulation page Evaluation/Quiz/Game
— — page

display page

|

Material display

page

|

Figure 1. Media Flow Chart

Base on Figure 1, the flowchart that has been created is used as a guide in making the learning
media. The background design is made using the Canva application, which supports the creation of
attractive and professional visuals. This learning media was developed using the Scratch programming
application, which facilitates the creation of interactive media with an attractive visual appearance. This
media design is equipped with brightly colored images to attract attention and increase student
motivation. Illustrations used in this media are also made using the Canva application, and all components
that have been prepared are carefully integrated according to the storyboard that has been designed. To
evaluate students' conceptual understanding of the material presented, this learning media is equipped
with quizzes and games related to the material. These quizzes and games are not only to test knowledge,
but also to make the learning process more fun and interesting for students, which in turn increases the
effectiveness of learning in general.

Development Stage

The "Development" stage is the phase where the results of the previous analysis and design are
realized into ready-to-use media products. In this stage, visual elements such as background images are
created using Canva. Then, the previously prepared supporting components of the app are integrated
according to the storyboard layout designed using Canva and Scratch, ensuring perfect integration of all
elements. The development process involved programming using the Scratch app, which uses a block-
based programming approach. The implemented code was tested to ensure that the functions within the
media operated according to the defined storyboard. Examples of the results of this development stage are
shown in Figure 2, and Figure 3.

i @

Figure 2. Main Page Display Figure Figure 3. Home Page Display
After the stage of designing and making media using various software, the next stage is media

product validation. This validation involves experts to test and evaluate whether the media product meets
the expected quality and effectiveness standards. After that, the product is also tested on students to
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assess their reaction to the media and collect feedback that will be used for further product improvement.
This validation and pilot test is an important step to ensure that the developed learning media functions
properly and effectively in an educational environment. The results of the assessment from material
experts and media experts on this learning media are presented in Table 3, and Table 4.

Table 3. Media Expert Assessment Results

Indicator Average Criteria
Display Aspect 0.92 Very Valid
Usage Aspect 0.98 Very Valid

Table 4. Material Expert Assessment Results

Indicator Average Criteria
Content/material Appropriateness 0.90 Very Valid
Presentation and Language Aspects 0.93 Very Valid

Based on Table 3 and Table 4, the feedback and evaluation from the media and material experts,
the interactive learning media created using the Scratch application was declared in the "Very Valid"
category. Based on the recommendations from the experts, some improvements were made to the design
of the interactive learning media to address some aspects that needed improvement. After the
improvement process, the media was tested on a group of 34 students, and they filled out a readability
questionnaire after using the media. The results of this readability questionnaire showed that the learning
media was categorized as "Highly Valid", indicating its effectiveness in the learning context.

Implementation Stage

This learning media, created using the Scratch platform, has been implemented and disseminated
to students via a link sent via WhatsApp, allowing students to access and open the application from their
laptops. Furthermore, the students were directed to pilot this interactive media to evaluate its
effectiveness in the learning context. The learning process regarding the structure and function of the
body of living things through this interactive animated media includes three main stages: beginning, core,
and end, which are designed according to the needs of the Merdeka curriculum. In the context of
evaluating understanding, tests are held to measure students' understanding of the material, carried out
at two important moments, namely before and after learning takes place. This test is important to assess
the effectiveness of interactive animation media developed with Scratch in improving students'
understanding of concepts. The test was held in class, where students answered questions individually but
under the supervision of the researcher to ensure data integrity. This supervision is important to ensure
that the data collected truly reflects students' understanding of the material taught. The results of this test
are presented in a table that records the post-test results for each item related to understanding natural
science concepts as show in Table 5.

Table 5. Results of Student Concept Understanding Assessment on Material

Indicator of Concept Understanding Percentage % Criteria
Restate a concept 98 Very High
Classifying an object 97 Very High
Presenting examples and non-examples of a concept 87 Very High
Presenting concepts in the form of mathematical representations 72 High
Select and perform procedures 93 Very High
Develop and review concepts 70 Medium
Implement or relate to real-life 93 Very High

Table 5 illustrates the level of concept understanding by students, providing a clear indication of
the effectiveness of using Scratch-based interactive animation media in the learning process. The
recapitulation of the item tests on the understanding of concepts on the material of the structure and
function of the body of living things.

Evaluation Stage

During the evaluation stage, the developed interactive learning media undergoes a series of
improvements and revisions. This step is taken based on feedback received from experts, teachers, and
students who participated in the media trial. The purpose of these revisions is to ensure that the app
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meets the standards of effectiveness and feasibility for use in science learning. The app was developed to
support both classroom and individual learning and is customized for use on computers or laptops with a
minimum Windows 10 operating system. This evaluation process also included media testing to calculate
the N-Gain value, with the results shown in Table 6.

Table 6. N-Gain Hail

Form of Assessment Average N-Gain Value Gain Interval Criteria
Pre-test 57 . .
Post-test 80.52 0.57 0.30 = N-Gain < 0.70 Medium

Based on the data presented in Table 6, it is known that the average value of the pre-test before
using learning media is 57, while the average value of the post-test after using interactive animation
media is 80.52. There was an increase in the average score from the pre-test to the post-test of 0.57, which
is included in the criteria for moderate improvement. The general evaluation shows that respondents
generally agree that the interactive learning media developed is effective in supporting the learning
process, both in the context of traditional classes and in independent learning.

Discussion

The media that has been developed by researchers in the form of interactive animation media
focusing on the material of the structure and function of the body of living things has gone through a
thorough validation process by five experts before further testing (Saputri et al., 2018; Yulando et al,,
2019). This validation process involved an in-depth examination and evaluation of various important
aspects of the media. After a thorough evaluation by the validators, the media scored high on various
important aspects such as visual quality, usability, content relevance, and presentation and language use
(Legina & Sari, 2022; Sagala & Widyastuti, 2022). Specifically, it scored an average of 0.92 for visual
aspects, 0.98 for usability, 0.90 for content relevance, and 0.93 for presentation and language. All these
scores confirmed the classification of the media as highly valid and of high quality.

Furthermore, the visual aspect of the media includes several important elements such as an
attractive design that attracts students' attention, illustrations that are effective in explaining concepts
visually, clear audio to ensure that information can be heard properly, high-quality animations that make
the material more vivid and interesting, and easy-to-read typography so that the text can be easily
understood by learners. The usability aspect was assessed based on several key criteria, including ease of
access which allows students and teachers to easily access the media, simplicity of operation which
ensures that the media can be used without technical difficulties, easy maintenance so that the media can
be continuously updated and maintained, reusability that allows students to repeat the material if needed,
and compatibility with various hardware and software, including interactive properties that support
effective and engaging use for students (Haataja et al.,, 2019; Ivanovi¢ et al., 2013).

In terms of content relevance, the media was assessed based on its suitability to the learning
objectives that have been set, the strength of the visuals that help in attracting students' attention, the
accuracy of the information that ensures that all data and facts presented are correct and up-to-date, and
the relevance to the latest technology and science that ensures that this media remains actual and useful
in the modern educational context (Pandansari & Gafur, 2016; Shabri et al., 2017). For the presentation
and linguistic aspects, the media was assessed for its ability to facilitate understanding of concepts in a
way that is easy for students to understand, effective use of language that is appropriate to the level of
understanding of learners, and presentation structure that helps in clarifying the material being taught
(Langum & Sullivan, 2020; Liu & Chung, 2022). This assessment shows that, although many similar media
are available online, the developed media offers content and structure specifically designed to increase
learner engagement, motivation, and understanding in utilizing interactive animated media as a tool in
learning.

Furthermore, in the context of concept understanding, the test questions consisted of 25 items
specifically designed to measure certain desired indicators of concept understanding. The results of the
test showed that all students managed to answer the questions correctly. From these results, it can be
concluded that although students previously showed a low understanding of the material being taught,
they have now managed to understand the concepts being presented through the use of well-designed test
items (Aulia & Khalid Riefani, 2021; Mohammadi et al., 2022). This demonstrates the effectiveness of the
test questions in identifying and improving students' understanding of the material being studied, as well
as showing significant improvements in their ability to understand new concepts. All of these data
reinforce the argument that the media and questions developed are well suited to support the learning
process, improve concept understanding, and facilitate effective evaluation of student learning
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achievement (Lampropoulos et al, 2019; Tastan et al., 2018). Thus, the designed interactive animated
media and test questions have proven effective in creating a supportive learning environment and
improving the quality of learning and students' concept understanding.

Therefore, based on the analysis conducted in this study, the interactive animation media
developed using the Scratch platform specifically for the material of the structure and function of the body
of living things for class VIII students has been proven to have excellent quality. This media is not only
valid but also effective in the context of education at the junior high school level. The feasibility and
effectiveness of this media in supporting the learning process are supported by the results of previous
studies which show that the use of interactive media in education can significantly improve the quality of
student learning (Majid, 2017; Sudarman et al., 2020). The results of this study reinforce the idea that the
integration of interactive animated media, particularly those created with Scratch, into the curriculum, is
an effective strategy to improve students' understanding of complex subject matter and support the
achievement of better learning outcomes (Oktavianingtyas et al., 2018).

In addition, evidence from other studies also supports that interactive media is suitable for use in
primary education settings and can be considered an effective alternative learning resource in the
classroom. It is proven that the use of interactive media can increase student activity and engagement in
the learning process, as well as provide opportunities for teachers to present subject matter more
interestingly and interactively (Cole & Feng, 2015; Lapitan et al., 2021). These findings add to the evidence
that interactive media, including the interactive animated media developed using Scratch in this study,
have great potential to improve concept understanding among secondary school students and are also
very suitable for implementation in elementary schools. This expands the possible benefits of using
interactive media at different levels of education. The application of interactive multimedia has been
proven to improve students' concept understanding (Suwiantini et al., 2021).

The development of this interactive media carefully considers the challenges faced in the school
environment as well as the needs that exist there. The purpose of this Scratch-based learning media is to
be an effective tool for teachers and prospective teachers in delivering materials and facilitating students’
understanding of the content taught. The use of well-designed and high-quality learning media will not
only facilitate the teaching process for teachers but will also have a positive impact on student learning
outcomes by making it easier for them to receive and process the information presented (Marshman et al,,
2020; Satria & Sopandi, 2022). One of the main advantages of interactive multimedia is its ability to
combine different types of media, thus making it very flexible for various forms of learning, including self-
study, online, and traditional classrooms. This makes it easy for students with different abilities and
learning styles to access and utilize this media easily.

Ease of use of the interactive media is also ensured as it can be accessed through any other
computer or mobile device via a link, which simplifies its distribution and use. Based on the evaluation
that states that this media is "very valid," the interactive multimedia that has been developed is very
feasible to be used as a science learning media for junior high school students. Furthermore, the use of this
interactive animated media has been shown to improve concept understanding in students. The
implication of this research is the existence of Scratch-based interactive animation media specifically
made for the material of the structure and function of the body of living things in class VIII. This media is
not only valid but also very effective in supporting the learning process at school.

4. CONCLUSION

After a detailed review, it is evident that the interactive animated media created using the Scratch
platform is highly effective and meets the criteria as a valid learning tool. Not only does it meet the
necessary standards but it also provides teaching conveniences that make learning more interesting and
enjoyable. It is expected that this will increase students' motivation which can significantly improve their
learning outcomes. In addition, it integrates game elements that are not only entertaining but also support
active learning visually and auditory. It is also designed to be easily adapted by educators, including
prospective teachers, making it a valuable resource for professional development and teaching
preparation. Based on this comprehensive evaluation, it is clear that the Scratch-based interactive
animated media is highly feasible and effective to use for science learning at the junior high school level,
suggesting that it can be an important tool in improving concept understanding and the quality of learning
in general.
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