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ARTICLE INFO ABSTRACT

This study aims to develop and produce scratch-based interactive
learning media on straight line equation material according to the
valid and practical Merdeka Curriculum. This research is motivated
by the need for learning media in accordance with the Merdeka
Curriculum, to support the learning process on straight line equation
material which is considered difficult for students. This development
research using the ADDIE model and research was conducted at SMP
Muhammadiyah 2 Godean. The research instruments used were
interview sheets, material and media expert validation
questionnaires, and student response questionnaires. The results
shows that the scratch-based learning media developed by
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researchers were declared valid and practical. The results of the
material expert assessment amounted to 95% which met the very
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valid category. While the media expert's assessment was 73% which
met the valid category. The practicality criteria were obtained from
the results of student responses to small class trials with a total of 10

students and a large class of 35 students. The small class trial
obtained an average score of 87% which meet the criteria for being
very practical. Meanwhile, the large class trial obtained an average

score of 81% which met the criteria for being very practical.
This is an open access article under the CC-BY-SA license.

O

Introduction

Education is the foundation of a country, where advanced education will produce the role of
individuals as the next generation who educate the nation (Sartini & Mulyono, 2022). Education in
the 21st era has undergone significant changes due to advances in science and technology which
have also changed the way of learning in education with a more interactive, participatory and
relevant approach (Yusuf et al., 2023). In this context, the Indonesian Ministry of Education and
Culture introduced the independent curriculum as an educational initiative that gives schools and
teachers the concept of freedom in designing learning that is innovative, flexible, character-
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oriented, and integrates technology (Amelia, 2023). The aim is to meet the demands of the times
and prepare students holistically and inclusively to face future challenges.

In the context of learning, technology is one of the important aspects that acts as a tool and
learning aid (Mukaromah, 2020). Technology makes it possible to create interactive learning
methods to build interest and a fun atmosphere during learning (Ariani, 2019). One suitable
platform for this approach is Scratch, a visual programming tool developed specifically for
beginners and children that supports visual-based interactive learning interfaces (Anis et al., 2023).
With Scratch, students can use interactive projects, games, or animations that have been designed
from interesting and easy to understand programming blocks (Putra et al., 2023).

Mathematics is defined as a scientific discipline that has a universal scope and is also the basis
for modern technological progress, which means that its role is very significant in various fields of
science and the development of human thinking skills (Susanti, 2020). One of the branches of
knowledge is straight line equation material or known by the abbreviation PGL. This material has
important benefits in helping students understand and solve various mathematical problems,
including algebra and linear programs and requires good reasoning skills in it (Adiyanti et al,
2019). In the learning process, students are encouraged to be able to transform problems into
images, make estimates, and manipulate them in order to solve the problems presented. (Nugroho &
Sutirna, 2023).

Although the straight line equation material looks simple, the facts in the field show that many
students still have difficulties when understanding this material (Dwi Novitasari et al., 2021). This
material contains Cartesian coordinates, the concept of gradient, the form of straight line equations,
and problem solving related to everyday life. Here, it was found that students still looked confused
in working on the problem, the skills of guessing and drawing conclusions along with systematic
steps were still lacking (Isnaeni et al., 2018). This was also found by researchers when conducting
observations, interviews, and distributing questionnaires at SMP Muhammadiyah 2 Godean
regarding the process of learning mathematics on straight line equations and the condition of
mathematics learning there.

Based on the results of the researcher's interview with the 8th grade mathematics teacher at
SMP Muhammadiyah 2 Godean, it was found that in learning mathematics at SMP Muhammadiyah
2 Godean has implemented the Merdeka Curriculum, but still uses conventional learning in the
learning process. In other words, learning mathematics at the school still only emphasizes the
process of delivering material from the teacher verbally and has not made optimal use of
technology. Whereas good mastery of technology combined with effective teaching skills by a
teacher will produce an innovative and dynamic learning atmosphere (Abdul Mun'im Amaly et al,,
2021). The learning resources used are still guided by school-owned textbooks which make
students quickly bored and not interested in learning math material. And there are no props or
math media that support to be implemented during the course of learning, especially according to
the current curriculum.

From the results of observations in class VIII SMP Muhammadiyah 2 Godean, it can be seen
that the conditions when learning mathematics take place, the state of the class is not conducive
and some students are less focused on listening to explanations of material and practicing problems
distributed by the teacher. Often teachers run out of energy when teaching because they have to
explain extra enough to students with a crowded class. This is obtained because so far, the learning
media used is still in a conventional way too, namely teacher dictation, blackboard-based manuals,
paper and student notebooks.
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The material that is felt by the math teacher there is still a difficulty in teaching in the
classroom is the straight line equation material. On the recommendation of the teacher, it was
conveyed that this material requires an innovative learning media as a means of delivery to
students, especially in this material must be able to generate students' ability to visualize Cartesian
coordinates and graphs of straight line equations other than manually which makes students
interested in understanding it. In line with that, it is also said that in understanding the concepts
and characteristics of straight line equations and gradients, interesting media is needed in order to
encourage students to understand step by step the discovery of material concepts (Priyanto et al.,
2023). The need for this media is also based on the perspective of students who expressed difficulty
in understanding straight line equation material. This is supported by the survey results through
google form presented in the pie chart shown in the figure below.

M Visual
B Auditorial
1 Kinesthetic
M Visual
Auditorial
M Visual
Kinesthetic
[ Auditorial
M Easy M Medium ®m Difficult Kinesthetic
Figure 2. Percentage of students' opinions on Figur 3. Students' learning style type

straight line equation material

M Already ® Not yet

HImage MSound & Game M Allthree

Figur 4. The learning media applied by the Figur 5. The need for learning media that
teacher has been able to help students students are interested in.

It follows from the Figure 1 above that 81% of students said that straight line equations are
classified as difficult material. It was found that students were still confused and did not understand
the concept of straight line equations. In addition, they are still fixated with the formula so that
when determining the gradient, they are still confused between parallel and perpendicular line
equations. From the student's response, the researcher suspects that students need learning media
that is in line with the learning style of the students there. Reinforced by survey data from google
form about student learning styles in a pie chart in the Figure 2.
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It follows from the Figure 2 that 77% of students stated that they have Visual Auditorial
learning style. The survey of the percentage of students' learning styles is intended to provide
specifications for developing learning media that meet the needs of students' learning styles. Visual
auditorial style is a learning approach method that combines the senses of hearing and vision in a
process (Fuady & Mutalib, 2018). Meanwhile, the learning media applied by the teacher in learning
the straight line equation material at SMP Muhammadiyah 2 Godean is still limited and has not
fulfilled and harmonized the type of learning style of students. Where in learning, the visual
illustrations presented are still in a manual way, namely drawing and writing on the blackboard
and monotonously listening to lectures from the teacher. This is not in accordance with the
independent curriculum where the teacher should be a facilitator. It is felt that students have not
been able to have an impact in understanding and remembering material in a long time. The data
was obtained from the google form survey results which are presented in the form of a pie chart in
the Figure 3.

From the data shown in the Figure 3. above, 84% of student responses stated that the learning
media applied by the teacher had not been able to help students understand and remember the
material for a long time. Therefore, it is necessary to develop learning media for straight line
equation material to overcome the existing problems.

In this case, Scratch is the choice of application that can present an interactive learning media
for straight line equation material. There are previous studies that utilize scratch as a tool for
developing mathematics learning media. In Nurjanah's research (2019) stated that the scratch-
based mathematics learning media designed can create a different learning atmosphere because it
is not limited to verbal communication of teacher speech alone but also arouses students' interest,
interest, and enthusiasm so as to facilitate the learning process for both students and teachers. The
results of the study, the development of learning media with scratch was declared valid and feasible
and obtained a very good category based on the results of student responses. Similar research by
Aulia S., Ahmadian H., & Majid B. A. (2020) stated that by using scratch users can sort the coding
available in the application into a form of game creation process. The results of his research are in
the form of developing educational games that have a very high level of feasibility and a very good
category. In line with that, according to student responses through google form, the learning media
needs that students are interested in are presented in Figure 4 above shows that 77% of students
want learning media that contains a combination of image, sound, and game elements. So in this
study, researchers will use scratch in developing math learning media that supports the appearance
of all three.

Researchers decided to choose Scratch platform because it supports visual-auditory displays
and desktop-based games designed with a user-friendly design (Suprianto et al,, 2019). In addition,
scratch also has a sprite feature as a maker of mathematical objects and interesting animations,
easy code blocks, input blocks supporting two-way interaction, simulation features that can display
simulations of straight line equation graphs, and so on. The development of this learning media uses
the discovery learning method in presenting the material. By using this method, it helps students
to understand what they are learning better because it involves a discovery process that supports
the ability to learn independently so as to produce learning that is memorable and memorable
(Sa’adah, 2020). It is hoped that the discovery learning method in the learning media for straight
line equation material according to the independent curriculum can make students not only
memorize material an d formulas but also get used to constructing their learning experience in
everyday problems. The results of the study contributed interactive participation to students by
utilizing the advantages of the scratch feature, namely the demonstration of graph simulation as a
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learning medium for straight line equation material. This is in line with research Salamah &
Sudihartinih (2024), which states that the development of scratch makes participants think that
this game is very good, with complete and easy-to-understand material, has a good appearance, is
quite interesting and fun, and is quite interactive and useful to help users learn straight line
equation material.

From the description above, the researcher is interested in updating previous research,
namely by developing media that adjusts the appearance of learning media based on existing needs
and problems and according to the independent curriculum formulated in a study entitled
"Development of Scratch-Based Interactive Learning Media in the Independent Curriculum for
Grade VIII Junior High School Straight Line Equation Material".

Method

This research applies Research and Development (R&D), or familiar as development
research. This type of R&D research is a method that produces existing innovations to be better and
more interesting according to the achievements of a particular learning material (Mugdamien et al,,
2021). The model used in this research follows the steps proposed by Reiser and Mollenda in the
1990s. The steps, according to the abbreviation of its name, ADDIE, consist of analyze, design,
develop, implement, and evaluate (Sutomo, 2022). This model applies a systems approach by
dividing the planning sequence into a series of logically organized steps and also takes the output
of each stage as input for the next stage (Safitri et al., 2022).

This instructional model is a process that involves five dynamic stages consisting of analysis,
design, development, implementation, and evaluation (Cahyadi, 2019). The ADDIE model is
relevant to be applied in this development research because according to Angko and Mustaji (in
Kurnia etal,, 2019) (1) The ADDIE model can be implemented very well in various situations today;
(2) This model is well known and has a level of flexibility in overcoming existing problems; (3) The
ADDIE model consists of a structured framework in development and contains revision and
evaluation at each stage.

The first point in the above opinion is in line with the research of Kurnia et al. (2019) who
chose the ADDIE model because it remains relevant to the times underlined by its simple stages,
easy to understand and run, and provides solutions in various learning process needs such as its
implementation in the development of learning tools. At the second point ADDIE has been widely
recognized by people because according to Tanjung & Parsika's research (2017), ADDIE has proven
to be a widely used option in the design or development of CBT (Computer Based Training) based
applications known as multimedia-based learning applications. This model is also said to be
flexible, which is supported in the research of Putri et al. (2017) ADDIE has a flow that is not rigid
because it progresses from one stage to the next and is flexible and can be revised at each stage.The
third point is reinforced by Bakhri's research (2019) that in his research designing an interactive
application that follows ADDIE gets test results reaching a success rate of 82.6% and explains that
ADDIE is easy to implement because it contains structured stages from the analysis to the
evaluation stage which aims to produce better applications. So that this development research is
expected to be an option in encouraging and making the latest innovations according to the
creativity of researchers and the needs that exist in the surrounding environment.
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This research begins with the media and curriculum needs analysis stage, making learning
media designs and assessment instruments, realizing the media and conducting validation, learning
media trials, and evaluating the final product. The trial design stage includes the initial step of
evaluation to provide information on deficiencies in the media that have been made in order to
achieve valid and practical criteria.

The research subjects were VIII grade students of SMP Muhammadiyah 2 Godean. First, a
small group trial consisting of 10 students was conducted. This number followed Mulyatiningsih
(2014) that this small group trial involved 6-12 respondents first. Then for the large group it was
tested on 35 students. In line with Mulyatiningsih (2014) that for a wider field trial, it is advisable
to take a larger sample, namely between 30-100 respondents.

Data analysis used in the form of qualitative descriptive analysis and quantitative analysis.
Qualitative descriptive analysis based on the results of field study instruments as the needs of the
media to be developed. This instrument includes interviews, input and suggestions from validators,
teachers, and students. While quantitative analysis is obtained from the results of expert validation
and student response questionnaires in the form of assessment scores on the validity questionnaire
and the practicality of developing learning media for straight line equation material.

The data analysis process is carried out after all the required data has been collected. In
conducting data analysis to assess the level of validity and practicality of learning media, Likert
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scale scoring guidelines are used. Likert scale is a measurement method to assess the attitudes or
opinions of individuals and groups (Sugiyono, 2011). This assessment will be expressed on a scale
of 5,4, 3, 2, and 1. The provisions of the scoring guidelines are as follows .

Table 1. Likert Scale

Category Score
Very Good (SB) 5
Good (B) 4
Good enough (CB) 3
Less (K) 2
Not Good (SK) 1

The data analysis technique is as follows:

Media Validity Analysis

The assessment from the expert is given with a checklist (\/) on the validation sheet assessment
criteria. Qualitative data will be obtained from the results of comments, suggestions, or input given
to revise the media. Then for quantitative data will be analyzed with the following calculation
formula.

S
P(s) = x 100%
(Abdullah et al,, 2018)

Description:

P(s) = Percentage Index
S = total score obtained
N = total maximum score

The basis for decisions in revising the media is used to clarify according to the categories below.

Table 2. Scoring guidelines for media validity

Criteria of
Percentage Validity
80%+<Score<100% | Very Valid
60%-<Score<80% | Valid
40%-<Score<60% | Moderately
Valid
20%-<Score<40% | Less Valid
0%<Score<20% Not Valid
(Indrayanti & Wijaya, 2016)

Validity in this assessment according to the level of validity, which is included in the criteria
"valid" to "very valid". If you get the validation results at the "valid" level, the learning media can be
used with a little improvement (Lasmi, 2023). Adapted from Bintiningtiyas & Lutfi (2016) based on
these criteria, the media is said to be valid if the percentage reaches the range of 60% < Score<80%
with valid criteria.

Media Practicality Analysis
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In this assessment criteria using quantitative in the form of a Likert scale and analyzed with the
following calculation formula.

S
P(s) = N x 100%
(Abdullah et al.,, 2018)
Description:
P(s) = Percentage Index

S = total score obtained
N = total maximum score

The basis for decisions in revising the media is used to clarify according to the categories below.

Table 3. Scoring guidelines for media practicality

Criteria for
Percentage Validity
80%<Score<100% | Very Practical
60%<Score<80% | Practical
40%-<Score<60% | Practical Enough
20%-<Score<40% | Less Practical
0%-<Score<20% Not Practical
(Indrayanti & Wijaya, 2016)

The practicality of this research is obtained when it meets the criteria of "practical” to "very
practical”. The learning media can already be widely implemented when the validation results
obtain the "practical” criteria (Lasmi, 2023). Adapted from Biningtiyas & Lutfi (2016) based on
these criteria, the media is said to be practical if the percentage reaches the range of
60%<Score<80% with practical criteria.

Results and Discussion

This research produces a product, namely a scratch-based interactive learning media in the
independent curriculum for the material of straight line equations in class VIII SMP. The
development of scratch-based learning media uses the ADDIE stages, which includes five stages,
namely analysis, design, development, implementation, and evaluation (Sugiyono, 2015).

Analyze

T}}’ﬁs stage is one of the first steps in the ADDIE development model. The research began by
conducting observations during mathematics learning in the classroom, interviews with teachers
teaching mathematics subjects in class VIII SMP Muhammadiyah 2 Godean, and distributing pre-
research questionnaires to students of class VIII A through google form.

Curriculum Analysis
This stage is carried out by analyzing the curriculum used at school so that the material and

practice questions presented in the learning media are in accordance with the needs of the
applicable curriculum. Based on the results of the researcher's interview with the 8th grade
mathematics teacher at SMP Muhammadiyah 2 Godean, obtained information that in mathematics
learning, the Merdeka Curriculum has been implemented.

Furthermore, an analysis of the material that is still a difficulty for students is carried out
according to the results of interviews with 8th grade mathematics teachers and a questionnaire was
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also distributed to 8th grade students of SMP Muhammadiyah 2 Godean. According to the results of
interviews with class teachers, straight line equation material is still a difficulty for teachers there
in classroom teaching. This is because it must be able to generate an understanding of the concepts
and characteristics of straight line equations and gradients as well as the ability of students to
visualize Cartesian coordinates and equation graphs. This is supported by the results of a survey
through a pre-research google form questionnaire to a total of 31 students of class VIII A, regarding
students’ perspectives on the straight line equation material shown in the following figure.

81%

M Easy ® Medium Difficult

Figure 6. Percentage of students' opinions on straight line
equation material.

Figure 6. above, shows that 81% of students said that the equation of a straight line is
classified as difficult material. Students are still confused and do not understand the concept of
straight line equations and are still fixated with formulas, such as still vacillating in determining the
gradient between parallel and perpendicular line equations.

From the results of interviews and distributing questionnaires, this study was designed by
researchers to focus on the material of straight line equations in class VIII SMP. The following
Learning Outcomes (CP) and Learning Objectives (TP) were chosen by the researcher:

Table 4. CP and TP of straight line equations

Learning Outcomes Learning Objectives

At the end of phase D, | After learning this material, students can:

students are able to | 1.Find the form of a straight line equation

2. Explain the steps to draw a straight line on Cartesian coordinates

. 3. Discover the concept of gradient

solve problems using ) : . .

y ¢ _ I 4. Determine the equation of a straight line

near functions, linear | g Explaining the properties of a straight line equation based on
equations, straight gradient

gradient in Cartesian | 6. Explains how to draw other forms of straight line equations
coordinate plane. 7. Determine the solution of a straight line equation

present, analyze, and

The reference sources used by researchers in obtaining straight line equation material in
media development are as follows.

1. Buku Panduan Guru Matematika untuk SMP/MTs Kelas VIII (Tohir et al., 2022)
2. Buku Paket Siswa Matematika untuk SMP/MTs Kelas VIII (Kemendikbudristek, 2022)
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3. Modul Persamaan Garis Lurus Sekolah Menengah Pertama (Yaniawati et al., 2020)

Media Needs Analysis
This analysis stage is carried out so that researchers know the right problems and solutions

in developing the media needed in the implementation of mathematics learning in schools,
especially on the material of straight line equations. In an interview with the teacher, information
was obtained that learning on this material requires innovative digital-based learning media as a
means of delivering material to students. This is because learning usually still takes place
conventionally, which emphasizes the delivery of material verbally and has not utilized technology.
The school also has a computer laboratory that is commonly used in ICT subjects and other subjects
but has never been used in learning mathematics.

It is also supported by the results of observations of researchers during the implementation
of PLP (Introduction to School Field) 2 who saw that classroom conditions were not conducive
during math learning, some students were less focused on listening to explanations of material and
practicing problems distributed by the teacher, so that teachers often run out of energy when
teaching because they have to explain extra enough to students with a crowded class situation. The
learning resources used were only guided by the student's math package book for junior high school
/ MTs grade VIII by the author Mohammad Tohir, et al. (Kementerian Pendidikan, Kebudayaan,
Riset, dan Teknologi Republik Indonesia, 2022). This is supported by the results of the student
survey via google form presented in the following figure.

M Already ® Not yet

Figure 7. Percentage of students' opinions regarding whether the
learning media applied by the teacher has been able to help
students understand and remember the material longer.

Figure 7 shows that 84% of student responses stated that the learning media applied by the
teacher has not been able to help students understand and remember the material for a long time.

Seeing these problems, researchers intend to present a scratch-based learning media. In
addition to giving students an impression and adaptation to technology, the use of scratch-based
media can create interactive learning. As for helping students understand and remember the
material longer, researchers present the content of the material in the learning media according to
the independent curriculum with the discovery learning method that will help students not only
memorize material and formulas but also get used to constructing their learning experiences in
everyday life.

1. Design
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After the analysis stage is carried out, the design stage will be carried out which
includes the following stages in the form of compiling materials, preparation of research
instruments for assessment, and designing flowcharts (Rustandi, 2021).

a. Material Design

The design of this material is formulated according to the previous stage, namely
curriculum analysis. The content of the material is designed based on the Learning
Outcomes (CP) and Learning Objectives (TP) that have been determined. The material
design begins with collecting references to the content of the material and making a learning
concept map of straight line equation material. Then proceed with compiling apperception,
motivation, and triggering questions according to the material to be presented. The next
step is to arrange the content of the material according to the sub-chapters in order using
the discovery learning method. Each sub-chapter is arranged with two multiple choice
exercises that are in accordance with the content that students will learn. The last part is
designed a multiple choice quiz as a student practice question on straight line equation
material related to everyday life. As a reflection of learning, a meaningful understanding is
designed that contains the benefits of learning and understanding straight line equation
material. It is also arranged here to strengthen the profile of Pancasila students according
to the independent curriculum and student feedback questionnaires on learning using
scratch-based media. In addition, instructions for using the media and instructions for using
the scratch-based learning media buttons were also designed.

b. Research Instrument Design

At this stage, researchers also prepare instruments for assessing the validity and
practicality of the media that has been developed. These instruments include (a) Material
Expert Instrument, (b) Media Expert Instrument, and (c) Student Response Questionnaire.
The instruments used have been validated by the validator, namely Mr. Aan Hendroanto,
S.Pd., M.Sc. as a Lecturer in Mathematics Education at Ahmad Dahlan University.

c. Flowchart Design

Flowchart is designed as a form of program flow that displays sequential steps in
forming a decision in running the program. Flowchart on scratch-based media can be seen
in the following figure.
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Introduction
Page

Home View

Directions for use

Information

Button Instructions

Developer
Information

Learning Outcomes (CP)
Learning Objectives (TF)
Concept Map

Apperception

Trigger Question
Material: Equation
Graph

Practice Questions
Material: Gradient

Praclice Questions

MISSION 1

MISSI

MISSION 3

Meaningful
Understanding

Strengthening the
Profile of Pancasila Students

Figure 2. Learning media flowchart.

2. Develop
After going through the analysis and design stages, researchers realized the actual
product in the form of scratch-based interactive learning media. In this process has the
following stages in the form of making products based on designs that have been made then
after the product is finished the researcher validates it to the expert (Dwi Yasa et al., 2020).
a. Product Manufacturing
The initial step in making this learning media begins with creating a scratch account
through the website https://scratch.mit.edu/ with the help of alaptop as a media developer
tool. Furthermore, researchers can start making products by creating new projects in the
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scratch menu. In order to make it easier in making, researchers change the menu bar
settings on scratch into Indonesian.

The second step is making the background of the learning media. For the initial
media display screen and game map screen, researchers used canva to create a background
with appropriate and interesting elements. The background was downloaded from canva in
.jpg format and then uploaded to the scratch page. For the background of the media content
display, researchers utilized the backdrop feature in scratch which has provided several
background options that support the preparation of learning media.

The third step, researchers uploaded the materials that had been compiled
previously to the scratch page that had been given a backgound. Researchers set the font
type, size, and layout that will be used through the scratch custom menu.

The fourth step is to choose the type of characters and elements that will be used to
support the media program in scratch. For the main character in this learning media,
researchers utilize the pinterest platform. The image is downloaded in .jpg format and then
uploaded to the scratch page using the sprite feature. For other supporting elements,
researchers use several sprites that have been provided in scratch.

The fifth step is coding on scratch programming according to the Flowchart that has
been designed so that the program runs. In scratch, there is a script feature that can help
researchers in creating coding blocks according to commands by simply dragging and
dropping. Here the researcher also utilizes the pen plotter feature and graphic simulation
on scratch to support the visualization of the graph of straight line equation material.

Figure 3. The coding process of Figure 4. The coding process of the scratch
scratch  programming blocks in programming block uses the pen plotter feature
creating multiple choice question for graph simulation.

exercises.

The sixth step is to make sure that the code blocks that have been arranged in the
scratch program on the learning media can run well. Then the researcher uses the
backsound feature on scratch to select the appropriate music effect and record the sound
to fill the voice conversation on the sprite that has been inputted.

After all is arranged, the scratch project that has been made can be published by
researchers by adding instructions and written notes on the project publication page.
Projects that have been published will be able to be seen and accessed using a laptop by
validators and students by sharing the scratch code resulting from the development of
learning media by researchers.

‘Block programming scratch-based (Triayuningtiyas & Prasetyo)
39



BAMME Vol. 4 No. 1, April 2024, pp. 27- 50

b. Product Validation

The step taken after the product has been developed is the validation of the product to
determine the validity of the media. The validation also aims to review the products that
have been developed in order to provide criticism, suggestions, or input if there are
deficiencies for further improvement. The validator chosen by the researcher is believed to
have expertise and competence in this field so that it is expected to provide input that helps
researchers both in compiling material and developing the right media.

a. Material Expert Data Analysis

The feasibility of the products developed in terms of material aspects was assessed by
material expert validators, who are lecturers at Mathematics Education Department,
Universitas Ahmad Dahlan. The material expert validation questionnaire sheet consists of
5 indicators of content feasibility aspects, 5 indicators of linguistic aspects, and 5 indicators
of presentation aspects. The results of the material expert validation assessment are
presented as follows.

Table 5. Media expert assessment results

Assessment Aspect
Content ]
] . Language Presentation
No. Validator Appropriateness
Likert Scale
1(2(3(4|5|1(2{3(4/5|/1|2|3[4|5
1. | ValidatorI 0j0j0|0|5]|0]|]0|0|]0O|5|0|0]|0
- Average
2. | Validator II 0/]0|0|1|4|]0]0{0|3]2(|0|0|0]2]3
Total Score Obtained 49 47 46
N
un.lber of c c c
Indicators
Total Maxi
otal Maximum 50 50 50
Score
Index Percentage 98% 94% 92% 95%
Vi
Criteria for validity Very valid Very valid Very valid v:ll;z

In this study, learning media is said to be valid if all aspects of the assessment results meet

more than 60% with valid or very valid criteria. Thus, Scratch-Based Interactive Learning Media in
the Merdeka Curriculum for Straight Line Equation Material for Class VIII Junior High School meets
the category of highly valid with several revision suggestions. The following input, criticisms, and
suggestions from media expert validators and researcher follow-up are described in the table

below.
Table 6. Follow-up based on the material expert's criticisms and suggestions.
‘ No. ‘ Validator Comments and Suggestions Follow-up
40 d' 10.12928/bamme.v4i1.10445



Validator I

The learning objectives are
adjusted to the content of the
material presented, namely:
a. The word "memahami” is
replaced with the word
"menemukan/menjelaskan/men
gurutkan”.

b. Point 2 is deleted because it
includes prerequisite material
not material.
c. Poin 6 sentence is replaced
with "menjelaskan
persamaan garis lurus
berdasarkan gradien”.
d. Poin 7 added the word
"menggunakan gradien”.

TS TS T

{ﬁ"IJ.Il B
I(lni.l.nﬁmbcl.nm! Tupssa Pobclsjanan |
I i . !

sifat

e-ISSN 2776-1029 p-ISSN 2776-1002

Adjust the learning objectives to the
content of the material presented,
namely:

a. Replacing the word "memahami”
with the word
"menemukan/menjelaskan/menguru
tkan”.

b. Deleting point 2 because it includes
prerequisite material, not material.
c. Replace the sentence in point 6 with
"menjelaskan sifat persamaan garis
lurus gradien”.
d. Adding a word ”menggunakan

berdasarkan

gradien” at point 7.

onitaat : !

Capaian Pembelajacsn l Tujuan Perobelayarom i

The arrow lines of the concept
map of the material sub-chapter

Change the arrow lines of the concept
map of the material sub-chapter

section were changed to be | section to be parallel.
parallel. ;Bé}kﬂxﬁoﬁ{é—"—m
ﬁﬁfw i s

The apperception that had been | Added an apperception about
written was a motivation and | recalling cartesian  coordinates.

triggering question so an
apperception about recalling
cartesian coordinates was added.

Changed the title of the apperception
screen to motivation and triggering
questions.

" APERSEPSI
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Fonts of mathematical symbols
(formulas) are distinguished.

-
STIMULLUS

Pertama, ayo kooals percmaan y=mx <, & mans m
adalah kermoningan dan ¢ adalad 1tk potoeg Sengan
warndy y

Changing the font of math symbols
(formula).

~qr—

Keternagan
M Gradien
€ - Keoastanta

STIMULUS

y=my+c

Pertama, ayo kenalt persamaan 4= e | & mana m
adalah gradien dan cadalah ik potong dengan
sumbu v

The word “kemiringan” is
replaced with "gradien”.

STIMULUS

Kewrangas

YEMXAC ke

Ay

Pertama, ayo kenali persamaan ywomx +¢, & mans m
sdalah Rerminmgan den ¢ adalah Uk potoeg Scnpas
b y

Replaced the word "kemiringan" with
"gradien”.

STIMULUS

Neternagan
M Geadien
C - Keastanta

Y=my+c

Pertama, ayo kenalt persamaan 4= e | & mana m
adalah gradien dan cadalah ttik potong dengan

sumbu ¥

In the conclusion/reflection,
meaningful understanding is
added.

Adding meaningful understanding to
the conclusion/reflection.

Aursoharsars Berrooime ©

Daam kehidupan seharshatl, tok kocednat gunakan aga
hi dalam fetak sevaatu

Validator II

Feasible to use without revision
after being revised in the
previous step.

Media Expert Data Analysis

The feasibility of the developed product in terms of media aspects was assessed by
material expert validator III who is a lecturer at Mathematics Education Department,
Universitas Ahmad Dahlan and validator IV, as the 8th grade mathematics teacher at
Muhammadiyah 2 Junior High School in Godean. In the media expert validation
questionnaire sheet consists of 10 indicators of display aspects and 5 indicators of
programming aspects. The results of the material expert validation assessment are
presented as follows.

Table 7. Material expert assessment results

Validator

Assessment Aspect

Display

- Average
Programming
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Likert Scale
2|13|4|5|1|2[3|4]|5
Validator III 0|4(6[]0]|0|0
Validator IV 0j2|6(2|]0|]0]2]|2]|1
Total Score Obtained 76 35
Number of Indicators 10 5
Total Maximum Score 100 50
Index Percentage 76% 70% 73%
Criteria for validity Valid Valid Valid

The Table 7 shows that the average score of 73% from the calculation of the validation of
material experts 1 and 2. In this study, learning media is said to be valid if all aspects of the
assessment results meet more than 60% with valid or very valid criteria. Thus, Scratch-based
Interactive Learning Media in the Merdeka Curriculum for Straight Line Equation Material for Class
VIII Junior High School meets the valid category with several revision suggestions. The following
input, criticisms, and suggestions from media expert validators and researcher follow-up are
described in the table below.

Table 8. Follow-up based on media expert criticism and suggestions.

No. | Validator

Comments and Suggestions

Follow-up

1. | Validator III

The background of the text plus the
border lines are in harmony with each
other.

Pefursin Perggunsar

Selamal datssg di Moda Pembedajaran

4. Katika mamgklik =
yany wdah dilctaphan dan sl secan heniratan

B Kenuks pembelajaran selesai, zilahkan bk
home ungsk kembali ke beranda dan ks

hitan ful intreks

mngulang pembelapans maten Persasmaan
Giaris Luns
.

Adding border lines that harmonize
with each other to the text

background.

Szlamat datang di Media ["embelajaran
A . Benlin Imnika Pesgpens

In the lighter question "Menara Pisa"
an option was added if the answer was
incorrect.

Added option if answer is wrong to
the triggering question "Menara
Pisa"
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MISSION 2 password fixed.

@
SELAMAT

Kanwa hebat, 1elah memyelesaikan MISI |
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Mt
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password.

©
SELAMAT
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. i4KUB15«'-1|

The inputs m and c in the graph
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simulation and

- .
I LI rEEET REEEBALEILL:
r
g
e
= - 2
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SELAMAT Serbuinpin st ik wocin. Lahin b ni Liak il v
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improved. the screen generalizing the formula
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a

for the equation of a straight line
through two points according to the
revision from validator 2 media
expert.
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3. Implementation
Atthe implementation stage, product trials were carried out after the designed learning
media had been improved according to input and suggestions from material and media
expert validators and declared feasible. This trial was conducted to determine the
practicality of the product according to the results of student responses. The trial was
conducted twice, as follows.
a. Small Class Trial
The small class trial was carried out with the aim of knowing students' responses to
the learning media that had been developed on a small scale before being tested in a large
class. The implementation of this small-scale trial involved a total of 10 students of 8t Grdae
from Muhammadiyah 2 Junior High School in Godean. This is in line with Mulyatiningsih
(2014) The small group trial involved 6-12 respondents first. The selection of students was
carried out randomly and on the recommendation of the mathematics teacher of class VIII
Muhammadiyah 2 Junior High School in Godean. The student response questionnaire
consists of 4 indicators of material presentation aspects, 4 indicators of linguistic aspects, 4
indicators of graphical aspects and 4 indicators of usefulness aspects. The results of the
small class trial student responses are presented as follows.

Table 9. Small class trial results

Assessment Likert Scale Total | Maximum Practicality
Percentage o
Aspect 5|4 |3|2|1] Score Score Criteria
P tati f Very Practical
resemationot 49 117 40| 0| 175 200 88% d
Material
Very Practical
Language 16203 |1]0] 171 200 86% ey Fractica
Graphics 2115|400 177 200 89% Very Practical
Usability 18|16 |5|1]0] 171 200 86% very Practical
Very
A 87¢
verage %o Practical

The Table 9 shows that the average score of 87% from the calculation of the score
of the student response questionnaire sheet. In this study, learning media is said to be
practical if all aspects of the assessment results meet more than 60% with practical or very
practical criteria. Based on the results of the analysis obtained through questionnaire data,
there are no criticisms and suggestions that are revisions. Thus, in the small class trial, it
was found that the scratch-based interactive learning media in the independent curriculum
for straight line equation material for class 8t junior high school meet the very practical
category.

b. Large Class Trial
This trial was conducted after the small group trial was completed along with
improvements if any from the results of previous student responses. At this stage involved
students of class 8th grade A, B from Muhammadiyah 2 Junior High School in Godean which
amounted to 35 students. The selection of this class was based on the recommendation of
the teacher. In line with Mulyatiningsih (2014) that for a wider field trial, it is advisable to
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take more samples, namely between 30-100 respondents. The purpose of this trial is to find
out the responses of students on a large scale to the learning media that has been developed
and provide input so that the media can be improved to be even better according to the
results of student responses given. The questionnaire sheet for large class trial students’
responses also consists of 4 indicators of material presentation aspects, 4 indicators of
linguistic aspects, 4 indicators of graphical aspects and 4 indicators of usefulness aspects.
The results of the large class trial student responses are presented as follows.

Table 10. Large class trial results.

Assessment Likert Scale Total | Maximum Practicality
Percentage e .
Aspect 5|4 |3 |2|1]Score Score Criteria
P tati f
resentation ot 35 16838 |2 | 0| 550 700 79% Practical
Material
L Very Practical
anguage 40 |74 |26 |0 | 0| 574 700 82% Y
Graphi Very Practical
raphics 4372 |24 1] 0] 577 700 82% Y
Usabilit Very Practical
Sabiity 42 |74 231 | 0| 577 700 82% Y
Very
A 819
verage % Practical

The Table 10 shows that the average score of 81% from the calculation of the
student response questionnaire score. In this study, learning media is said to be practical if
all aspects of the assessment results meet more than 60% with practical or very practical
criteria. Based on the analysis results obtained through questionnaire data, there are no
criticisms and suggestions that are revisions. Thus, in the large class trial, it was found that
the scratch-based interactive learning media in the independent curriculum for the material
of straight line equations in class VIII SMP met the very practical category.

4.  Evaluate

The last stage of the ADDIE development model is the evaluation stage. Where this
stage aims to determine the feasibility or quality of the media that has been developed
based on an overall assessment of aspects consisting of material validation, media
validation, and student response results. This aspect is a reference for whether the media
that has been developed previously is feasible or not after going through improvements to
the input, suggestions, and criticisms given by validators and student responses.

Conclusion

Based on the results of the research that has been carried out and analyzed by the researcher,
it is concluded that this development research produces a product in the form of scratch-based
interactive learning media that can be accessed through the website using a PC / computer and
contains straight line equation material for grade VIII SMP / equivalent Merdeka Curriculum.
Product development is carried out using the ADDIE stages, namely: a) Analyze, at this stage the
researcher conducts classroom observations, interviews with teaching teachers, and distributes
questionnaires to students via google form to analyze curriculum needs and media needs; b) Design,
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researchers design material designs, research instruments, and media design Flowcharts to be
developed according to the results of the analysis; c) Develop, where researchers make and
program the actual scratch-based learning media, then the final product is validated by material
experts and media experts to determine the validity of the learning media, d) Implement, at this
stage the researcher conducts a trial to students after the product has been validated and revised
according to the validator's input which is carried out through two stages, namely small class trials
and large class trials to determine the practicality of learning media, e) Evaluate, at this stage the
researcher processes the data to determine the validity and practicality of the media based on the
acquisition of an overall assessment of aspects from the validation of material experts, media
experts, and student responses.

Scratch-based interactive learning media in the independent curriculum for straight line
material for class VIII junior high school is declared valid and practical. The percentage result of the
assessment index from the material expert is 95% which meets the very valid category. Meanwhile,
the percentage of the assessment index from media experts is 73% which meets the valid category.
The criteria for the practicality of learning media are obtained from the results of student responses
to small and large class trials. The small class trial obtained an average score of 87% which met the
criteria for being very practical. Meanwhile, the large class trial obtained an average score of 81%
which met the criteria for being very practical.
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