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ABSTRACT 

Background. The background of this research is the challenges faced 

in teaching abstract concepts in elementary school material learning to 

make it easier to understand and interesting for elementary school 

children. 

Purpose. The purpose of this research is to explore students' abilities 

in creating interactive learning media with the Scratch application so 

that the level of students' computational thinking abilities in lectures 

can be known.  

Method. The method used in this research is the ADDIE model. The 

research participants were 40 students of a private university in West 

Sumatra. Data were collected using observation, interview, artifact 

analysis, and questionnaire techniques. 

Results. The research instrument was a questionnaire with a Likert 

scale filled out by material experts and media experts. Analysis of the 

research results was carried out descriptively and qualitatively. From 

the development research conducted, it was found that the interactive 

learning media programming problem-solving project for 

computational thinking developed by PGSD students as a problem-

solving assignment obtained a very valid value with a score of 93.75% 

from the validation of material and media experts and was feasible to 

use and made it easier for students to create their programs because the 

difficulty was at an intermediate level.  

Conclusion. In conclusion, the application of computational thinking 

through the Scratch programming problem-solving project assignment 

in creating elementary school learning material media in lectures will 

add more interesting learning innovations and be suitable for PGSD 

students.  
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INTRODUCTION 

National education that wants to advance must be 

responsive to the demands and progress of the times and 

technology of this century globally (Satria, 2016; 

Sudarsana et al., 2020). The progress of science and 

technology in the 21st century is so rapid that all aspects 

of human life, including the world of education, are 

affected by its existence. Science and technology are  
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based on scientific thinking, critical thinking, and the conduct of new investigations and 

discoveries by scientists in solving problems to simplify and improve the quality of human life 

(Wikandaru et al., 2020; Satria & Widodo, 2020; Satria & Sopandi, 2019; Satria, 2018; Zulkifli 

et al., 2022; Maulana et al., 2021; Ichsan et al., 2023). With the advancements in science and 

technology that can be applied to education and the learning process, the world of education is 

currently growing (Satria, 2015; Sudarsana et al., 2019; Satria & Sopandi, 2022), various 

reforms continue to be carried out to improve the quality and quantity of education (Suharyat et 

al., 2022; Satria et al., 2023; Haniko et al., 2023). Various breakthroughs in curriculum 

development, learning innovation, learning technology, and the provision of educational 

facilities and infrastructure are urgently needed to improve the quality of education (Rahmat et 

al., 2021; Maruf et al., 2022; Satria, Efendi, et al., 2023; Satria et al., 2024). During the global 

COVID-19 pandemic, much learning took place online (Ichsan et al., 2022). Digital and online 

learning technologies developed rapidly, and the education sector was required to utilize them 

(Sudarmo et al., 2021; Manullang & Satria, 2020; Sudarsana, Armaeni, et al., 2019; Suharyat, 

Ichsan, Satria, & Santosa, 2022). Mastery of digital technology has become a necessity for 

teachers and students during the pandemic (Wahyuningtyas et al., 2022; Satria et al., 2023; 

Satria, Sa’ud, Riyana, Sopandi, & Rahmiani, 2024). 

Integrating technology and digital learning media is an absolute requirement for teachers 

and lecturers today (Satria, 2021; Sudarsana, Mulyaningsih, et al., 2019; Arifin et al., 2023). 

Lecturers or teachers must be able to choose technology and media that can help students or 

students more easily understand the material being taught (Satria, 2017; Nurdin et al., 2019; 

Abidin et al., 2023). Learning media in general is a tool in the teaching and learning process 

(Satria & Sari, 2018; Satria et al., 2022). Anything that can be used to stimulate thoughts, 

feelings, attention, and learning abilities or skills to encourage the teaching and learning 

process can be called media (Abdullah et al., 2019; Satria, Suseno, et al., 2023, Satria, 

Hendrizal, et al., 2023). The definition is quite broad and in-depth, including the understanding 

of sources, environment, people, and methods used for learning purposes (Satria, 2019; 

Suharyat, Supriyadi, Satria, & Santosa, 2022). This includes communication tools such as 

print, visual, and audio media, as well as hardware and software technology (Sudrajat et al., 

2018; Kurniasih et al., 2019; Sudarsana, Armaeni, et al., 2019; Morales-Obod et al., 2020; 

Satria, Sa’ud, et al., 2022). 

Factors supporting the achievement of learning objectives include selecting appropriate 

learning media and technology (Egline & Satria, 2014; Har et al., 2018; Sudarsana et al., 

2019). Appropriate learning media is defined as how it can create learning that is appropriate to 

student characteristics and learning materials to achieve learning objectives (Satria, 2018; 

Agustin et al., 2019). Therefore, a teacher or lecturer must be able to select appropriate 

learning media to support the learning process and adapt to their local culture (Sudarsana et al., 

2020; Sudarsana, Suyanta, et al., 2020). Students can create media by teaching computational 

thinking skills through computer programming (Brennan & Resnick, 2012). 

Computational thinking skills are important for students to learn even in elementary 

school to solve various problems related to the subject matter or everyday life. Computational 

thinking skills can encourage students to think critically and creatively (Natali, 2022) in 

finding solutions to problems in the learning material presented by teachers or lecturers, as well 

as in creating media. 

Based on initial observations conducted by researchers, information was obtained that 

creating animated learning media using block programming that applies computational 
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thinking concepts had never been taught to students. Furthermore, lecturers and students in 

science or learning media when delivering lecture material only used PowerPoint and Canva 

applications, which do not require complex thinking or programming skills and are less 

interactive even though they have downloaded materials, videos, images, and learning media 

from the internet. This learning process seems one-way, with students simply watching and 

listening to the material being presented, and it does not allow for active, direct interaction with 

the material being presented. Furthermore, based on observations regarding the teaching 

process, which does not require higher-order thinking skills (HOTS) and is less creative, it is 

evident that many students pay less attention to lecturers while teaching because they are busy 

looking at their phones, social media, or playing more interesting games.  

One way to address this issue is to introduce computational thinking materials and 

concepts using block programming through lectures by providing examples of programming 

projects in the form of interactive media that students can create so that they can later be used 

to create animated media in their lectures, especially for elementary school material. This will 

make the process of delivering lecture material more interesting, enjoyable, and easy to 

understand, especially for elementary school teacher education students who will teach 

elementary school material, where science and media lecture materials are less interesting in 

their presentation and the concepts are somewhat difficult to understand (Lusiani et al., 2021). 

Therefore, teaching innovation is needed to make learning science concepts or other subject 

concepts more interesting and enjoyable to learn, namely by developing interactive learning 

multimedia containing text, images, videos, and sounds that can be run and opened on mobile 

phones and laptops (Iskandar et al., 2019; Fatah et al., 2019; Saddhono et al., 2019) which are 

easy to create with simple block-based programming that can also be created by novice 

programmers.  

Many other researchers have conducted research using interactive media creation, 

including using PowerPoint or Powtoon applications (Handayani & Dahlia, 2022; Chaerun et 

al., 2023), Macromedia Flash (Syaflin, 2022; Sidik et al., 2020), Construct2 (Megawaty et al., 

2021; Widyastuti & Puspita, 2020) or App Inventor (Hanif, 2021; Firdaus & Hamdu, 2020). 

Different from these researchers, the researcher offers the creation of interactive learning 

media in lectures using block-based Scratch application programming as a final project 

assignment for problem-solving for elementary school teacher education students for 

computational thinking programming training materials that hone programming concepts such 

as events, sequences, loops, parallelism, conditionals, operators & data, which have not been 

studied by other researchers in Indonesia. 

 

LITERATURE REVIEW 

Daryanto (2015) explains that learning media is anything used by a message sender 

(teacher) to a message recipient (student) to increase students' interest and enthusiasm in 

learning a particular subject. Learning media are various tools that assist teachers in delivering 

learning materials so that they are more easily understood by students. 

Computational thinking is the thought process involved in formulating problems and 

solutions so that these solutions are represented in a form that can be effectively implemented 

by information processing agents (Wing, 2011). Therefore, computational thinking is a thought 

process independent of technology, and computational thinking is a problem-solving method 

designed to be solved and carried out by humans, computers, or both (Akbar & Satria, 2019; 

Rahim et al., 2019; Maseleno et al., 2021). There are four main techniques (foundations) of 
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computational thinking as a problem-solving strategy (Satria et al., 2023): decomposition - 

breaking down a complex problem or system into smaller, more manageable parts; Pattern 

recognition - finding similarities between and within problems; abstraction - focusing only on 

essential information, ignoring irrelevant details; algorithms - developing a step-by-step 

solution to a problem or a set of rules to follow to solve it. 

One programming tool used to develop students' computational thinking (BK) abilities or 

skills is the block-based programming program Scratch (Berland & Wilensky, 2015; Brennan 

& Resnick, 2012), which can also be used to develop digital competencies and 21st-century 

skills (Zhang & Nouri, 2019). Furthermore, Scratch offers particular advantages for young 

learners because it provides "very basic" programming features, allowing children to get 

started early (Maloney et al., 2010). 

Based on the theory proposed by Maloney et al. (2010), the block-based Scratch software 

can be considered an attractive tool for acquiring computational thinking skills because it 

provides students and teachers with the opportunity to learn by doing (Tan & Kim, 2015; 

Cárdenas et al., 2014). The block-based graphical programming environment is relatively easy 

to use and allows early experiences to focus on design and construction. It can also avoid 

programming syntax issues for students from kindergarten through high school or non-

computer science majors (Ma et al., 2021). Furthermore, using the Scratch application can 

teach students to master computational thinking skills and train them in programming (Lye & 

Koh, 2014). 

Scratch will become an environment where computational thinking is transferred and 

applied. Brennan & Resnick (2012) created a framework that identifies seven computational 

thinking concepts inherent in coding: sequences, loops, events, parallelism, conditionals, 

operators, and data. These concepts are not limited to Scratch and can emerge in other 

programming contexts. 

In connection with the explanation of the background of the problem, because there is no 

lecture on making interactive learning media for computational thinking with block 

programming, this study aims to develop interactive learning media for computational thinking 

using the Scratch application which is valid and practical and has a good level of programming 

competence which is useful as a final assignment for solving programming problems in media 

lectures or basic science concepts for elementary school teacher education students. The 

development of teaching materials to make this interactive learning media is also useful as a 

reference for applying the concept of computational thinking programming learned in lectures 

and can later be used to make media for lecture materials for elementary school or learning 

materials for elementary school students. pelatihan pemrograman berpikir komputasional yang 

mengasah konsep-konsep pemrograman seperti events, sequences, parallelism, loops, 

conditionals, operator & data, yang belum diteliti oleh peneliti lainnya di Indonesia. 

 

RESEARCH METHODOLOGY 

Type and Design 

Research and development (R&D) (Gall et al., 1996) is used as one type of development 

research conducted by researchers. Research and development is used to develop a product, in 

this case in the form of media and learning materials, and then after the design and 

development process, the process of testing the practicality or effectiveness of the teaching 

materials or media as a product is carried out (Dick et al., 2015). The development model used 

in the research is the ADDIE model which consists of five process stages to produce interactive 
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learning media products that comply with standards, namely: (1) Analyze, (2) Design, (3) 

Development, (4) Implement, (5) Evaluation. The analysis stage is related to the analysis 

activity or identifying any problems found in a particular environment so that ideas or thoughts 

emerge in determining the product to be developed. Analysis is carried out to determine user 

needs supported by the specifications/characteristics of the media or learning materials being 

developed. Design is the stage for designing a product according to the needs or analysis that 

has been carried out previously. Includes activities to create the content of the teaching 

materials or storyboard, layout, and design the interface of the interactive media being created. 

The third stage is development, which involves creating media or teaching materials using the 

Scratch application, testing the developed media, and revising or debugging them to ensure 

they run smoothly and meet the desired requirements. In the implementation stage, the media 

or teaching materials are ready for use by research subjects as users. Next, the fifth and final 

stage of the ADDIE model is evaluation, which involves evaluating and assessing each step 

taken to achieve a product that meets the specified specifications. The goal is to measure the 

quality of the developed product. 

Data and Data Sources 

The participants in the study were two subject matter experts, two media experts, and 40 

elementary school teacher education students from a private university in Sumatra. 

Quantitative and qualitative data were collected through observation, Likert scales, artifacts, 

and interviews. This interactive learning media was used as an example of a problem-solving 

project assignment for computational thinking learning and for science courses. 

Data Collection Technique 

Quantitative and qualitative data were collected through observation, Likert scales, 

artifacts, and interviews. Data collection techniques used were observation, interviews, and 

questionnaires (Sudarmo, Muharlisiani, et al., 2021). To obtain data regarding the assessment 

of the interactive media developed, a Likert scale questionnaire (Likert, 1932) was used with 

four types of choices for the validation of the material expert questionnaire (Table 1) and the 

validity of the media expert questionnaire (Table 2). 

Table 1. Subject Matter Expert Questionnaire 

No Aspect Indicator Number of Items 

1 Learning Competency Compatibility 3 

  Motivation 3 

  Assessment 2 

2 Material Content Content Quality 3 

  Material Selection 2 

  Material Suitability 2 

  Total 15 

 

The questionnaires from material experts and media experts were distributed to experts at 

the development stage of interactive computational thinking learning problem-solving media 

products. 

Table 2. Media Expert Questionnaire 

No Aspect Indicator Number of Items 

1 Media Quality Ease of use 3 

 Background selection 

Music/sound 

2  
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2 Media Presentation Image quality 3 

  Layout 2 

  Illustration suitability 1 

3 Video Video suitability 

to the material 

1 

  Total 12 

 

Data Analysis 

Data were obtained from questionnaires administered to subject matter experts, media 

experts, and users with scale options of strongly agree (4), agree (3), somewhat disagree (2), 

and disagree (1). The validity test in this study used Gregory's formula (Gregory, 2014). The 

results of each statement were divided by the maximum score and multiplied by 100 percent. 

The average percentage score was then categorized into four categories: very valid or very 

practical, valid or practical, less valid or less practical, and invalid or impractical. 

To assess the artifacts or products of the programming projects created, the free and 

open-source web application, Dr. Scratch (http://www.drscratch.org/), was used to 

automatically analyze the Scratch code projects the researchers created and assign CT scores to 

the projects based on abstraction and problem decomposition, parallelism, logical reasoning, 

synchronization, flow control, user interactivity, and data representation (Moreno-León et al., 

2015). The total CT score was calculated by summing the partial scores for each CT concept. 

Projects with scores up to 7 points are considered to demonstrate a basic CT level, projects 

with scores between 8 and 14 points are evaluated as developing projects, and projects with 

more than 15 points are marked as advanced. 

 

RESULT AND DISCUSSION 

This section presents the research results and discussions to answer the research 

questions, where in this media development research the presentation starts from the analysis 

stage, continues to the design stage, development stage, implementation stage, and evaluation 

stage. 

At the analysis stage, learning issues were identified for the computational thinking 

problem-solving project assignment, which can be used to create animated learning media for 

the motion of objects and animated media for evaluation questions on Physics learning 

materials. Programming materials that students as beginner programmers need to learn to 

create interactive learning media include: How to get started using the Scratch application, 

Motion & Sequences, Looks & Sound, Variables (Operators & Data), Decision Making 

(Conditionals), and Loops. These materials have not been taught to elementary school teacher 

education students in the 2024 intake. Scratch programming was chosen because its block-

based programming format is less complex than text-based programs, easier to learn, and 

suitable for elementary school children and elementary school teacher education students 

unfamiliar with programming languages. 

Observations and interviews revealed that computational thinking skills through 

programming with the Scratch application have not been recognized and taught to students. 

Problems with the quality of learning media are still limited to PowerPoint slides, which are 

still less engaging. Furthermore, the media used lacks variety and is less enjoyable. Judging 

from the students' situation, the material is difficult to understand, requiring lecturers to repeat 

the material and struggling to find references. Meanwhile, challenges faced by lecturers in the 
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classroom include students being distracted by cell phones, social media, and games, lacking 

motivation to learn due to difficult-to-understand material, and not paying attention or taking 

the lessons seriously. Science lecturers have not yet been able to create interactive animated 

teaching materials that can simulate the concepts being taught. 

Therefore, media is needed to capture students' interest and attention while providing 

clear materials, such as storytelling and practice problems, to enhance understanding and test 

retention of the material covered. This media is also expected to be used for independent 

learning at home. Lecturers and students can create this interactive media through 

computational thinking programming problem-solving assignments using the Scratch 

application. Furthermore, the use of information technology in the classroom can help increase 

student engagement, and evidence shows that IT use enables a richer and more engaging 

learning environment (Satria et al., 2024). 

On design stage, researcher Designing sample programming project problem-solving 

assignment materials containing computational thinking concepts such as sequences, loops, 

conditionals, operators, and data that can be used to create interactive animated media. The 

results of the media design stage include a storyboard with a template design plan, flowcharts, 

and layouts for each scene that explain the sequence and structure of the learning media, as 

well as a carefully planned user interface and environment (Trecene et al., 2022). The resulting 

flowchart (in computational thinking, this is called an abstraction component) is then used as a 

learning tool, as illustrated in Figure 1. 

In the initial stage of opening and displaying or playing an interactive media 

programming project in the Scratch application, the user will enter a cover page containing an 

image of the main character or student sprite with stage 1 background. Next, after the user 

clicks the start button for the greeting or introduction of the main character in the story/student, 

the user is then directed to enter the second stage background, then the main character in the 

story will introduce the place where he studies, then the first character moves to the second 

stage background and tells what is in the facilities or atmosphere there, finally the main 

character moves to the third backdrop and says goodbye and wants to return home. 

 

 

 

Figure 1. Story Telling Programming Project Flowchart 

 

In the computational thinking problem-solving programming media, the two students 

were asked to create evaluation questions for elementary school physics material. Ten 

questions on the practice questions page relate to science content. 

Development is the product testing and development phase where the final product is 

produced from the analysis and design results. The crucial or fundamental stage in creating an 

educational product is called development (Dick et al., 2015). The product development and 

design phases created using Scratch software are listed below. The following (the 

decomposition section) shows the results of the product development and the programming 

project form for the storytelling project and the evaluation questions that have been created 

(Figures 2, 3, and 4). In this development phase, all computational thinking skills, such as 

abstraction, decomposition, pattern recognition, and algorithms, are applied along with all 

programming concepts learned by students in computational thinking training to programming 

problem-solving tasks. 

START Backdrop 1    END Backdrop 2 Bckdrop 3 
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Figure 2. The first and second backdrop pages of the storytelling problem-solving programming 

project. 

        
Figure 3. Backdrop page of programming problem solving project, evaluation questions and 

questions and their scores. 

 

Evaluation by material and media experts: one material expert and one media expert 

validated the results of the computational thinking learning programming project media design. 

As seen in Table 3, the results of the material and media experts indicate that the designed 

learning media is in the very valid category with a score of 93.75%. 
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Figure 4. The programming block format in Scratch which contains the concepts of events, 

sequences, parallelism, and looks. 

 

Table 3. Expert Assessment Results 

No Validate Value Description 

1 Material 1 (91,67%) Very valid. Can be applied in the field 

2 Media 1 (95,83%) Very valid. Can be applied in the field 

 Average value 1 (93,75%) Very valid. Can be applied in the field 

 

Based on the assessment of material and media experts, the interactive animation media 

for computational thinking that was developed is very valid and can be applied to research 

subjects. 

The design of this learning media was refined with suggestions and comments from 

media and content experts. These included the addition of attractive backdrop images or sprites 

related to each concept being studied, button layout, improvements to the media design and 

video examples of evaluation questions, evaluation questions with varying levels of difficulty, 

and more practical programming projects that encompass all the computational thinking 

concepts taught. Furthermore, additional material explaining computational thinking and its 

concepts is needed. Based on the assessment of content and media experts, the developed 

interactive problem-solving animation learning media is valid and can be tested on research 

subjects. 

The difficulty score for the created Scratch programming projects was assessed using the 

Dr. Scratch application, which can automatically examine web pages or programming files. 

The online Dr. Scratch system shared is still in beta, or being tested, and is therefore not yet 

perfect. Many bugs need to be fixed for proper operation, and the application provides 

feedback to improve the programming products created by students. The difficulty score results 

for the created Scratch programming projects and the radar chart for the computational 

thinking concept competency ranking are shown in Table 4 and Figure 5. 
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Table 4. Scratch project point results assessed based on the Dr. Scratch rubric. 

CT Concept Competence Score 

abstraction and problem decomposition 1 

Parallelism 1 

logical thinking 2 

Synchronization 2 

flow control 1 

user interactivity 2 

data representation 3 

total point 12/21 

 

 

 
Figure 5. Results of the Scratch project point assessment using the Dr. Scratch rubric. 

 

The result of the computational thinking programming media assessment for the concept 

of abstraction and problem decomposition is one because the learning media programming 

script created uses more than one script and more than one sprite. The idea of parallelism gets 

1 point because the media programming project contains one script when the program receives 

a start message. The concept of logical thinking, gets 2 points because, in the media program, 

there is an if-else command block in several sprites. The synchronization concept gets 2 points 

where there is a broadcast in one of the media sprite scripts, when the program receives a 

message, stop all command blocks. The flow control concept also gets 1 point because, in the 

media, there is a sprite with a script that uses a sequence command block. User interactivity 

gets 2 points because the media contains a sprite with a script that uses a button pressed, sprite 

clicked, ask and wait command block. Data representation gets 3 points in computational 

thinking because in the media sprite operates on a list. So, the total score obtained from Dr. 

Scratch's assessment is 12/21 or is classified as a developing or developing level of difficulty 

for the programming project created. The difficulty level of this program is caused by the 

problem-solving program created, which is related to question and answer material using the 

ask…and wait block command. 

 The implementation phase involves testing the actual computational thinking problem-

solving programming project for the intended users. This interactive media for computational 
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thinking programming with Scratch was refined to the final version, which was then tested on 

2 students to see its practicality, after going through a small group trial and expert validation 

process. The interactive media link for the computational thinking problem-solving 

programming project and the video of the creation process were shared through the WhatsApp 

group. The interactive media for the computational thinking problem-solving programming 

project in this application can be accessed via the internet by 40 students via laptop or mobile 

phone so that each student can view and imitate it to create their own programming project. 

The implementation of the programming project creation task by students was carried out in 

three meetings, 2.5 hours each meeting, 13 groups, meeting once a week in the lecture 

schedule. The students' usage responses to the programming projects they created were 

recorded for further learning improvement processes. 

Evaluation activities are conducted at each stage. Before the finished product is widely 

used, evaluation aims to improve it (Hess & Greer, 2016). Refinement of the interactive 

learning programming problem-solving project resulting from the development stage, 

particularly after testing by media experts and content experts, is one of the evaluation stages. 

At this stage, the interactive learning programming problem-solving project material is revised 

based on the feedback received to refine the final product. Some recommendations for 

improvement include creating animations with physics examples that are easier for students to 

understand and supplemented with practice questions that are more understandable. Students 

suggested creating a game with two or three levels for the next project. 

The results of the data analysis and development of the interactive computational 

thinking programming problem-solving project using Scratch programming met the criteria of 

being feasible or very valid. These results align with research indicating that interactive 

computational thinking learning media projects are suitable for use as learning media and can 

improve student learning quality (Wulandari et al., 2017; Sugiyarto et al., 2021; Satria et al., 

2024). The results of this study are supported by other studies, which state that interactive 

media programming projects are suitable for use at all levels of education and can be an 

alternative learning resource in the classroom (Ketut Sinta et al., 2021; Kurnia et al., 2023; 

Satria et al., 2024). Interactive media can improve students' comprehension skills (Suwiantini 

et al., 2021). The use of appropriate and good learning media will affect student learning 

outcomes; In addition to assisting teachers or lecturers in delivering material, learning media 

also makes it easier for students to receive the material presented by teachers or lecturers 

(Satria & Sari, 2018; Satria et al., 2023; Satria et al., 2024) while adding good assessment 

criteria from students towards the best teachers in teaching (Abdullah, Hartono, et al., 2019). 

The results of several studies conducted by (Satria, 2013; Satria, 2015; Satria, 2020; Satria, 

2019; Morales-Obod et al., 2020) also show that the use of interactive learning media 

computational thinking problem-solving programming projects can help improve student 

learning outcomes. In addition, the development of this interactive learning media project 

computational thinking problem-solving hones students' computational thinking skills in 

developing programming concepts such as events, series, parallelism, loops, conditionals, 

operators & data, and can be used by students and lecturers to recognize and develop 

computational thinking skills in the components of abstraction, decomposition, pattern 

recognition, and algorithms (Satria & Sopandi, 2022; Satria et.al, 2024; Satria et.al, 2024; 

Satria et.al, 2024; Satria et.al, 2024; Satria et.al, 2024; Winarto et.al, 2026) in computational 

thinking course assignments as an example of a final assignment for student programming 

problem solving. 
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CONCLUSION  

From the analysis of research and development data conducted on the development of 

computational thinking programming problem-solving assignment projects with Scratch, it can 

be concluded that the application created is valid, very practical and worthy of being used as an 

example of programming problem-solving assignments for elementary school teacher 

education students in terms of computational thinking that can hone their programming 

concepts and can be used for learning Physics material after validation by material experts, 

media experts, and user trials. The level of difficulty or computational thinking competency of 

the programming project created is at the intermediate/developing level, so it is quite 

challenging for students to develop it. The interactive animation media created is interesting 

and can help students understand Physics material. The interactive media created can also be 

modified (remixed) by users and used for independent learning to develop computational 

thinking skills and student creativity. For further research, it is recommended to use 

programming concepts at a higher or more difficult level by using programming command 

blocks such as logical operations, operations on variables, and lists. 
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