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 Coding education has become an important component in developing computational 
thinking, creativity, and problem-solving skills among students. However, many 

elementary school students still have limited exposure to basic programming concepts 

due to the lack of simple and engaging learning materials. This study aims to develop 
a basic coding learning module designed specifically for elementary school students 

using visual and block-based programming approaches. The instructional material is 

presented through illustrated learning content that introduces fundamental coding 

concepts such as algorithms, sequences, loops, conditional statements, and variables. 
The development process involves the design of structured learning materials that 

combine simple explanations, visual illustrations, and practical examples to help 

students understand coding concepts more easily. The learning module is organized 
into several sections, including an introduction to coding, algorithmic thinking, block 

coding activities, mini projects, and practice exercises. The use of visual 

representations and interactive examples is intended to improve students’ engagement 
and facilitate conceptual understanding. The results of this study indicate that the 

developed learning material provides a clear and accessible introduction to coding for 

elementary school students. The structured presentation and visual approach help 

learners understand basic programming logic in an enjoyable and meaningful way. 
Furthermore, the module encourages students to develop creativity and logical 

thinking through simple programming activities. Therefore, the proposed learning 

material can serve as an effective educational resource to support the integration of 
coding education in elementary school learning environments. 
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1. INTRODUCTION 

The rapid development of digital technology has significantly influenced various aspects of education, 

including the need to introduce computational thinking and coding skills at an early stage of learning. Coding 

education is increasingly recognized as an essential component in preparing students to face the challenges of 

the digital era. Through coding activities, students can develop logical thinking, creativity, and problem-solving 

abilities that are important for understanding how technology works in everyday life. Introducing basic 

programming concepts in elementary school can help students build a strong foundation in digital literacy and 

computational thinking. 

However, many elementary schools still face challenges in implementing coding education effectively. 

One of the main obstacles is the limited availability of learning materials that are appropriate for young learners. 

Coding concepts are often perceived as complex and difficult to understand by elementary school students. 

Therefore, learning materials need to be designed in a simple, interactive, and visually engaging manner so 

that students can understand the concepts more easily. Educational approaches that integrate visual illustrations 

and practical examples can help students grasp abstract programming concepts in a more concrete way. 

Previous studies have emphasized the importance of integrating coding education in early schooling to 

improve students’ computational thinking and problem-solving skills. Early exposure to coding activities 

allows students to understand logical sequences, patterns, and structured thinking processes. Furthermore, 

coding learning activities can encourage creativity and collaboration among students when solving simple 

programming tasks. These learning experiences can also foster students’ interest in science, technology, 

engineering, and mathematics education. 

https://journal.icekapublisher.org/index.php/TunasEdu/index
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In response to these challenges, this study focuses on developing basic coding learning materials designed 

specifically for elementary school students. The proposed learning content introduces fundamental 

programming concepts such as algorithms, sequences, loops, conditional statements, and variables through 

simple explanations and visual illustrations. The learning materials are organized systematically, starting from 

the introduction of coding concepts to simple exercises and mini projects that allow students to practice coding 

logic. 

The main contribution of this study is the development of structured and visually supported coding 

learning materials that are suitable for elementary school students. By presenting coding concepts in a simple 

and engaging way, the proposed learning materials are expected to support the integration of coding education 

in elementary schools and enhance students’ computational thinking and digital literacy skills. 

 

2. METHOD  

 

2.1.   Research Design 

 

This study employed a developmental research design  aimed at producing basic coding learning 

materials for elementary school students. Developmental research focuses on designing, developing, and 

evaluating educational products to improve learning effectiveness. The research was conducted through several 

stages, including needs analysis, design of learning materials, development of instructional content, and 

evaluation of the developed materials. This approach allows researchers to systematically develop educational 

materials that are suitable for learners and aligned with instructional objectives (Li & Zheng, 2018; Ocak & 

Yamaç, 2013). 

 

2.2  Research Procedure 

The research procedure was carried out in several stages. First, a needs analysis was conducted to 

identify the challenges faced by elementary school students in understanding basic programming concepts. 

This stage involved reviewing relevant literature and identifying suitable coding concepts for young learners. 

Second, the design stage focused on organizing the learning materials and determining the structure of the 

coding module. The learning content was structured into several sections, including introduction to coding, 

algorithms, sequences, loops, conditional statements, and simple programming exercises. 

Third, the development stage involved creating visual-based learning materials that combine 

explanations, illustrations, and simple coding activities. The use of visual learning approaches aims to improve 

students’ engagement and facilitate understanding of abstract programming concepts. Finally, the evaluation 

stage was conducted to examine the clarity, structure, and usability of the developed learning materials in 

supporting coding education for elementary school students (Roick & Ringeisen, 2018). 

 

2.3  Learning Design Algorithm 

The learning flow of the coding module is presented in the following algorithm: 

Algorithm 1. Coding Learning Process 

Start 

Introduce basic concept of coding 

Explain algorithm and sequence concept 

Provide visual examples of coding instructions 

Guide students to practice simple block-based coding 

Introduce loops and conditional statements 

Give students simple coding exercises 

Evaluate students' understanding 

End 

This structured learning process allows students to gradually understand basic programming logic and 

computational thinking. 

 

2.4  Data Collection 

Data collection in this study was conducted through documentation and evaluation of the developed 

learning materials. The data were obtained from the development process, including instructional design 

documents, coding learning modules, and visual learning materials. These data were used to evaluate the 

structure, clarity, and effectiveness of the learning content in supporting coding education for elementary 

school students. 
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2.5  Data Analysis 

The data analysis was conducted using descriptive analysis to evaluate the developed learning 

materials. The analysis focused on examining the suitability of the coding concepts, clarity of instructional 

explanations, and the effectiveness of visual learning elements in supporting students’ understanding of basic 

programming concepts. Descriptive analysis is commonly used in educational research to interpret the 

effectiveness of instructional materials and learning designs (Pintrich et al., 1991; Zimmerman & Moylan, 

2009). 

 

 

3. RESULTS AND DISCUSSION (10 PT) 

This section presents the results of developing basic coding learning materials for elementary school 

students. The results include the structure of the learning module, examples of coding concepts introduced in 

the module, and the implementation of coding activities designed to improve students’ computational thinking 

skills. 

 

3.1  Structure of the Coding Learning Module 

The developed learning module is organized systematically to help elementary school students 

understand basic coding concepts gradually. The module consists of several sections including introduction to 

coding, algorithm concepts, block-based programming, loops and conditions, and simple coding projects. The 

learning materials are designed using visual explanations and simple instructions to make the concepts easier 

for young learners to understand. 

The module begins with an introduction to coding and computational thinking. Students are first 

introduced to the concept of algorithms as step-by-step instructions used to solve problems. This foundational 

concept helps students understand how computers execute commands sequentially. 

 
 

Figure 1. algorithm flowchart 

 

Figure 1 illustrates a simple algorithm representation using a flowchart. The diagram demonstrates 

how a sequence of instructions begins with an input process, followed by decision-making steps, and ends with 

an output. Flowcharts help students visualize problem-solving processes and understand the logical flow of 

programming instructions. 
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Using visual algorithm representations helps students understand that programming is essentially a 

structured process of solving problems step by step. This understanding forms the basis for learning more 

advanced coding concepts such as loops and conditions. 

 

3.2  Introduction to Block-Based Programming 

After learning about algorithms, students are introduced to block-based programming environments. 

Block programming allows learners to create programs by combining visual blocks representing commands. 

This approach reduces syntax errors and enables students to focus on logic and problem-solving rather than 

programming syntax. 

 

 
Figure 2. Example of block-based coding interface 

 

Figure 2 shows examples of block-based programming environments commonly used in coding 

education, such as visual programming platforms for beginners. In this environment, commands are 

represented as colored blocks that can be dragged and connected like puzzle pieces. Each block represents a 

specific instruction, such as movement, sound, or event triggers. 

Block-based programming is widely used in elementary education because it simplifies the learning 

process and encourages creativity. Students can easily create animations, simple games, and interactive stories 

by arranging blocks logically. 

 

3.3 Implementation of Loop and Conditional Concepts 

 

The coding module also introduces looping and conditional structures, which are essential concepts 

in programming. Loops allow instructions to be repeated multiple times, while conditional statements allow 

programs to make decisions based on specific conditions. 
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Figure 3. loop and conditional structures in block coding 

 

Figure 3 presents examples of loop structures in block-based programming. The repeat block allows 

students to execute commands multiple times, enabling them to create repetitive actions such as animation 

movement or repeated sound effects. Conditional blocks allow students to create programs that respond to 

specific events or user interactions. 

Through these coding activities, students begin to understand how logical structures are used in 

programming to control program behavior. These concepts help students develop computational thinking and 

logical reasoning skills. 

 

3.4 Coding Learning Activities in the Classroom 

 

The developed coding learning materials are designed to be implemented in classroom environments through 

interactive activities. Students are encouraged to experiment with simple coding tasks, such as creating 

animations, moving characters, or designing simple interactive games. 

 
figure 4. Coding learning activities in elementary school classrooms 

 

Figure 4 illustrates examples of coding learning activities conducted in classroom environments. 

Students interact with computers and programming tools while teachers provide guidance during the learning 

process. Collaborative learning activities also encourage students to share ideas and solve problems together. 

These classroom activities demonstrate that coding learning can be engaging and interactive for 

elementary school students. The integration of visual learning materials, block-based programming 

environments, and collaborative activities helps create a positive learning experience. 

 

3.5 Discussion 

The results of this study indicate that the developed coding learning materials provide an effective 

introduction to programming concepts for elementary school students. The structured learning approach allows 

students to gradually understand complex concepts through simple explanations and visual representations. 
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The use of block-based programming environments helps students focus on problem-solving and logical 

thinking rather than syntax memorization. This approach aligns with modern educational practices that 

emphasize computational thinking as an essential skill in the digital era. 

Furthermore, the integration of visual learning materials and hands-on coding activities enhances 

students’ engagement during the learning process. Students become more motivated to explore programming 

concepts and create simple digital projects. The collaborative nature of coding activities also supports 

communication and teamwork among students. 

Overall, the developed coding learning module can serve as an effective educational resource for 

introducing coding concepts in elementary education. The findings suggest that integrating coding education 

into early learning environments can support the development of digital literacy, creativity, and problem-

solving skills among students. 

 

4. CONCLUSION  

This study aimed to develop basic coding learning materials designed for elementary school students 

to support the introduction of computational thinking and programming concepts at an early stage of education. 

The developed learning module presents fundamental coding concepts such as algorithms, sequences, loops, 

and conditional statements through visual explanations, simple instructions, and block-based programming 

activities. The structured learning design allows students to gradually understand coding concepts while 

engaging in interactive learning experiences. 

The results indicate that the coding learning materials provide an accessible and engaging approach 

for introducing programming to young learners. The use of visual illustrations and block-based programming 

environments helps students understand abstract concepts more easily while encouraging creativity and logical 

reasoning. In addition, hands-on coding activities and simple projects motivate students to actively participate 

in the learning process and apply problem-solving skills in practical situations. 

Furthermore, the developed learning module supports the integration of digital literacy and 

computational thinking in elementary education. By providing structured and visually supported learning 

materials, teachers can introduce coding concepts more effectively in classroom environments. The findings 

suggest that coding education at the elementary level can contribute to the development of students’ analytical 

thinking, creativity, and technological awareness. 

Future studies may further evaluate the effectiveness of the developed coding module through 

classroom experiments involving larger student groups. Such studies can provide deeper insights into the 

impact of coding education on students’ learning outcomes and computational thinking skills. 
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