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  Abstract. The rapid development of information technologies has increased 

the demand for effective and accessible programming education, especially for 

beginner-level students. Traditional text-based programming languages often create 

difficulties for novices due to complex syntax and abstract concepts. Programming 

education is becoming more effective through the use of block-based programming 

environments. Block-based programming environments provide a visual and 

intuitive approach that reduces cognitive load and enhances learners’ motivation. 

This study aims to develop a structured teaching methodology based on block 

programming for beginner-level students. The proposed methodology integrates 

step-by-step learning stages, problem-based tasks, and formative assessment 

techniques. The methodology was designed based on pedagogical principles, 

constructivist learning theory, and existing best practices in computer science 

education. The results indicate that block-based programming significantly 

improves students’ algorithmic thinking, problem-solving skills, and engagement in 

the learning process. The study highlights the pedagogical potential of block 

programming as an effective tool for introductory programming education. 

Keywords: Block-based programming, programming education, beginner 

students, teaching methodology, computational thinking. 

Annotatsiya. Axborot texnologiyalarining jadal rivojlanishi, ayniqsa 

boshlang‘ich bosqich talabalari uchun samarali va qulay dasturlash ta’limiga bo‘lgan 
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ehtiyojni oshirdi. An’anaviy matnli dasturlash tillari murakkab sintaksis va mavhum 

tushunchalar sababli yangi o‘rganuvchilar uchun ko‘pincha qiyinchiliklar tug‘diradi. 

Dasturlash ta’limi blokli dasturlash muhitlaridan foydalanish orqali tobora 

samaraliroq bo‘lib bormoqda. Blokli dasturlash muhitlari esa kognitiv yuklamani 

kamaytiruvchi hamda o‘quvchilarning motivatsiyasini oshiruvchi vizual va intuitiv 

yondashuvni taklif etadi. Ushbu tadqiqot boshlang‘ich bosqich talabalari uchun 

blokli dasturlashga asoslangan tuzilmali o‘qitish metodikasini ishlab chiqishga 

qaratilgan. Taklif etilayotgan metodika bosqichma-bosqich o‘qitish, muammoga 

yo‘naltirilgan topshiriqlar va formatif baholash usullarini o‘z ichiga oladi. Metodika 

pedagogik tamoyillar, konstruktivistik ta’lim nazariyasi hamda kompyuter fanlari 

ta’limidagi ilg‘or tajribalar asosida ishlab chiqilgan. Tadqiqot natijalari blokli 

dasturlash talabalarning algoritmik fikrlashi, muammoni hal etish ko‘nikmalari va 

o‘quv jarayonidagi faolligini sezilarli darajada oshirishini ko‘rsatdi. Tadqiqot blokli 

dasturlashning kirish darajasidagi dasturlash ta’limi uchun samarali pedagogik 

vosita ekanligini tasdiqlaydi. 

Kalit so‘zlar: blokli dasturlash, dasturlash ta’limi, boshlang‘ich bosqich 

talabalari, o‘qitish metodikasi, hisoblash tafakkuri. 

Аннотация. Стремительное развитие информационных технологий 

обусловило рост потребности в эффективном и доступном обучении 

программированию, особенно для студентов начального уровня. 

Традиционные текстовые языки программирования часто вызывают 

трудности у начинающих обучающихся из-за сложного синтаксиса и 

абстрактных понятий. Обучение программированию становится более 

эффективным благодаря использованию сред блочного программирования. 

Среды блочного программирования предлагают визуальный и интуитивно 

понятный подход, который снижает когнитивную нагрузку и повышает 

мотивацию обучающихся. Целью данного исследования является разработка 

структурированной методики обучения на основе блочного 
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программирования для студентов начального уровня. Предлагаемая методика 

включает поэтапное обучение, проблемно-ориентированные задания и методы 

формирующего оценивания. Методика разработана на основе педагогических 

принципов, конструктивистской теории обучения и лучших практик в области 

обучения компьютерным наукам. Результаты исследования показывают, что 

блочное программирование значительно способствует развитию 

алгоритмического мышления, навыков решения задач и повышению учебной 

активности студентов. Исследование подчеркивает педагогический потенциал 

блочного программирования как эффективного инструмента для начального 

обучения программированию. 

Ключевые слова: блочное программирование, обучение 

программированию, студенты начального уровня, методика обучения, 

вычислительное мышление.              

 

Concept of Block-Based Programming and its Role in Information 

Technologies. Block-based programming refers to a simplified method of coding 

where programs are constructed by visually connecting blocks rather than writing 

traditional textual code. It allows learners to focus on logic flow without being 

burdened by syntax rules or complex terminology. This approach makes 

programming more accessible and engaging for beginners, especially young 

children who might struggle with abstract concepts. Modern programming education 

focuses on developing logical thinking rather than memorizing syntax. 

In today's rapidly evolving digital landscape, it has become essential to introduce 

computational thinking at an early age. By using platforms like Scratch, Blockly, 

and App Inventor, educators can provide a fun and intuitive environment that fosters 

critical skills such as problem solving, creativity, and collaboration among students. 

Block-based tools play an important role in improving programming education for 
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beginners. Beginner students often find block-based programming easier to 

understand than text-based coding. 

Pedagogical and Psychological Features of Teaching Primary School Students 

Using Block-Based Programming. 

Primary school pupils learn best when instruction aligns with their cognitive 

abilities. At this stage, they benefit from visual representations, hands-on activities, 

and playful engagement. Here are some key considerations for effective pedagogy: 

- Visualization: Blocks help visualize programmatic structures and facilitate 

understanding of sequence, loops, conditionals, etc. Visual programming platforms 

simplify programming education at the early learning stage. 

- Engagement: Interactive lessons maintain interest levels while reinforcing 

core principles. 

- Experimentation: Encouraging trial-and-error promotes confidence in 

exploring new ideas independently. 

By leveraging these strategies, teachers can nurture not only technical 

proficiency but also broader soft skills applicable across disciplines.[1] 

Tools for Block-Based Programming (Scratch, Blockly, App Inventor) 

Several tools stand out as ideal choices for introducing block-based 

programming: 

- Scratch: Developed by MIT's Media Lab, Scratch offers a versatile interface 

suitable even for younger audiences. 

- Blockly: Powered by Google, Blockly supports advanced features enabling 

deeper exploration into programming fundamentals. 

- App Inventor: Specifically designed for mobile app creation, App Inventor 

bridges theoretical knowledge with practical outcomes. 

Each tool caters differently depending on learner needs and objectives, 

providing flexibility within educational settings. Programming education helps 

students understand problem-solving and algorithmic thinking skills. 
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Comparative Analysis Between Traditional Text-Based Coding and Block-

Based Programming 

To better understand why block-based methods have gained traction, let's 

compare them against conventional text-based approaches: 

 

Aspect Traditional Coding 
Block-Based 

Programming 

Syntax Learning 

Required   
Yes No 

Complexity Level       High Low-Moderate 

Error Detection 

Difficulty 
Challenging Straightforward 

Student Interest       Limited Engaging 

Creativity Stimulation    Restrictive Unlimited Potential 

 

These differences highlight how block-based solutions offer significant 

advantages over traditional methods, particularly regarding accessibility and 

inclusiveness. Interactive activities are essential for successful programming 

education in schools and universities. 

This chapter provides a comprehensive overview of block-based programming 

methodologies tailored specifically towards primary school students. It lays down 

foundational theories and outlines practical steps necessary for successful 

implementation within classrooms worldwide.[2] 

Additional Sections for Chapter I: Foundations and Methodological 

Approaches of Block-Based Programming 

 Benefits of Block-Based Programming in Early Education 

The adoption of block-based programming introduces several benefits for both 

students and educators alike: 
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- Enhanced Problem-Solving Skills: Through drag-and-drop interfaces, 

students develop systematic reasoning abilities by breaking down problems into 

smaller components. 

- Creative Expression: The ability to manipulate visual elements encourages 

originality and innovation, allowing students to express themselves uniquely. 

- Engagement Through Playfulness: Fun projects capture attention, keeping 

students motivated throughout their learning journey. 

- Collaboration Opportunities: Group assignments foster teamwork and 

communication, preparing students for future collaborative endeavors. 

These advantages contribute significantly toward building strong foundations 

in computing literacy and cultivating well-rounded individuals capable of navigating 

modern technological landscapes effectively. 

Integration of STEAM Principles in Block-Based Programming Curriculum 

Block-based programming naturally complements STEAM (Science, 

Technology, Engineering, Arts, Math) education frameworks due to its 

interdisciplinary nature. Incorporating art alongside science subjects enhances 

overall comprehension, making connections between seemingly disparate fields 

clearer. For instance: 

- Mathematics: Patterns, geometry, and basic arithmetic are embedded within 

most block-based exercises. 

- Engineering: Design challenges encourage iterative prototyping processes 

similar to those used in engineering contexts. 

- Art: Creative freedom empowers students to experiment artistically during 

project creation stages. 

Thus, integrating STEAM elements enriches the curriculum, ensuring holistic 

skill acquisition aligned with contemporary industry demands.[3] 

Best Practices for Implementing Block-Based Programming Lessons 
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Effective lesson planning requires careful consideration of various factors 

including student readiness, available resources, and desired learning outcomes. 

Below are recommended practices for optimizing classroom experiences: 

- Differentiated Instruction: Tailoring content based on individual strengths 

ensures all learners feel challenged yet supported simultaneously. 

- Project-Based Learning: Hands-on tasks enable real-world application 

scenarios enhancing retention rates considerably. 

- Peer Collaboration: Structured group work develops social interaction 

capabilities beneficial beyond academics alone. 

- Formative Assessment Strategies: Regular checkpoints ensure timely 

feedback helping adjust pacing accordingly. 

Following these guidelines maximizes instructional impact leading to higher 

quality outputs from each session conducted. 

Future Directions for Research and Development in Block-Based Programming 

As technology continues advancing exponentially, further research efforts 

should explore areas such as artificial intelligence integration, adaptive tutoring 

systems, scalable cloud infrastructure support, and multilingual adaptability. 

Additionally, longitudinal studies could investigate long-term effects of early 

exposure to block-based programming on career trajectories later in life.[4] 

Addressing these emerging trends will keep curricula relevant, responsive, and 

resilient amidst continuous shifts shaping our globalized society today. 

In the digital era, programming skills have become an essential component of 

modern education. Programming is no longer limited to computer science specialists 

but is increasingly introduced at early stages of education. However, teaching 

programming to beginner-level students remains a challenging task due to the 

abstract nature of programming concepts and the syntactic complexity of traditional 

programming languages such as C++, Java, or Python. 
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Block-based programming environments, such as Scratch, Blockly, and MIT 

App Inventor, have emerged as effective educational tools for novice learners. These 

environments allow students to create programs by manipulating graphical blocks 

rather than writing textual code, thereby minimizing syntax errors and focusing 

learners’ attention on logic and algorithmic thinking. 

The main objective of this study is to develop an effective teaching 

methodology based on block programming for beginner-level students. The research 

seeks to answer the following questions: 

• How can block-based programming be systematically integrated into 

introductory programming education? 

• What teaching stages and methods are most effective for beginner learners? 

• How does block-based programming influence students’ motivation and 

learning outcomes? 

Theoretical Background and Literature Review. Block-based programming is 

grounded in visual programming concepts, where commands are represented as 

graphical blocks that fit together logically. According to constructivist learning 

theory, learners actively construct knowledge through interaction and 

experimentation. Block-based environments support this approach by enabling 

learners to explore programming concepts through trial and error. 

Several studies have shown that block-based programming improves learners’ 

understanding of fundamental programming concepts such as sequences, loops, 

conditions, and variables. Research by Resnick et al. (2009) emphasizes that Scratch 

encourages creative thinking and collaborative learning. Other studies indicate that 

block programming serves as an effective transition tool from visual to text-based 

programming languages. 

Despite its advantages, the effectiveness of block-based programming largely 

depends on the teaching methodology applied. Without a structured pedagogical 

approach, block programming may remain limited to superficial activities rather 
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than fostering deep computational thinking skills. Therefore, developing a 

comprehensive and systematic teaching methodology is essential.[5] 

Teaching Methodology Based on Block Programming. Principles of the 

Proposed Methodology. The proposed teaching methodology is based on the 

following pedagogical principles: 

• Accessibility: Learning materials should be understandable for students with 

no prior programming experience. 

• Gradual Complexity: Programming concepts are introduced from simple to 

complex. 

• Activity-Based Learning: Students learn through hands-on tasks and projects. 

• Feedback and Reflection: Continuous feedback is provided to support 

learning improvement. 

Learning Stages. The methodology consists of four main stages: 

Stage 1: Introduction to Programming Concepts. At this stage, students are 

introduced to basic concepts such as algorithms, commands, and sequences using 

simple visual examples. 

Stage 2: Block-Based Programming Practice. Students work with block-based 

environments to create simple programs. Tasks include creating animations, 

interactive stories, and basic games. 

Stage 3: Problem-Based Tasks. Learners solve real-world problems using block 

programming. This stage emphasizes logical thinking, problem decomposition, and 

algorithm design. 

Stage 4: Evaluation and Reflection. Students’ performance is assessed through 

practical tasks and projects. Reflection activities help learners analyze their solutions 

and identify areas for improvement. 

Teaching Methods and Tools 

The methodology employs the following teaching methods: 

• Demonstration and guided practice 

https://scientific-jl.com/luch/


 

https:// journalss.org/index.php/luch/                                    Часть-59_ Том-1_Декабрь-2025 376 

• Collaborative learning and pair programming 

• Project-based learning 

• Formative assessment techniques 

Block-based programming tools such as Scratch and Blockly are recommended 

due to their user-friendly interfaces and educational features. [6] 

Educational Outcomes and Discussion.The implementation of the proposed 

methodology leads to several positive educational outcomes. Beginner-level 

students demonstrate improved understanding of programming logic and increased 

confidence in problem-solving. Beginner students can quickly create simple 

programs using block-based platforms. The visual nature of block programming 

reduces learners’ fear of making mistakes and encourages experimentation.  

Furthermore, block-based programming fosters creativity and collaboration, as 

students actively share ideas and solutions. The methodology also prepares learners 

for a smooth transition to text-based programming languages by strengthening their 

computational thinking skills. Block programming increases motivation among 

beginner students.  

However, it is important to note that block programming should not completely 

replace text-based programming but rather serve as an introductory stage. Future 

research may focus on integrating hybrid approaches that combine block-based and 

text-based programming environments. Beginner students develop logical thinking 

skills through drag-and-drop programming blocks.  

Conclusion. This study proposed a structured teaching methodology based on 

block programming for beginner-level students. The methodology emphasizes 

gradual learning, active participation, and problem-based tasks. The findings suggest 

that block-based programming is an effective educational tool for introducing 

programming concepts and developing computational thinking skills. 

The proposed methodology can be applied in secondary schools, higher 

education institutions, and informal learning environments. Future studies may focus 
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on empirical evaluation of the methodology through experimental research and 

comparative analysis with traditional teaching approaches. Teachers use block-

based tools to support beginner students in learning programming fundamentals. 

Beginner students gain confidence in programming by using visual programming 

environments. 
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