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1. INTRODUCTION

Web Block Craft is a revolutionary educational tool designed to meet the increasing demand for
coding skills in today's digital economy. It provides an accessible and enjoyable learning experience for web
programming, especially targeting children aged eleven and above and beginners. Leveraging the Google
Blockly framework [1], Web Block Craft offers a visually driven platform with custom blocks tailored to
web programming concepts. In today's digital economy, there is a growing demand for coding skills,
especially among children and beginners. Traditional code editors can be complex and intimidating, making
it challenging for young learners to grasp web programming concepts. Web Block Craft is strategically
designed to simplify coding complexities and make it accessible to all, leveraging Google Blockly's
flexibility and open-source nature. It addresses the challenges faced by children and beginners in traditional
code editors by transforming the learning experience into something captivating and enjoyable. The aim is to
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foster a lasting passion for coding by making it accessible and genuinely enjoyable, resonating with curiosity
and creativity.

The following paragraphs will explore relevant literature, challenges, and innovations in web
programming education and emphasize the need for effective and accessible learning environments. Wang
explored the integration of web technologies in computer science courses [2], highlighting the challenges
faced by users when adopting new technologies and programming environments. Totan and Korucu [3]
demonstrated positive outcomes in middle school students' computational thinking skills using Blockly-based
coding education. The findings of the study showed great impact of block-based coding education and how it
contributed to students' computational thinking skills and attitudes. Park and Wiedenbeck [4] investigated the
challenges faced by students learning web development and how difficult it is to seek help while learning
programming. Particularly regarding the challenges in learning HTML, CSS, and JavaScript at young ages.
Hwang et al. [5] emphasized the need for tools like online coding and debugging support in web-based
programming education to address the challenges faced by traditional learning approaches. Nam and Smith-
Jackson [6] focus on user interface design and improving the quality of web-based learning and discuss the
importance of user-centered design, and how it ensures ease of use. Hadjerrouit [7], Chao [8], and Takacs [9]
explain how visual programming environments have evolved with time and the impact of focusing on
graphical elements can help problem-solving immensely. While Viktor’s product Blocklmpress simplified
complex coding concepts, Hjorth [10] explores the strengths and weaknesses of teaching visual programming
languages to novices, and benefits within the field of programming.

Kaushal et al. [11] focus on the importance of understanding basic concepts for responsive websites
and how to bridge the gap between complex web development concepts and beginner-friendly learning
experiences. Aggarwal et al. [12] introduced a block-programming editor for HTML code, and Queir6s [13]
introduced LearnJS highlighting a dual-mode approach that allows students to effortlessly switch between
block and text-based coding and emphasizing the importance of user-friendly interface and interactive
tutorials. Ashrov et al. [14] combined Google Blockly with single-threaded JavaScript for reactive system
development. Their work contributes to the evolution of technology and design patterns in interactive
applications. Xu et al. [15] integrated character animation to introduce the application and guide children
through the process of learning programming. This study showed significant improvement in learning when
the applications are interactive. Marron et al. [16] introduced a toolset for creating interactive user interfaces,
particularly emphasizing the frontend applications combined with Google Blockly. Miura [17] introduces
Block Sweetie, a PHP-based framework with a block-programming editor to aid novice learners in web
application development. Both Marron et al. [16] and Miura [17] discussed the impact on visual and intuitive
environments that minimize syntax errors through block-based programming. Huang [18] and Adam et al.
[19] explored the impact of backend web development. Huang [18] explored the importance of node.js for
backend programming while Adam et al. [19] focused on developing a backend system using REST API for
better performance and security. Valsamakis et al. [20] discussed above collaborative visual programming,
and how to incorporate collaborative features. These collaborative tools will aim to promote interactive and
engaging educational experiences among groups of students.

Despite the advancements in educational tools, there remains a need for a comprehensive, engaging,
and beginner-friendly platform that simplifies web programming concepts for children and beginners.
Existing tools often lack interactive features, structured learning environments, simplicity, and the ability to
bridge frontend and backend development seamlessly. Web Block Craft addresses these gaps by providing a
visually driven, block-based platform using Google Blockly, tailored specifically for web programming. It
integrates custom blocks for HTML, CSS, JavaScript, NodeJS, MongoDB, server creation, database
handling, security, and application programming interfaces (APIs). When it comes to backend development,
there are considerable challenges compared to learning frontend, such as environment setup, working with
the command line, and using additional tools for testing. Web Block Craft hides all these complexities and
provides users with a visually appealing platform, making backend development accessible and entertaining.
This platform transforms the learning experience into an engaging and enjoyable journey, fostering curiosity
and creativity while ensuring a smooth transition from drag-and-drop to code implementation. Web Block
Craft also offers interactive debugging tools, live code previews, step-by-step lessons, and extensive
documentation, making web development accessible and enjoyable for young learners. Web Block Craft not
only empowers students to explore and apply their learning in real-time scenarios but also equips educators
with a powerful tool to customize lessons, track progress, and provide targeted support. By fostering a
dynamic and interactive learning environment, Web Block Craft introduces a new paradigm in web
programming education, setting a benchmark for effective, engaging, and accessible learning experiences.

The next sections will detail the development and implementation of Web Block Craft,
demonstrating its relevance and impact. The platform's features and functionalities will be explained,
highlighting how they address the identified gaps in existing educational tools. Surveys and user feedback
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will be presented to highlight the effectiveness of Web Block Craft in enhancing web development skills and
fostering a passion for web development among children and beginners.

2. PROPOSED METHOD

In order to develop Web Block Craft extensive user research was conducted to delve into users’
preferences, learning styles, and expectations. The study included a diverse sample size of seventy-six
individuals, encompassing a range of demographics such as age, educational background, and prior
experience in web programming. Data collection was conducted through a combination of surveys,
interviews, and usability testing sessions, allowing for a comprehensive gathering of user insights. The
survey questions were strategically designed to elicit specific feedback on user preferences, ease of use,
feature prioritization, and areas for improvement within the application. Table 1 succinctly outlines the
percentage distribution of user preferences based on a few questions from the survey.

Table 1. Selected user preferences from the survey

Question Agree  Neutral Disagree
Is learning with colorful blocks more engaging than traditional materials like books? 67.1%  4.0% 28.9%
Are you aware that you can create appealing websites using blocks? 26.3% 14.3% 59.4%
Do you like to create your own website using blocks? 63.1% 32.9% 4.0%
Would an interactive, game-like learning platform enhance your enjoyment of the learning process?  75.1% 7.8% 17.1%
Was learning web development challenging with only code editors and documentation? 56.5%  30.8% 12.7%

Are you familiar with Blockly or similar visual programming languages for learning programming?  17.9%  23.1% 59.0%

According to the survey results, participants pointed out a strong preference for interactive and
visually pleasing learning techniques, with 67.1% preferring learning with colored blocks over traditional
materials such as documents. 75.1% of participants stated a preference for an interactive, game-like learning
platform. This is in accordance with the motivation for developing Web Block Craft, which addresses the need
for a platform that is interactive and enjoyable. The research highlights the potential of Web Block Craft to
address the issues mentioned by 56.5% of respondents, who found learning web development difficult with
only code editors and documentation. This survey data indicates a pressing need for a platform that not only
facilitates learning but also makes it enjoyable and engaging. The strong consensus among participants
emphasizes the importance of overcoming the obstacles associated with traditional coding methodologies.
Based on the survey results and the identified learning challenges, visual programming emerged as the optimal
approach for teaching web programming and creating tailored lessons to support beginners. This approach not
only addresses the specific needs and preferences of learners but also enhances engagement, comprehension,
and retention of web development concepts, making the learning process more enjoyable and effective.

In addition to drawing insights from the user survey, Web Block Craft also takes inspiration from a
variety of educational tools. Scratch [21] is a renowned block-based educational programming tool that offers
a broader range of coding projects to enhance fundamental programming concepts. Similarly, Game Lab [22]
is a block-based programming environment tailored for app and game creation promoting storytelling
methods. Tynker [23] is a block-based coding platform primarily aimed at children. It offers structured
activities and courses in various programming topics, including game design, animation, and app
development. Kodu [24], is a visual programming language specifically designed for creating games for kids
using a block-based interface to program game behaviors. PictoBlox [25] visual programming platforms
aimed at teaching programming concepts, machine learning concepts, and many more focusing on fostering
creativity and problem-solving skills through all areas of computer science. The ideas and features from these
tools and related research studies formed the backbone of Web Block Craft's innovative approach to teaching
web development. By synthesizing the best practices and methodologies from these studies, Web Block Craft
emerges as a comprehensive and engaging educational application, to learn web programming.

Drawing from the insights gathered from previous studies, the development of the block creation
process commenced. Traditional methods of teaching web development typically involve courses,
documentation, and online videos, which often require considerable time and effort to comprehend. This
approach can be overwhelming for beginners, potentially leading to a dislike for the field. The primary
challenge lay in devising blocks that could simplify the complexities of web programming concepts while
still providing comprehensible information. In creating the frontend teaching application, a key challenge
was integrating HTML, CSS, and JavaScript elements into blocks in a meaningful way. HTML and CSS
blocks needed to generate visual outputs, while JavaScript blocks had to add dynamic functionality.
Simultaneously highlighting the output alongside the blocks was essential to demonstrate the correlation
between the blocks and their effects. For the backend teaching aspect, hiding complexities was paramount.
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Concepts such as server creation with APl endpoints, authentication, authorization, and database handling
can be daunting for beginners. The conventional method of trial and error, relying heavily on syntax, often
consumes significant time and effort. Moreover, setting up backend development environments with
command-line interfaces can be discouraging. Balancing the need to simplify without compromising
essential information was critical. While considering these information blocks were meticulously designed to
provide clear instructions, with inputs and outputs crafted to create a logical pattern for children to follow.
The use of vibrant colors and visually distinct shapes further enhanced the attractiveness of the blocks,
making the learning experience engaging and accessible to young learners. Each aspect of block design was
carefully considered to optimize learning outcomes and foster a positive learning environment for web
programming education. In conclusion, the thoughtful design and implementation of Web Block Craft's block
creation process not only address the user preferences gathered and the challenges faced by beginners in
learning web development but also create an engaging and accessible learning environment, paving the way
for a positive and enriching experience in web programming education.

3. METHOD

The overview diagram in Figure 1 illustrates the architecture of the web application. Serving as the
user's entry point, the frontend enables seamless interaction with the application. Web Block Craft, built upon
Google Blockly's playground, revolutionizes traditional coding methods. A standout feature of Web Block
Craft is its integrated platform, empowering users to effortlessly create step-by-step lessons. This
functionality proves invaluable for educators, who can tailor lessons to aid students with assignments,
fostering dynamic learning experiences in web development. In the backend, development logic and data
processing take place, with docker containers managed by the docker daemon, ensuring smooth operation by
isolating different components. Within these containers, the Node.js sandbox executes the application's
backend code. Users can create both frontend and backend projects within the application, leveraging its
intuitive interface and robust features.

To enhance usability, a multifaceted approach was employed, integrating various methods and
features into the design of Web Block Craft. Live code outputs were implemented to provide real-time
feedback, allowing users to see the immediate effects of their programming actions, and fostering a more
dynamic and responsive learning environment. Comprehensive documentation was made available to provide
detailed explanations, instructions, and examples, supporting users in understanding and utilizing the
platform effectively. YouTube series was created to complement the documentation, offering visual tutorials
and demonstrations to further aid users in mastering web programming concepts using Web Block Craft.
Tour guides were implemented to provide users with a seamless navigation experience. Animated characters
were strategically incorporated to add an element of enjoyment and engagement, making the learning process
more interactive and appealing for kids. Proper error handling mechanisms were put in place to restrict block
connections to only compatible blocks, minimizing confusion and guiding users towards correct usage.
Furthermore, an easy block search feature was integrated to allow users to quickly locate and access specific
blocks. By combining these methods and features, usability was significantly improved, making the platform
accessible, enjoyable, and conducive to effective learning and experimentation in web development.

Web Block Craft Frontend : H Web Block Craft Backend

“ o Interact with T | Lessons manager : : Docker deaman Manage Node js sandbox

: F
Teachers T ;

: 4—— Interactwith —— \

Uses
l Interact with Interact with
+—— Interact with —» | Block playground Convert Block to code i

“ — converter Sandbox manager
Students. :

Figure 1. High-level overview diagram of Web Block Craft

3.1. Frontend implementation
At the heart of Web Block Craft's educational approach is its frontend implementation as shown in
Figure 2, where users can seamlessly create frontend web projects using a visual block-based interface.
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Incorporating key web development languages such as HTML, CSS, JavaScript, and DOM manipulation,
Web Block Craft utilizes the power of Google Blockly to enable users to drag and drop blocks, thereby
composing frontend code. The code snippets are then displayed directly within the interface, allowing users
to inspect and understand the underlying logic. These codes can also be previewed separately to understand
more about the logic behind the added blocks. A distinctive feature of Web Block Craft is the real-time
output display. As users assemble blocks to create their frontend projects, the live output is simultaneously
displayed within an embedded iframe. This not only provides an immediate visual representation of the code
execution but also reinforces the connection between the visual blocks and the actual output. Users can
witness the direct impact of their coding decisions, enhancing their learning experience. The frontend
implementation serves as a dynamic and interactive coding playground.

3.2. Backend implementation

Web Block Craft goes beyond frontend development by introducing a robust backend
implementation. Using Google Blockly, users can create server-side applications effortlessly as shown in
Figure 3. The backend blocks cover essential aspects of backend development, including server creation, web
app security, APl management, and database handling. This approach not only demystifies backend
development but also seamlessly integrates with the frontend, offering users a holistic understanding of full-
stack development. Users have the flexibility to develop frontend and backend projects independently and
then connect them through a URL. Each user is allocated a dedicated Docker container for backend
development, ensuring a secure and isolated environment. The backend code is subsequently dispatched to a
sandbox environment, where it undergoes execution, and users receive timely feedback. This iterative
feedback loop enhances the learning process, allowing users to evaluate, debug, and refine their backend
code effectively. Web Block Craft enables users to create a fully functional and customizable backend with
integrated security and authentication within just minutes, a feature unmatched by any other platform.

f’é‘g WebBlock Frontend Builder

Figure 2. This image represents the frontend builder
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app.use(express.json({
Limit: "imb*

)
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{
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All changes are saved

Figure 3. This image represents the backend builder
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4. RESULT AND DISCUSSION

The importance of learning technologies like web development cannot be overstated, especially
considering the current demand for skilled professionals in this field. However, there is a significant gap in
the availability of easy-to-use and effective learning tools, particularly for backend development. Traditional
methods often fall short in teaching these complex concepts, highlighting the need for alternative approaches.
The Web Block Craft team conducted user testing on a group of 12 individuals who were a part of the initial
survey. This group of 12 individuals aged 11 to 20, encompasses both beginners and those with prior web
development experience. The key findings from this testing revealed a high level of satisfaction with the ease
and efficiency of creating web applications using Web Block Craft. Participants appreciated the simplicity of
dragging and dropping blocks, akin to solving a puzzle, rather than writing each line of code in traditional
integrated development environments. The backend builder, in particular, received significant praise as
participants were able to configure and launch a fully functional server with proper security and database
connectivity in just a few steps, without the need for command-line interfaces or external tools. This evidence
underscores the effectiveness of Web Block Craft in simplifying the web development process, making it
more accessible and enjoyable for learners.

When compared to previous studies and existing tools, Web Block Craft stands out for its ability to
address the complexities of both frontend and backend development through a visual programming approach.
Traditional block-based platforms like Scratch and Tynker primarily focus on fundamental coding concepts
but do not adequately cover advanced web development topics. In contrast, Web Block Craft provides a
holistic solution that includes creating and configuring backend servers with integrated security and database
connectivity. Web Block Craft's strengths lie in its ability to simplify complex concepts and provide a user-
friendly interface that encourages interactive learning. However, a notable limitation is the current restriction
that users can only utilize pre-made blocks, as there has not yet been developed a system for users to create
their custom blocks. This limitation suggests an area for further improvement.

The primary purpose of Web Block Craft was to promote web development to young learners and
provide a platform that allows them to create web applications without the complexities of traditional coding
methods. The importance of this study is underscored by the increasing demand for web development skills
in the job market, making it a valuable basic skill for anyone pursuing a career in computer science. While
the findings clearly demonstrate Web Block Craft's effectiveness in enhancing the learning experience, there
are still several potential areas for future research. Integrating artificial intelligence to provide instant
feedback and assistance to students, as well as developing customizable blocks that allow users to create their
functionalities, are promising directions for further exploration. Another extension would be introducing
collaborative features to work on projects together. This will facilitate teamwork and interaction among
users, making it easier for users to collaborate with peers and teachers will be able to help students easily.
While the initial goal was to promote web development among young learners, the Web Block Craft
framework has the potential to be extended to other areas of programming and computer science education.
These advancements could significantly contribute to the educational community, providing a platform that
makes learning both enjoyable and accessible.

5. CONCLUSION

Web Block Craft stands as an innovative and comprehensive educational application that leverages
the Google Blockly framework to introduce web programming to a diverse audience. After identifying the
primary challenges in teaching web programming to children and beginners, Web Block Craft addresses
these issues with interactive and engaging solutions. Research findings revealed that Web Block Craft
effectively simplifies complex web development concepts through visual, block-based programming, making
it accessible and enjoyable for young learners. The integration of custom blocks for frontend and backend
development, along with features like live code previews and step-by-step lessons, ensures a smooth
transition from block-based learning to traditional coding. These advancements make Web Block Craft a
valuable tool for fostering a lasting passion for coding among children and beginners. In conclusion, Web
Block Craft represents a significant advancement in educational technology, particularly in the realm of web
programming education. Web Block Craft not only empowers the current generation of web developers but
also positions itself for future enhancements in the field of education.
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