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Introduction 

In today’s world, programming skills are increasingly valuable across various fields, 

driving a demand among people from various backgrounds to learn how to code. However, many 

learners become trapped in an endless loop called tutorial hell, where they repeatedly engage in 

passive learning by watching tutorials, copying code, and answering programming-related 

questions without gaining practical experience (Kim & Ko, 2017). This learning method leaves 

developers underprepared in fields where transitioning from concepts to project-building is 

necessary. This ideology is mainly present in teaching front-end development, as the gap 

between understanding the concepts and how to apply them to create is vast. Addressing this 

sociotechnical challenge requires a tool that bridges the gap between passive learning and active 

skill-building, enabling learners to engage with actual projects. 

I propose developing a web platform that provides users with practical front-end 

development projects to achieve this goal. The platform will display popular and complex 

websites (e.g., Netflix, Google) as templates of varying design difficulties. Users can choose a 

template and then use HTML, CSS, and JavaScript to replicate the design from scratch without 

external assistance. An AI model will assess their work, using image analysis to compare the 

user’s design with the original, providing a score and constructive feedback. Since the challenge 

of tutorial hell has both technical and social roots, my STS research will examine a specific case 

of how integrating class and laboratory with hands-on exercises increased the number of students 

with higher grades (Handur et al., 2016). Using the Social Construction of Technology (SCOT) 

framework, I will analyze how learning tools shape programming practices and foster 

self-sufficiency among learners by examining the experiences of users who move beyond 

tutorials to independent coding. 
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This dual approach is essential for addressing the sociotechnical nature of the problem. If 

programming education focuses solely on technical improvements without addressing the social 

factors that hinder skill progression, learners may remain dependent on tutorials without building 

genuine, industry-relevant skills. Because the challenge of breaking free from tutorial hell is 

sociotechnical in nature, it requires attending to both its technical and social aspects to 

accomplish successfully. In what follows, I set out two related research proposals: a technical 

project proposal for developing a feedback-based interactive platform in order to apply 

knowledge and an STS project proposal for examining how hands-on learning played an 

important role in improving students’ grades. 

 

Technical Project Proposal 

Currently, many coding platforms use tutorials that guide users step-by-step through 

coding exercises, promoting passive engagement. For instance, according to Kim and Ko (2017), 

most tutorials focus on basic concepts but fail to provide the learner with the problem-solving 

skills necessary for real-world applications. Some platforms now offer capstone projects with 

basic guidelines, where users have to come up with their own ideas instead of just copying 

examples. Another way people practice is by trying to recreate real websites. They usually do 

this on their own or by following YouTube videos that walk them through the steps. While this is 

a step toward independent work, it lacks an assessment component, which leaves a significant 

grade of uncertainty regarding the quality of one’s work. 

The primary limitation of these approaches is that they lack mechanisms for quality 

assessment and constructive feedback. For example, when learners replicate a website, there is 
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no objective way to evaluate their work’s accuracy or effectiveness in fixed standards, such as 

responsiveness across devices, navigation functionality, mobile compatibility, or color 

consistency. As a result, even after extensive practice using these methodologies, learners may 

still be unable to create polished, professional websites. 

According to Merrill, Reiser, Merrill, and Landes (1995), introducing a more 

feedback-driven platform could enable learners to gain hands-on experience and transition from 

passive to active learning. The proposed platform would allow users to select templates of 

well-known websites (e.g., Amazon, Google) with varying complexity, building them from 

scratch using the main front-end development languages. After completing their versions, an AI 

model would analyze the submissions and provide detailed feedback based on predetermined 

criteria. The platform’s structured feedback would address the significant gap left by existing 

approaches, where learners are uncertain about the quality and correctness of their work. 

The proposed platform will offer a practical solution for learners in web development, 

emphasizing practice through real-world projects while providing critical feedback. Studies have 

shown the importance of feedback systems (usually through teaching assistants) and how they 

can massively improve one’s grasp of the material. Feedback systems, as noted by Anderson, 

Conrad, and Corbett (1989), play a crucial role in helping learners build a deeper understanding 

of concepts through iterative improvements. This approach helps users learn code basics and gets 

them thinking about design choices, user experience, and how to make sites work on different 

devices. With an AI-based assessment system, the platform will give users feedback on specific 

areas they can improve, covering details that tutorials or solo practice often miss. This approach 

encourages users to iteratively refine their skills, preparing them for the demands of professional 

front-end development. 
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The platform will use front-end development tools and AI for image analysis to provide 

users with detailed feedback. The AI will check user submissions against target designs, 

evaluating key aspects such as layout, responsiveness, and visual alignment to ensure adherence 

to professional standards. By leveraging advanced tools like TensorFlow or OpenCV, the 

platform will perform image analysis and pixel-by-pixel comparisons, offering users a clear 

understanding of how closely their designs match the original templates. 

Studies on project-based learning, which indicate that projects improve skill acquisition 

and retention in programming, support the necessity and potential effectiveness of this platform. 

Studies show that learners who do project-based work perform better and remember more than 

those who only follow tutorials (Yeom, Herbert, & Ryu, 2022). By adding a structured feedback 

system, this platform supports proven educational methods, providing a better way to help 

learners retain information and build essential skills. 

 

STS Project Proposal 

In programming education, passive learning through tutorial-based instruction often 

leaves students without practical problem-solving skills. Tutorial-based instruction, where 

learners follow along with predefined steps without creating independent projects, contributes to 

the problem of tutorial hell (Malik & Zhu, 2023). This research focuses on the case of integrating 

hands-on programming exercises into educational practices, specifically examining how such 

exercises promote self-sufficiency in programming and reduce reliance on tutorials. The research 

question asks: how do hands-on exercises, when paired with structured assessments, influence 

students' independence in programming education? 
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This STS research examines a case study by Handur et al. (2016), which explores the 

integration of class and lab settings with hands-on exercises to improve students’ understanding 

and performance in programming courses. The STS proposal will look at how integrating 

hands-on programming exercises reduces tutorial dependency and promotes self-sufficiency in 

programming education. Using the Social Construction of Technology (SCOT) framework, this 

research will analyze how the interaction between students, educational resources, and 

instructional methods influences the adoption of independent learning practices.  

Some educational platforms, like FreeCodeCamp, incorporate capstone projects where 

learners apply concepts without explicit instructions. In addition, some studies examine the 

positive effects of replicating real-world projects, which can enhance practical skills, but they 

lack assessment tools to gauge the quality and accuracy of student work (Reese, 2011). Although 

these studies contribute to understanding how students learn programming, they rarely examine 

the social factors that shape tutorial dependency or provide insights into how learners move from 

passive learning to independent project creation. Additionally, research has focused on the 

tutorial as a technical tool rather than exploring how educational practices and social 

expectations affect the use of tutorials in learning. However, existing perspectives have not 

adequately addressed how structured feedback and project-based learning environments 

influence the transition from passive tutorial dependency to active skill-building. This gap in 

understanding forms the complication that this research seeks to address, as it reveals the 

limitations of current approaches in fully preparing students for independent work. 

The limitations in existing approaches lie in their narrow focus on tutorials as a means of 

skill introduction, without accounting for the social norms that sustain tutorial dependency. 

Research has looked at how tutorials help beginners but often miss the challenges students face 
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when trying to work independently. Studies on capstone projects also show that some students 

have trouble adapting without step-by-step guidance, pointing to a need for tools that build 

independent thinking and problem-solving skills (Handur et al., 2016). Additionally, while 

previous studies acknowledge that hands-on learning improves engagement and retention, they 

do not fully explore how these practices influence self-sufficiency. I describe self-sufficiency as 

the ability to feel satisfied with the work you create, which becomes more difficult without the 

help of step-by-step instructions. This gap in research calls for a closer look at the social and 

technical factors that shape students' programming practices. 

This study gives readers a deeper understanding of the limits of tutorial-based 

programming by exploring why students often stay dependent on tutorials. If readers continue to 

adopt the traditional view that tutorials alone provide adequate programming education, they 

may overlook how these practices limit independent skill-building. Using SCOT, this research 

will reveal the social factors that contribute to students' reliance on tutorials and provide insights 

into how hands-on, project-based learning can better promote self-sufficiency. 

This proposal argues that programming education needs to incorporate structured 

assessment and feedback mechanisms to help students transition from tutorial dependency to 

independent coding. This study’s main claim is that replicative, hands-on exercises can reduce 

tutorial dependency and improve self-sufficiency in programming (Mayer, 1981). This research 

will look at how students, educators, and resources interact to shape learning practices, showing 

why environments that encourage independent work and assessment are needed. These insights 

could help shift educational approaches toward more effective ways to train skilled 

programmers. 
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SCOT emphasizes the role of relevant social groups in shaping technological practices. In 

this case, students, educators, and programming resources are the primary groups influencing 

learning outcomes. According to Bijker, Hughes, and Pinch (1987), the process of technological 

development is socially constructed through iterations of a technology that address the priorities 

and concerns of various social groups involved in its design, a process shaped by concepts such 

as relevant social groups, interpretive flexibility, stabilization, and closure. SCOT’s concept of 

interpretive flexibility is applied to examine how each group interprets and interacts with 

tutorials, projects, and assessment tools differently. This framework helps us better understand 

how social factors and teaching methods affect students’ dependence on tutorials and their 

progress toward working independently in programming. 

To support this, the research will look at data from Handur et al. (2016), which explores 

how combining classroom and lab work with hands-on projects impacts learning. Additional 

sources will include studies on the effectiveness of project-based learning (Xinogalos, 2016) and 

feedback systems in programming education (Van Merriënboer & Krammer, 1987). By 

reviewing these sources, this research will provide evidence of the impact of hands-on learning 

on students’ programming skills and their ability to work independently. 

 

Conclusion 

To sum up, the technical project aims to build an interactive web platform to help users 

develop independent front-end skills. The platform will use AI-based image analysis to compare 

user-created website designs with templates, giving feedback on things like responsiveness and 

layout. This setup goes beyond traditional tutorials by offering practical, structured feedback that 
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bridges the gap between passive learning and hands-on experience. It’s designed to be 

particularly useful for beginner programmers and educators, addressing the limitations of 

tutorial-based formats by emphasizing real-world projects and independent skill development. 

 

The STS project uses the SCOT framework to analyze how tutorial-based learning shapes 

programming habits and why students often remain dependent on such tools. By examining the 

interactions between students, educators, and programming resources, the research highlights 

how tutorial dependency is reinforced by both educational norms and technical practices. It also 

demonstrates the importance of addressing this dependency by incorporating structured feedback 

mechanisms and project-based exercises into programming education. This research provides 

new insights into the role of hands-on exercises and social factors in fostering independent 

learning, offering a deeper understanding of how these elements can reshape programming 

practices. 

These insights directly inform the technical project by emphasizing the need to integrate 

assessment and feedback mechanisms into the platform. The SCOT framework reveals how 

learners’ dependency on tutorials is shaped by common educational patterns, suggesting that a 

feedback-driven platform could reshape programming education. By covering both the technical 

and social sides of tutorial dependency, this prospectus shows how a balanced approach can help 

students become more self-sufficient in programming. This can make a real difference in helping 

learners move from beginners to skilled professionals. 

Word Count: 2082 
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