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Abstract:  

This study explores the development of User-Centered Design Thinking (UCDT) skills through collaborative projects. The 

objective was to assess how team-based design challenges can enhance participants' design thinking competencies, including 

empathy, ideation, and iterative problem-solving. A total of 50 participants, divided into 10 teams, worked on real-world design 

problems over 6 weeks. Quantitative data was collected through pre- and post-project assessments, while qualitative data was 

gathered from user feedback and weekly reflections. The results showed a significant improvement in UCDT skills, with an 

average increase of 36.4% in skill development. A strong positive correlation (𝑟=0.74) was found between collaboration 

efficiency and skill improvement, highlighting the role of effective teamwork in fostering design thinking competencies. User 

feedback scores further confirmed the high quality of the solutions produced. The findings suggest that collaborative projects 

are an effective pedagogical tool for developing UCDT skills, offering important implications for both educational curricula 

and professional design practices. Future research with larger sample sizes is recommended to further validate these results. 
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I. Introduction 

In a rapidly evolving world, the ability to design innovative and effective solutions has become a critical skill across disciplines 

[1]. User-centred design Thinking (UCDT) has emerged as a transformative methodology that prioritizes empathy, creativity, 

and iterative problem-solving to address complex challenges while meeting the needs and expectations of users [2]. By focusing 

on user experiences and preferences, UCDT enables the creation of more meaningful and impactful solutions in diverse domains, 

from technology and healthcare to education and product design [3]. Developing UCDT skills, however, requires more than 

theoretical knowledge; it demands hands-on practice, collaboration, and exposure to real-world challenges [4]. Collaborative 

projects provide an ideal setting for cultivating these skills, as they simulate professional environments where diverse teams 

work together to tackle multifaceted problems [5]. Such projects encourage the integration of different perspectives, promote 

critical thinking, and foster communication skills—all essential for effective design thinking [6]. 

This study explores the process of developing user-centred design thinking skills through collaborative project-based learning 

[7]. It examines how working in teams to solve real-world design challenges enhances participants' ability to empathize with 

users, generate creative ideas, and prototype iterative solutions [8]. By analyzing the outcomes of these projects, the study aims 

to highlight the role of collaboration in fostering UCDT competencies and to offer insights into effective strategies for teaching 

and learning design thinking in educational and professional contexts [9]. Ultimately, the findings of this study contribute to the 

growing body of knowledge on experiential learning methods and underscore the importance of collaboration in nurturing the 

next generation of empathetic, innovative, and user-focused designers [10]. 

II. Related Work 

The field of User-Centered Design Thinking (UCDT) has gained significant attention for its ability to integrate user perspectives 

into innovative problem-solving frameworks. Prior research has extensively documented the benefits of design thinking 

methodologies in fostering creativity, collaboration, and empathy among learners and professionals. This section reviews key 

studies that provide a foundation for understanding the role of collaborative projects in developing UCDT skills [11]. 

Design thinking has been widely adopted in educational contexts to encourage active learning and problem-solving. The study 

described design thinking as a methodology that combines empathy, ideation, and iterative prototyping, emphasizing its potential 
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to address complex, user-focused problems. Similarly, the study highlighted the growing need for design thinking in business 

and product innovation, arguing that its user-centred approach leads to more effective solutions [12]. 

Studies in educational contexts have demonstrated that incorporating UCDT principles improves students' ability to approach 

challenges holistically. For instance, the study found that teaching design thinking enhanced creative problem-solving skills and 

fostered a deeper understanding of user needs. These findings underscore the importance of experiential learning approaches to 

teaching design thinking [13]. 

Collaborative learning has long been recognized as an effective pedagogical approach, particularly for skills that benefit from 

diverse perspectives and teamwork. The role of cooperative learning in promoting critical thinking and communication, skills 

essential to UCDT. Similarly, the study argued that team-based learning enhances student engagement and prepares individuals 

for real-world professional environments [14]. 

Specific to design thinking, collaborative projects have been shown to improve participants' ability to empathize with users and 

generate innovative ideas. A study highlighted that collaborative environments encourage interdisciplinary exchange, enabling 

team members to approach design problems from multiple viewpoints. Further, the study found that collaborative projects 

increase the application of UCDT principles, particularly during the ideation and prototyping phases [15]. 

Despite its benefits, the development of UCDT skills through collaborative projects is not without challenges. A study identified 

that differences in team dynamics, communication styles, and levels of engagement can impact the effectiveness of collaborative 

learning. Similarly, it emphasized the need for structured guidance and well-designed frameworks to maximize the learning 

outcomes of design thinking projects. 

These challenges underscore the importance of designing collaborative projects that not only encourage teamwork but also 

provide clear goals and methodologies. Addressing these gaps in existing literature, this study aims to explore the specific 

mechanisms by which collaborative projects enhance UCDT skills and identify best practices for their implementation in 

educational and professional contexts. This review establishes the relevance of UCDT and collaborative learning while 

highlighting the need for further exploration into their intersection, providing a foundation for the present study. 

III. Methodology 

This study employs a structured, iterative methodology to investigate how collaborative projects facilitate the development of 

User-Centered Design Thinking (UCDT) skills. The methodology involves three key phases: Design of Collaborative Projects, 

Implementation and Data Collection, and Evaluation and Analysis. Each phase incorporates quantitative and qualitative 

assessments to ensure a comprehensive understanding of the learning outcomes. 

3.1 Design of Collaborative Projects 

In this phase, collaborative projects are designed to simulate real-world design challenges. These projects include the following 

components: 

• User Research Tasks: Participants identify user needs using surveys, interviews, and observational studies. 

• Ideation Workshops: Teams brainstorm and prioritize solutions. 

• Prototyping and Testing: Iterative cycles of prototyping and user feedback to refine solutions. 

The project scope and milestones are mapped using a Design Thinking Framework (DTF) modeled as: 

𝐷𝑇𝐹 = {𝐸, 𝐷, 𝐼, 𝑃, 𝑇}                                                        (1) 

Where 𝐸: Empathize (Understanding user needs), 𝐷: Define (Problem statement), 𝐼: Ideate (Brainstorming solutions), 𝑃: 

Prototype (Building models), 𝑇: Test (User feedback). 

3.2 Implementation and Data Collection 

Participants (n = 50) are divided into 10 teams. Each team works on a design project over 6 weeks. The following data is collected: 

a) Quantitative Data 

• Skill Development Assessment (SDA): Pre- and post-project tests measure participants' proficiency in UCDT. 

Skill improvement (𝑆𝑖𝑚𝑝) is computed as: 



Membrane Technology 

ISSN (online): 1873-4049 

253 Vol: 2024 | Iss: 6 | 2024 | © 2024 Membrane Technology 

𝑆𝑖𝑚𝑝 =
𝑆𝑝𝑜𝑠𝑡−𝑆𝑝𝑟𝑒

𝑆𝑃𝑟𝑒
                                                        (1) 

Where 𝑆𝑝𝑟𝑒 and 𝑆𝑝𝑜𝑠𝑡 are pre-and post-test scores, respectively. 

• Collaboration Index (CI): Measures team collaboration efficiency based on task completion time (𝑇𝑐) and team 

dynamics (𝐷𝑡): 

𝐶𝐼 =
𝑊1

𝑇𝑐
+𝑊2. 𝐷𝑡                                                         (1) 

Where 𝑊1 and 𝑊2 are weighted for time and dynamics (normalized to sum to 1). 

b) Qualitative Data 

• Team Reflections: Weekly journals documenting challenges and learning outcomes. 

• User Feedback Scores (𝑈𝐹𝑆): Collected from end users after project completion to evaluate solution usability and 

relevance. 

3.3 Evaluation and Analysis 

a) Skill Development Analysis 

The improvement in UCDT skills across participants is analyzed using paired  

𝑡 

t-tests to assess the significance of pre-and post-test differences: 

𝑡 =
𝑑̅
𝑠

√𝑛

                                                        (1) 

Where 𝑑ˉ: Mean difference between pre- and post-test scores. 𝑠: Standard deviation of the differences. 𝑛: Number of participants. 

b) Correlation Analysis 

To determine the relationship between collaboration efficiency and skill improvement, Pearson’s correlation coefficient (𝑟) is 

calculated: 

𝑟 =
∑(𝑥𝑖−𝑥̅)(𝑦𝑖−𝑦̅)

√∑(𝑥𝑖−𝑥̅)
2∑(𝑦𝑖−𝑦̅)

2
                                                        (1) 

Where 𝑥𝑖 and 𝑦𝑖 represent CI and 𝑆𝑖𝑚𝑝, respectively. 

c) Qualitative Analysis 

Thematic analysis of weekly journals identifies recurring themes in teamwork and design challenges, categorized under: 

• Team dynamics. 

• Problem-solving strategies. 

• Learning reflections. 

This mixed-method approach ensures a robust evaluation of how collaborative projects contribute to UCDT skill development. 

Quantitative analyses provide measurable insights, while qualitative reflections offer contextual depth to the findings. By 

combining these methods, the study captures both the efficacy and the nuanced experiences of participants engaged in 

collaborative learning. 

IV. Results 

The results are based on the data collected and analyzed during the study. This section presents the outcomes for skill 

development, collaboration efficiency, and qualitative insights, supported by statistical evidence. 

4.1 Skill Development Outcomes 

• Pre- and Post-Test Results 
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Participants demonstrated significant improvement in their User-Centered Design Thinking (UCDT) skills after engaging in 

collaborative projects. The mean pre-test score (𝑆𝑝𝑟𝑒) was 62.4% (𝑆𝐷=8.3), while the mean post-test score (𝑆𝑝𝑜𝑠𝑡) increased to 

85.1% (𝑆𝐷=7.1). 

4.2 Collaboration Efficiency Analysis 

The Collaboration Index (CI) scores ranged from 0.65 to 0.93, with a mean of 0.78 (𝑆𝐷=0.07). Teams that scored higher on CI 

completed tasks faster and reported better dynamics. A positive correlation (𝑟=0.74) was found between CI and 𝑆𝑖𝑚𝑝, indicating 

that teams with better collaboration achieved greater skill improvement. 

Pearson’s correlation analysis results: 𝑟=0.74, 𝑝<0.01 

This strong correlation suggests that effective teamwork directly impacts skill development in UCDT. 

4.3 User Feedback Scores (UFS) 

End users rated the usability and relevance of team solutions on a 5-point Likert scale. The average UFS across all teams was 

4.3 (𝑆𝐷=0.4). Teams with higher CI scores consistently received higher UFS ratings (𝑟=0.68, 𝑝<0.05), indicating a strong link 

between collaboration and solution quality. 

4.4 Qualitative Insights 

Thematic analysis of weekly journals revealed key themes: 

a) Team Dynamics 

Teams emphasized the importance of clear communication and role distribution. Challenges such as conflicting ideas were 

resolved through structured brainstorming sessions. 

b) Problem-Solving Strategies 

Participants highlighted iterative prototyping as a crucial learning experience. User testing sessions provided actionable insights, 

enhancing the practicality of solutions. 

c) c) Learning Reflections 

Many participants noted an increased ability to empathize with users. Reflective practices, such as journaling, helped consolidate 

their understanding of UCDT principles. 

The findings indicate that collaborative projects significantly improve UCDT skills. Statistical analysis confirms a strong 

relationship between collaboration efficiency and skill development, while qualitative insights enrich the understanding of team 

dynamics and learning experiences. These results validate the effectiveness of project-based learning in fostering UCDT 

competencies. 

TABLE I. Qualitative Findings 

Measure Mean SD 

Pre-Test Score  62.4 8.3 

Post-Test Score  85.1 7.1 

Skill Improvement  36.4 5.2 

Collaboration Index (CI) 0.78 0.07 

V. Discussion 

This study demonstrated that collaborative projects significantly enhance User-Centered Design Thinking (UCDT) skills, with 

participants showing an average improvement of 36.4% in their competencies. The positive correlation between collaboration 

efficiency (measured by the Collaboration Index) and skill development (𝑟=0.74, 𝑝<0.01) highlights the importance of teamwork 

in fostering critical design thinking abilities. Teams with better collaboration produced higher-quality solutions, as evidenced by 

the strong link between collaboration and user feedback scores (𝑟=0.68, 𝑝<0.05). The results support the idea that hands-on, 

team-based projects are effective in bridging knowledge gaps and promoting a deeper understanding of UCDT principles, 

aligning with existing literature on collaborative learning. Despite some initial challenges in team coordination, the study 
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underscores the value of structured, collaborative environments in achieving creative, user-focused solutions. The findings have 

important implications for educational and professional settings, suggesting that project-based learning and team collaboration 

should be integral to design thinking curricula and workplace practices. However, the study's small sample size limits its 

generalizability, suggesting the need for future research with broader participant groups to further validate these findings. 

VI. Conclusion 

This study highlights the significant role of collaborative projects in developing User-Centered Design Thinking (UCDT) skills. 

The results demonstrate that engaging in team-based design challenges leads to substantial improvements in participants' design 

thinking competencies, with an average skill improvement of 36.4%. The strong correlation between effective collaboration and 

enhanced skill development, as well as the high-quality user-centered solutions produced, emphasizes the importance of 

teamwork in the design process. By fostering skills such as empathy, problem-solving, and iterative prototyping, collaborative 

projects provide an invaluable learning experience that prepares individuals for real-world design challenges. The positive user 

feedback further validates the effectiveness of these collaborative efforts in creating innovative, user-relevant solutions. The 

findings have important implications for both educational and professional contexts, advocating for the integration of 

collaborative, project-based learning into design thinking curricula and professional practices. While the study's small sample 

size presents a limitation, the results provide a strong foundation for future research to explore the broader applicability of these 

findings. Overall, this study contributes to the growing body of literature on the benefits of collaborative learning in design 

thinking, offering insights into how such practices can be leveraged to cultivate essential skills in future designers. 
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