
RADemics 

 

  
Project-Based and 

Problem-Based 

Learning through 

AI-Enhanced 

Design Thinking 

Approaches 

Shaik Balkhis Banu, Manisha N Rathod 
United Arab Emirates, Drs. Kiran & Pallavi Global 
University 



Project-Based and Problem-Based Learning 

through AI-Enhanced Design Thinking 

Approaches 

        
1
Shaik Balkhis Banu, Assistant Professor, Department of Physiotherapy, Al Ain, United 

Arab Emirates. drshaikbalkhis@gmail.com   

       
2
Manisha N Rathod, Assistant Professor, Department of S&H, KSET, Drs. Kiran & 

Pallavi Global University, Vadodara, Gujrat, India. manishavaghela.sh.kset@kpgu.ac.in  

Abstract 

The integration of Artificial Intelligence (AI) into Project-Based Learning (PBL) and 

Problem-Based Learning (PBL) represents a transformative shift in contemporary educational 

practices. By enhancing these student-centered learning approaches, AI offers innovative 

solutions to challenges such as time management, personalized scaffolding, and real-time 

feedback. This chapter explores the intersection of AI and PBL/PBL, focusing on how AI 

technologies can optimize problem-solving, collaboration, and critical thinking in complex 

learning environments. AI-powered tools provide adaptive learning pathways, automate 

administrative tasks, and facilitate the analysis of large datasets to improve decision-making and 

student engagement. Moreover, the chapter delves into ethical considerations, including biases in 

AI algorithms, data privacy concerns, and the risks of over-reliance on AI systems, emphasizing 

the importance of transparent, fair, and inclusive AI implementation. By examining both the 

opportunities and challenges of AI in education, this chapter provides valuable insights for 

educators, researchers, and policymakers seeking to enhance learning outcomes through AI-

driven innovations. The potential for AI to reshape PBL and PBL paradigms in diverse 

educational contexts is substantial, offering a pathway toward more efficient, equitable, and 

engaging learning experiences. 
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Introduction 

The increasing integration of Artificial Intelligence (AI) into educational methodologies 

represents a paradigm shift in how learning is approached, particularly in the context of Project-

Based Learning (PBL) and Problem-Based Learning (PBL) [1]. These learning models 

emphasize student-centered approaches that foster critical thinking, collaboration, and problem-

solving skills through real-world applications [2]. PBL and PBL have relied on collaborative 

student efforts to engage with complex problems, often requiring substantial instructor 

involvement to guide students through their projects or problems [3]. However, the incorporation 

of AI tools offers the potential to transform these processes by automating certain tasks, 

providing personalized support, and improving both the efficiency and quality of feedback [4]. 
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AI's ability to analyze vast amounts of data, adapt to individual learning styles, and offer real-

time feedback can significantly enhance the depth of learning experiences in both PBL and PBL 

contexts. This integration opens new avenues for students to engage with challenges more 

effectively and with greater independence [5]. 

AI-powered tools have demonstrated considerable promise in improving the management of 

time, resources, and tasks within PBL frameworks [6]. In traditional settings, students often 

struggle to manage complex, long-term projects that require coordination with peers, tracking 

milestones, and adhering to deadlines [7]. AI systems, however, can help monitor progress, offer 

suggestions for reallocation of time or resources, and provide reminders to keep projects on track 

[8]. These tools not only support the students in organizing their work but also ensure that 

educators have real-time insight into student progress, enabling more effective intervention when 

necessary [9]. AI allows for the creation of personalized learning paths, where students receive 

content tailored to their current knowledge levels and learning speeds, making it easier to address 

individual challenges within group projects. In doing so, AI ensures that all students, regardless 

of their background or experience, receive the support they need to succeed [10]. 

Another key advantage of AI in PBL is its ability to provide personalized scaffolding [11]. In 

traditional educational models, scaffolding the support provided to help students progress 

through complex tasks is often generalized, with all students receiving the same level of support 

regardless of their individual needs [12]. AI allows for dynamic and personalized scaffolding that 

adapts to the learner’s unique strengths and weaknesses [13]. By analyzing individual 

performance data, AI systems can identify areas where students may require additional help and 

provide targeted guidance, such as offering supplementary materials, suggesting alternative 

strategies, or providing step-by-step instructions [14]. This personalized support not only helps 

students navigate difficult concepts but also promotes a more independent learning process. With 

AI, students are empowered to take charge of their own learning while still receiving the 

necessary support to succeed. The flexibility and responsiveness of AI-enabled scaffolding make 

it an invaluable tool for enhancing the effectiveness of PBL and PBL [15]. 

 


