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Abstract— This study introduces a conceptual framework for integrates Design thinking with engineering learning 
supported by the cloud ecosystem to enhance modern education. The proposed framework utilizes cloud-based platforms 
to facilitate personalized, collaborative, and adaptive learning environments. To bridge theoretical and practical 
knowledge, the framework integrates accepted learning theories such as constructivism, problem-based, cooperative, 
and experiential learning. This integration promotes critical skills such as creativity, artificial intelligence, and 
innovation, enabling learners to tackle complex real-world challenges. Furthermore, cloud technologies allow data to 
access, analysis, and collaboration, making education more dynamic and resourceful. Despite its potential, challenges 
such as data privacy and equitable access still need to be addressed for effective implementation. 
Index Terms— Design Thinking, Engineering Learning, Cloud Ecosystem, Collaborative Learning, Adaptive 
Learning 
 
I. INTRODUCTION 
In the digital age, where changes are rapid and broadly impact all sectors, integrating Design Thinking 
into engineering learning is essential [1]. Combining these two disciplines promotes integrated learning 
that emphasizes creative and effective problem-solving [2]. Engineering learning integrated with design 
thinking enables students to develop analytical thinking, critical thinking, and understanding of user 
needs, essential skills for engineers in this digital age [3].Cloud technology is a key tool in supporting the 
learning process in the digital age [4]. By providing an easily accessible and flexible platform, cloud 
technology allows students and teachers to access many tools and data quickly [5]. Using the cloud in 
engineering and design education increases collaboration and information-sharing opportunities between 
students and professionals worldwide, making the learning process continuous and relevant to real-world 
needs [6].Integrating Design Thinking and engineering learning through cloud-enabled platforms plays a 
key role in developing essential skills for engineers and designers in the digital age. Access to these 
powerful platforms not only enhances collaboration and leads to better outcomes but also enables 
effective responses to the rapidly changing challenges of our world. Therefore, cloud-enabled learning is 
key to innovating and pushing future engineering and Design boundaries. 
This article presents a conceptual framework for integrating Design Thinking with Engineering Learning, 
using the Cloud Ecosystem as a primary support tool. Such integration draws on relevant knowledge and 
theoretical approaches to learning in various formats to demonstrate the potential for developing learners 
with both essential 21st-century skills and the development of comprehensive knowledge in multiple 
dimensions, emphasizing adaptive learning and innovation based on efficient and sustainable processes. 
 
II. LITERATURE REVIEW 
A. Theoretical Frameworks 
Constructivism 
Constructivism views learning as occurring when learners construct new knowledge through direct 
experiences. In design thinking and engineering, this approach allows learners to develop understanding 
and skills through trial and error to find the best solution. This fosters critical thinking and independent 
decision-making skills, essential in engineering and Design [7]. 
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Problem-Based Learning (PBL) 
Problem-based learning (PBL) is a learning process in which learners are encouraged to solve complex 
real-world problems by analyzing and generating solutions. In engineering and Design, PBL allows 
students to connect theoretical knowledge with experiences that require creativity and innovation to 
address challenges and meet user needs [8]. 
Collaborative Learning 
In collaborative Learning, students work together to achieve shared learning goals. Students can use a 
cloud platform to share and develop skills through interactions with other learners worldwide. This 
promotes innovation and the development of essential digital skills for the modern era [9]. 
Experiential Learning 
Experiential Learning emphasizes learning from experiences and practices linked to real-world situations. 
In engineering, students can experiment and refine technical solutions in controlled conditions. This 
provides a means to observe the real-world impact of their design and engineering decisions [10]. 
These frameworks complement one another by providing a holistic approach to learning. Constructivism 
builds foundational knowledge through active engagement, while Problem-Based Learning (PBL) applies 
this knowledge to solve real-world problems. Collaborative Learning fosters teamwork and global 
interaction, and Experiential Learning bridges theory and practice, enabling learners to refine skills in 
realistic contexts. 
B. Design Thinking 
Recent research emphasizes that design thinking is an iterative, human-focused process that solves 
complex problems by fostering creativity, collaboration, and empathy. Integrating Design thinking into 
educational frameworks promotes innovative thinking and enhances problem-solving abilities. This 
approach shifts traditional models toward a more dynamic, user-centered approach aligned with today's 
educational challenges [11][12].Moreover, design thinking empowers students with critical thinking, 
adaptability, and digital proficiency, particularly in technology-enhanced educational environments. It 
enables students to approach challenges methodically while cultivating solutions tailored to real-world 
needs. This framework supports collaborative efforts between educators and learners to address challenges 
creatively and effectively [13][14].The research underlines the benefits of embedding design thinking in 
curricula, showcasing improved engagement, deeper learning, and preparation for evolving professional 
landscapes. The iterative process of empathizing, ideating, prototyping, and testing fosters academic and 
practical interdisciplinary competencies in learners [15]. 
Design Thinking Process 
Design thinking is a user-focused, iterative process for problem-solving that fosters innovation and 
provides a competitive advantage. This structured approach emphasizes understanding user needs and 
creating tailored solutions to enhance experiences. The process consists of five key steps: empathizing, 
defining, ideating, prototyping, and testing. The Empathize step involves researching user behaviors, 
emotions, and frustrations through interviews and observations to gain insights. This leads to the Define 
step, where insights are synthesized to pinpoint core problems and innovation opportunities, setting a 
strategic direction. Ideation focuses on brainstorming and exploring diverse possibilities to address the 
defined issues. The prototype step involves creating tangible models to test the model's practicality and 
identify potential improvements. In the final Test phase, prototypes are presented to users to gather 
feedback, refine solutions, and validate their relevance to user needs.This iterative process integrates 
empathy and creativity, ensuring solutions align with user expectations and continuously improve. Design 
thinking enhances user engagement and fosters interdisciplinary skills, equipping learners and 
professionals to tackle complex challenges effectively in real-world scenarios [1][16]-[18]. 
C. Engineering Learning 
Engineering learning integrates scientific, mathematical, and technological knowledge to solve real-world 
problems, focusing on systematic principles and their application through experiential methods such as 
project-based learning. Engineering learning emphasizes practical and creative skill development by 
incorporating continuous design processes. This approach, supported by iterative design and testing 
processes, helps students understand and apply engineering concepts in real-world contexts. The concept 
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of "Problem Definition and Solution" marks a paradigm shift in engineering education, moving from 
what students need to learn as engineers to what they need to master to develop quality problem-solving 
processes [19][20].Integrating design and analysis knowledge in engineering education enables students 
to tackle complex challenges innovatively and effectively. Recent studies show that this shift highlights 
the importance of collaborative learning environments, technology integration, and interdisciplinary 
approaches in modern engineering curricula. By emphasizing these elements, engineering education 
prepares students for technical problem-solving, critical thinking, and adaptability in diverse professional 
settings [2][21]. 
D. Cloud Ecosystem  
Cloud ecosystems have transformed education, offering scalable, cost-effective platforms that enhance 
accessibility and learning outcomes. By leveraging virtualization and multi-tenant architectures, cloud-
based systems adapt to the needs of institutions and learners, facilitating personalized learning 
frameworks. This integration allows educators to design customized curricula and improve engagement 
by tailoring content to individual learners' needs. Furthermore, cloud systems enable remote and 
asynchronous learning, bridging global accessibility gaps for students [22]-[24]. 
Cloud-based Learning Management Systems (LMS), such as Moodle and Google Classroom, exemplify 
how the cloud supports educational processes. These platforms streamline content delivery, manage 
learning materials, and encourage collaboration. Real-time analytics in advanced LMS provide actionable 
insights into student performance, enabling targeted interventions. Additionally, gamification and 
interactive modules enhance motivation and retention, fostering engaging and effective learning 
experiences [24]-[26].Emerging technologies like IoT and machine learning enhance cloud ecosystems, 
enabling predictive diagnostics, adaptive learning, and innovative problem-solving in education. For 
instance, IoT applications in sports medicine facilitate real-time data collection for diagnostics and 
rehabilitation, showcasing the versatility of cloud systems beyond traditional learning. Cloud ecosystems 
seamlessly integrate formal and informal education through tools such as remote laboratories, social 
software, and collaborative platforms. These services facilitate adaptive learning environments, meeting 
the demands of a digitally driven society while improving accessibility, engagement, and collaboration for 
learners and educators alike [27]-[30].Cloud-based educational tools enhance learning and collaboration 
through various key categories. Networking tools like LinkedIn facilitate professional connections and 
development, while publishing platforms like WordPress enable content creation and sharing. 
Collaboration tools, including Dropbox, boost teamwork and productivity, and interactive assessment 
platforms like Kahoot engage learners through dynamic evaluations. These tools highlight the adaptability 
and innovation of cloud ecosystems, which are reshaping global education by enhancing access, 
collaboration, and application. As technology advances, cloud-based solutions foster inclusive and 
impactful learning experiences, creating opportunities for diverse communities worldwide [31]-[33]. 
These knowledge areas complement one another by integrating Design Thinking's user-centered 
innovation with Engineering Learning's systematic problem-solving, supported by the scalability of Cloud 
Ecosystems. They foster a dynamic, collaborative environment where learners apply iterative processes to 
solve real-world challenges, leveraging technology for enhanced engagement, accessibility, and 
adaptability. Thus, they prepare students for interdisciplinary and digitally driven professional landscapes. 
E. Development of Key Skills 
Creative Thinking   
Creative thinking is a vital cognitive process for innovation and problem-solving, involving self-regulation 
to adapt strategies and generate novel ideas [34]. Education enhances learning and engagement, 
necessitating pedagogies that foster creativity [35]. Technology further augments creativity, aiding idea 
generation and refinement [36]. Together, these perspectives highlight the importance of nurturing 
creative thinking in personal and professional domains through educational practices and strategic 
technological integration, emphasizing its role in enhancing outcomes and driving innovation across 
fields. 
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Digital Intelligence 
Digital Intelligence (DQ) is the ability to effectively and responsibly manage digital technologies, 
encompassing skills such as data literacy, cybersecurity awareness, and ethical technology use. El-Dahshan 
[37] highlights its importance in preparing children for the digital age, while Yusuf and Redzuan [38] 
advocate for integrating DQ into education through models like the flipped classroom. Anshari and 
Almunawar [39] emphasize upskilling and open innovation to enhance adaptability in the Fourth 
Industrial Revolution. Together, these studies underscore DQ's critical role in fostering individual 
competencies and organizational resilience in an evolving digital landscape. 
Innovative 
Innovation creates value by implementing new or significantly improved products, services, or processes. 
Taylor examines various definitions of innovation across disciplines, emphasizing its multifaceted nature 
and the importance of context in its application [40]. The Oxford Handbook of Innovation highlights 
that innovation is not a new phenomenon but an inherent aspect of human development, facilitating 
adaptation and problem-solving across diverse environments [41]. Additionally, the "Innovation, Meaning 
of" entry in SpringerLink discusses the association of innovation with economic processes, particularly in 
transforming production methods and contributing to economic growth [42]. These perspectives 
underscore innovation as a dynamic and context-dependent process integral to societal progress and 
economic development. 

III. RESEARCH METHODOLOGY  

This article presents a conceptual framework for Integrating Design Thinking with Engineering Learning 
in Cloud Ecosystems. 
A. Research Approach 
This study adopts a qualitative research approach to explore and conceptualize the integration of Design 
Thinking and Engineering Learning within a Cloud Ecosystem. By synthesizing relevant theoretical 
frameworks such as Constructivism, Problem-Based Learning (PBL), Collaborative Learning, and 
Experiential Learning, the research aims to develop a structured conceptual framework. The study 
involves a comprehensive literature review, focusing on theoretical and practical knowledge related to 
engineering education, design thinking, and cloud-based learning. This approach emphasizes 
understanding these domains' interrelations and impact on developing learners' skills and competencies 
in a digitally driven environment. 
B. Methodological Steps 
The development of the conceptual framework of this research followed a systematic methodology 
comprising the following steps: 
1. Literature Review 
Gathered and analyzed existing theories and frameworks related to Design Thinking, Engineering 
Learning, and Cloud Ecosystems to establish a theoretical foundation. 
2. Synthesis of Frameworks 
Integrated key principles of Constructivism, Problem-Based Learning, Collaborative Learning, and 
Experiential Learning to create a cohesive conceptual framework. 
3. Identification of Key Components 
Defined critical elements of Design Thinking (e.g., empathy, ideation, prototyping, and testing), 
Engineering Learning processes, and the role of cloud-based platforms in supporting these activities. 
4. Development of a Conceptual Framework 
Combined findings into a visual representation to illustrate the relationships between Design Thinking, 
Engineering Learning, and Cloud Ecosystems. 
5. Validation through Case Analysis 
Applied the conceptual framework to practical scenarios to evaluate its feasibility and effectiveness in 
addressing real-world educational challenges. 
This stepwise approach ensures the framework's relevance and applicability in fostering creativity, digital 
intelligence, and innovation in educational contexts. 
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IV. RESULT 
This research proposes a conceptual framework for integrating design thinking and engineering learning 
within the cloud ecosystem. This innovative learning process uses design thinking principles and 
engineering learning methods, leveraging cloud technologies. These learning processes integrate learning 
theories to promote integrated learning, such as self-directed, problem-based, collaborative, and 
experiential learning. Under this conceptual framework, learners can achieve creative thinking, artificial 
intelligence, and innovation through this innovative framework. 
To better understand the conceptual framework's approach, readers are encouraged to refer to Figure 1, 
which illustrates the relationship between learning processes and tools and their integration within the 
conceptual framework. In addition, Tables 1 and 2 provide detailed insights into the integration of design 
thinking and engineering learning, with the cloud ecosystem serving as a key learning tool. 

 
 
Figure 1. Illustrates a conceptual framework for integrating design thinking with engineering learning in 
cloud ecosystems. 
 
Table 1. Synthesis of Design thinking process with engineering learning and cloud ecosystem. 

Design Thinking Engineering Learning Cloud Ecosystem 
1. Empathize: 
Understanding user 
problems and needs by 
observing, talking to, or 
collecting stakeholder data is 
crucial in building insight 
and empathy. 
2. Define: Analyze the data 
obtained from the first step 
to define the problem clearly. 
A precise problem definition 
lets the team focus on the 
right goals. 
3. Ideate: Brainstorm to 
generate multiple solutions 
without limitations, 
promoting creativity and 
generating diverse ideas. 
4. Prototype: Create a 
prototype of a solution to 
test in a real-world situation. 
Prototypes allow ideas to be 

1. Problem Identification: Learners 
begin by identifying an apparent 
problem or need in an engineering 
context, such as a technical problem 
or a social challenge. 
2. Research and Information 
Gathering: Research relevant 
theories, solutions, or technologies 
from various sources such as 
academic journals, online databases, 
or experts. This step focuses on 
building the database necessary for 
designing and developing the 
solution. 
3. Solution Design: Conceptualize 
and design a solution using tools such 
as CAD or simulation software such 
as MATLAB. This Design may 
include creating prototype models to 
evaluate the solution's feasibility. 
4. Testing and Analysis: Evaluate the 
solution in a controlled or real-world 
environment to assess its 

1. Learning Management 
Systems (LMS): Used to 
manage lessons, assign 
assignments, and track grades. 
Examples include Moodle, 
Canvas, and Google 
Classroom. 
2. Data Storage and Sharing: 
The cloud allows students and 
teachers to store data such as 
lessons, research, and 
document files in a secure, 
accessible format, such as 
Google Drive or Microsoft 
OneDrive. 
3. Collaboration Tools: To 
support online learning and 
collaboration, use platforms 
like Microsoft Teams, Zoom, 
or Google Meet. 
4. Data Analytics: The cloud 
supports learning data analysis 
to improve teaching, such as 
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quickly refined and 
developed. 
5. Test: This involves testing 
the prototype with users to 
get feedback and improve 
the solution. This stage 
focuses on learning from 
users to create a solution that 
truly meets their needs [43]-
[46]. 

performance and identify areas for 
improvement. Leveraging simulation 
tools like ANSYS or Simulink 
enhances accuracy, safety, and 
efficiency during testing, providing 
valuable insights for refining the 
solution. 
5. Improvement and Optimization: 
The data obtained from testing are 
used to refine the solution for 
optimum performance. This step may 
require revising the model or 
redesigning it as needed. 
6. Communication and 
Presentation: Present solutions and 
outcomes to stakeholders through 
academic reports, technical 
presentations, or prototype 
demonstrations. Emphasis is placed 
on clear explanations and appropriate 
supporting data [47]-[52]. 

student grades or progress [22] 
[34][53][54]. 

Table 2: Synthesizing the relationship between design thinking engineering learning process in cloud 
ecosystem tools 

Design Thinking Engineering Learning Process Cloud Ecosystem  
Step 1: Empathize 
Problem Recognition Stage 
In this stage, instructors guide learners in understanding target 
users. Using cloud ecosystem tools, learners collaborate, discuss 
problems, and explore user needs to gain deeper insights. 

Communication and Discussion tools 
  

Step 2: Define the Problem 
Problem Definition Stage 
Learners use the insights gained from discussions with users to 
define the problem and propose potential solutions, which they 
then submit to the instructor. 

Collaboration tools 

Step 3: Imagine 
Creative Thinking Stage 
Learners collaborate to brainstorm diverse ideas for solving the 
problem and jointly select feasible concepts for creating innovative 
solutions. 

Collaboration, Communication, and 
Discussion tools 

Step 4: Plan 
Planning Stage 
In this stage, learners collaborate to develop detailed plans and 
gather necessary information, utilizing document management tools 
within the cloud ecosystem. 

Collaboration tools 
 

Step 5: Create Prototype 
Prototyping Stage 
Learners develop a prototype of the designed solution and 
collaborate using design application tools within the cloud 
ecosystem. 

Collaboration, Information Sharing 
tools 
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Design Thinking Engineering Learning Process Cloud Ecosystem  
Step 6: Evaluate 
Evaluation Stage 
After creating and refining the prototype, the work is evaluated. 
Learners gather and accept feedback from others to further improve 
their solutions. 

Testing and Evaluation tools 
 

Step 7: Communicate 
Presentation and Dissemination Stage 
This stage involves presenting the work, sharing and exchanging 
methods used in the design process, and gathering feedback from 
others. 

Presentation, Publishing, and 
Information Exchange tools 

From Tables 1 and 2, the relationship can be analyzed as follows: 
1. Design Thinking and Engineering Learning Process: 
Both tables show that the steps in design thinking, such as empathy, definition, ideating, prototyping, 
and testing, are related to engineering learning processes, such as problem identification, solution design, 
testing, and optimization. Each step of Design Thinking supports and enhances the process of 
Engineering Learning, such as Prototype creation, allowing students to better test and improve solutions 
in an engineering context. 
2. The role of Cloud Ecosystem in the process: 
Cloud ecosystems act as a supporting platform, using learning management systems (LMS), data analytics, 
and collaboration tools to facilitate each step of design thinking and engineering learning. 
3. Consistency in the learning process: 
Table 2 shows a precise sequence of steps. It states that each step in design thinking and engineering 
learning can be more effective with support from cloud technologies, such as using collaboration tools in 
the empathy step to collaborate between learners and instructors. 
4. Support for Skill Development: 
Both tables emphasize the cloud's importance in supporting the development of skills such as Creative 
Thinking, Digital Intelligence, and Innovation through adaptive and collaborative learning. 
5. Continuity of Integration: 
Both tables illustrate the consistent integration sequence between Design Thinking, Engineering 
Learning processes, and the use of cloud tools to link theory and practice. 
Tables 1 and 2 illustrate the relationship between Design Thinking and Engineering Learning processes 
supported by the cloud to enhance learning and develop essential skills in the digital age. 

V. DISCUSSION 

Integrating Design Thinking with Engineering Learning within a Cloud Ecosystem provides a 
transformative approach to enhancing educational practices. By utilizing cloud-based platforms, students 
and educators gain access to a flexible, scalable, and collaborative environment that fosters creativity, 
digital intelligence, and innovation. This integration is underpinned by Constructivist, Problem-Based 
Learning (PBL), Collaborative Learning, and Experiential Learning theories, which emphasize interactive 
and learner-centered methodologies. Research indicates that these approaches effectively promote critical 
thinking, problem-solving, and adaptability, essential skills for success in the digital age [34][47].Design 
Thinking's iterative process—empathizing, defining, ideating, prototyping, and testing—aligns with the 
practical demands of engineering education, enabling students to connect theoretical knowledge with 
real-world applications [1]. Studies highlight the role of cloud technologies in facilitating these stages, 
offering tools such as learning management systems (e.g., Moodle, Google Classroom), data analytics, and 
collaboration platforms to enhance learning outcomes [55][56]. For instance, gamified modules within 
LMS have increased student motivation and retention [25].Moreover, cloud ecosystems enable remote 
and asynchronous learning, bridging accessibility gaps for students globally. The integration of the 
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Internet of Things (IoT) and machine learning within cloud platforms further expands their potential, 
enabling predictive diagnostics, adaptive learning, and innovative solutions across various fields [27][28]. 
However, challenges such as data security, equitable access to resources, and technical infrastructure must 
be addressed to maximize the benefits of this integration. 
The framework proposed in this study contributes to a growing body of research that advocates using 
technology-enhanced educational practices to foster holistic learning experiences. By emphasizing 
collaboration, adaptability, and innovation, it aligns with the evolving needs of learners and educators in 
the 21st century. 
 
CONCLUSION 
This study proposes a framework integrating Design Thinking and Engineering Learning within a Cloud 
Ecosystem to revolutionize education. By combining learning theories with advanced technologies, the 
framework fosters creativity, digital intelligence, and innovation through iterative, human-centered 
processes. Cloud technologies bridge theoretical and practical knowledge by offering resource-rich 
environments via LMS, data analytics, and collaborative tools, enabling learners to address complex, real-
world challenges. Incorporating IoT and machine learning highlights the framework's adaptability across 
educational and professional contexts. While promising, challenges like data privacy, accessibility, and 
infrastructure must be addressed. Future research should validate the framework and explore its scalability 
across disciplines. 
 
IMPLEMENTATION 
To implement the proposed framework effectively, educational institutions can follow these steps: 
1. Infrastructure Development 
Establish a robust cloud-based infrastructure, including learning management systems (e.g., Moodle, 
Google Classroom), collaboration tools (e.g., Microsoft Teams, Zoom), and secure data storage solutions. 
2. Curriculum Integration 
Embed Design Thinking principles into engineering curricula, emphasizing empathy, ideation, 
prototyping, and testing. Integrate cloud tools to support these activities. 
3. Training and Capacity Building 
Provide professional development programs for educators to familiarize them with cloud technologies, 
collaborative tools, and Design Thinking methodologies. 
4. Pilot Projects 
Initiate pilot projects to test the framework in real-world educational settings. Gather feedback from 
students and educators to refine the approach. 
5. Monitoring and Evaluation 
Use cloud analytics to track student progress, engagement, and performance. Regularly evaluate the 
framework's effectiveness in achieving learning outcomes and make necessary adjustments. 
6. Scaling and Adaptation 
Scale the implementation to encompass broader academic programs and adapt the framework to 
accommodate diverse learning contexts and disciplines. 
By systematically implementing the framework, educational institutions can enhance learning 
experiences, foster innovation, and prepare students to meet the demands of a rapidly evolving digital 
landscape. 
 
REFERENCES 
[1]  T. Brown, "Design Thinking," Harvard Business Review, [Online]. Available: https://hbr.org/2008/06/design-thinking. 
[Accessed: Jan. 17, 2025]. 
[2]  N. Cross, Design Thinking: Understanding How Designers Think and Work, Berg, 2011. DOI: 10.5040/9781474293884. 
[3]  C. L. Dym, A. M. Agogino, O. Eris, D. D. Frey, and L. J. Leifer, "Engineering Design Thinking, Teaching, and Learning," 
Journal of Engineering Education, vol. 94, no. 1, pp. 103-120, Jan. 2005, DOI: 10.1002/j.2168-9830.2005.tb00832.x. 
[4]  P. Mell and T. Grance, "The NIST Definition of Cloud Computing," National Institute of Standards and Technology, Sept. 
2011, [Online]. Available: https://dl.acm.org/doi/pdf/10.5555/2206223 

https://theaspd.com/index.php/ijes


                                                                                

   

International Journal of Environmental Sciences  
ISSN: 2229-7359 
Vol. 11 No. 13s, 2025 
https://theaspd.com/index.php/ijes                                                                                

 

238 

 

 

[5]  D. R. Garrison, T. Anderson, and W. Archer, "The first decade of the community of inquiry framework: A retrospective," 
The Internet and Higher Education, vol. 13, no. 1-2, pp. 5-9, 2010, DOI: 10.1016/j.iheduc.2009.10.003. 
[6]  J. Voas and L. Zhang, "Cloud computing: New wine or just a new bottle?" IT Professional, vol. 11, no. 2, pp. 15-17, Mar.-
Apr. 2009, DOI: 10.1109/MITP.2009.23. 
[7]  J. Dewey, Experience and Education. New York, NY, USA: Kappa Delta Pi, 1938. 
[8]   H. S. Barrows, "Problem-based learning in medicine and beyond: A brief overview," New Directions for Teaching and Learning, 
vol. 1996, no. 68, pp. 3–12, 1996, doi: 10.1002/tl.37219966804. 
[9]  L. K. Michaelsen, A. B. Knight, and L. D. Fink, Eds., Team-Based Learning: A Transformative Use of Small Groups in College 
Teaching. Sterling, VA, USA: Stylus Publishing, 2004. 
[10] D. A. Kolb, Experiential Learning: Experience as the Source of Learning and Development. Englewood Cliffs, NJ, USA: Prentice 
Hall, 1984. [Online]. Available: http://academic.regis.edu/ed205/Kolb.pdf 
[11] G. Mosely, N. Wright, and C. Wrigley, "Facilitating design thinking: A comparison of design expertise," Thinking Skills and 
Creativity, vol. 27, pp. 177–189, 2018, doi: 10.1016/j.tsc.2018.02.004. 
[12] C. M. M. Isa, N. K. Mustaffa, C. N. Preece, and W. -K. Lee, "Enhancing Conceive-Design-Implement-Operate and Design 
Thinking (CDIO-DT) Skills Through Problem-Based Learning Innovation Projects," 2019 IEEE 11th International Conference on 
Engineering Education (ICEED), Kanazawa, Japan, 2019, pp. 41-46, doi: 10.1109/ICEED47294.2019.8994935. 
[13] R. W. Razzouk and V. Shute, "Design Thinking and 21st Century Skills," in The Educational Design and Technology Journal, 
vol. 12, no. 4, pp. 330–348, 2012. 
[14] M. B. Calavia, T. Blanco, R. Casas, and B. Dieste, "Making design thinking for education sustainable: Training preservice 
teachers to address practice challenges," Thinking Skills and Creativity, vol. 47, p. 1-23, 2023. doi: 10.1016/j.tsc.2022.101199. 
[15]  H.-K. Lee and J. Park, "Digital responsibility insights from a cross-cultural design thinking workshop for creativity," 
Creativity Studies, vol. 15, pp. 451–466, 2022, doi: 10.3846/cs.2022.14063. 
[16]  D. Kelley and T. Kelley, Creative Confidence: Unleashing the Creative Potential Within Us All, Stanford Social Innovation 
Review, 2013, doi: 10.48558/XSA6-0F24. 
[17]  R. Razzouk and V. Shute, "What is design thinking and why is it important?" Review of Educational Research, vol. 82, no. 3, 
pp. 330–348, 2012. doi:10.3102/0034654312457429. 
[18]  C. G. Gilbert, M. M. Crow, and D. Anderson, "Design thinking for higher education," Stanford Social Innovation Review, 
vol. 16, no. 1, pp. 36–41, 2018. [Online]. Available: https://ssir.org. 
[19] M. A. García-Holgado, M. T. González-González, and F. J. García-Peñalvo, "Project-Based Learning (PBL) as an Experiential 
Pedagogical Methodology in Engineering Education," Education Sciences, vol. 14, no. 6, pp. 617, 2024, doi: 
10.3390/educsci14060617 
[20] G. L. Downey, "PDS: Engineering as Problem Definition and Solution," in International Perspectives on Engineering Education, 
A. Johri and B. M. Olds, Eds. Cham: Springer, 2015, pp. 435–455, doi: 10.1007/978-3-319-16169-3_21. 
[21] D. Patnaik and P. Mortensen, Wired to Care: How Companies Prosper When They Create Widespread Empathy. Upper Saddle 
River, NJ, USA: FT Press, 2009.  
[22]  M. Matellio, "Cloud computing in education: Benefits, challenges, and implementation strategies," Matellio Blog, Jun. 2023. 
[Online]. Available: https://www.matellio.com/blog/cloud-computing-in-education. 
[23]  K. Sit, "The impact of cloud computing on learning and teaching," Kennies Blog, Nov. 2023. [Online]. Available: 
https://kenniesit.com/blog/cloud-hosting/the-impact-of-cloud-computing-on-learning-and-teaching. 
[24]  Y. Shi, M. Wan, and J. Xu, "Personalized Learning in a Virtual Hands-on Lab Platform for Computer Science Education," 
2018 IEEE Frontiers in Education Conference (FIE), San Jose, CA, USA, 2018, pp. 1-5, doi: 10.1109/FIE.2018.8659291. 
[25]  A. Ivanova and V. Ivanov, "Enhancing Student Engagement Through Gamified Learning in Moodle LMS," 2023 18th 
International Conference on Computer Science and Education (ICCSE), 2023, pp. 1-6, doi: 10.1109/ICCSE56744.2023.10637857.  
[26]  M. A. Almazova, E. V. Rubtsova, and A. V. Gafurova, "Predictive Modeling of Student Performance in Moodle LMS using 
Learning Analytics," 2023 IEEE International Conference on Artificial Intelligence in Engineering and Technology (IICAIET), 2023, pp. 
1-5, doi: 10.1109/IICAIET56728.2023.10721846. 
[27]  S. M. N. A. Senanayake and P. Wulandari, "Soft real-time data-driven IoT for knee rehabilitation," in Proc. 2020 5th Int. 
Conf. Innovative Technologies in Intelligent Systems and Industrial Applications (CITISIA), Sydney, Australia, 2020, pp. 1–7, doi: 
10.1109/CITISIA50690.2020.9371780. 
[28]  R. Raman, M. Kaul, R. Meenakshi, S. Jayaprakash, D. R. Devi, and S. Murugan, "IoT applications in sports and fitness: 
Enhancing performance monitoring and training," in Proc. 2023 2nd Int. Conf. Smart Technologies for Smart Nation (SmartTechCon), 
Singapore, Singapore, 2023, pp. 137–141, doi: 10.1109/SmartTechCon57526.2023.10391301. 
[29]  R. Ranjan, D. Chen, and P. Jayaraman, "Adaptive machine learning in the IoT-edge-cloud continuum," Computing, vol. 
106, p. 1047, 2024, doi: 10.1007/s00607-023-01231-4.  
[30]  S. Amin, M. I. Uddin, W. K. Mashwani, A. A. Alarood, A. Alzahrani, and A. O. Alzahrani, "Developing a personalized e-
learning and MOOC recommender system in IoT-enabled smart education," IEEE Access, vol. 11, pp. 136437–136455, 2023, 
doi: 10.1109/ACCESS.2023.3336676. 
[31] LinkedIn, "Networking tools and professional development," 2022. [Online]. Available: https://www.linkedin.com. 
[Accessed: Jan. 18, 2025]. 
[32] WordPress, "Publishing platforms for cloud ecosystems," 2022. [Online]. Available: https://wordpress.com. [Accessed: Jan. 
18, 2025].  

https://theaspd.com/index.php/ijes


                                                                                

   

International Journal of Environmental Sciences  
ISSN: 2229-7359 
Vol. 11 No. 13s, 2025 
https://theaspd.com/index.php/ijes                                                                                

 

239 

 

 

[33] Kahoot, "Interactive learning assessments in cloud ecosystems," 2022. [Online]. Available: https://kahoot.com. [Accessed: 
Jan. 18, 2025].  
[34]  D. J. Pesut, "Creative thinking as a self-regulatory metacognitive process: A model for education, training, and further 
research," The Journal of Creative Behavior, vol. 24, no. 2, pp. 105–110, 1990. [Online]. Available: https://doi.org/10.1002/j.2162-
6057.1990.tb00529.x. 
[35]  T. Cremin, "Creativity, uncertainty and discomfort: Teachers as writers," Cambridge Journal of Education, vol. 36, no. 3, pp. 
415–433, Sep. 2006. [Online]. Available: https://doi.org/10.1080/03057640600866023. 
[36]  T. Lubart, "How can computers be partners in the creative process: Classification and commentary on the special issue," 
International Journal of Human-Computer Studies, vol. 63, no. 4–5, pp. 365–369, Oct. 2005. [Online]. Available: 
https://doi.org/10.1016/j.ijhcs.2005.04.002.  
[37]  G. Eldahshan, "The development of digital intelligence (DQ) in our children as a requirement of life in the digital age," 
Int. J. Res. Educ. Sci., vol. 2, no. 4, pp. 49–88, 2019, doi: 10.29009/ijres.2.4.1.  
[38]  B. Yusuf and A. H. B. Redzuan, "Pedagogical orientation in the fourth industrial revolution: Flipped classroom model," in 
Redesigning Higher Education Initiatives for Industry 4.0, 2019, pp. 85–104. doi: 10.4018/978-1-5225-7832-1.ch006.  
[39]  M. Anshari and M. N. Almunawar, "Adopting open innovation for SMEs and industrial revolution 4.0," J. Sci. Technol. 
Policy Manage., vol. 13, no. 2, pp. 405–427, 2022. doi: 10.1108/JSTPM-03-2021-0039. 
[40]  S. P. Taylor, "What is innovation? A study of the definitions, academic models and applicability of innovation to an 
example of social housing in England," Open J. Soc. Sci., vol. 5, pp. 128–146, 2017, doi: 10.4236/jss.2017.511010. 
[41]  J. Fagerberg, "Innovation: A guide to the literature," in The Oxford Handbook of Innovation, J. Fagerberg and D. C. Mowery, 
Eds. Oxford Academic, 2006, doi: 10.1093/oxfordhb/9780199286805.003.0001. [Online]. Available: 
https://doi.org/10.1093/oxfordhb/9780199286805.003.0001. [Accessed: Jan. 18, 2025]. 
[42]  M. A. Jiménez García, "Innovation, meaning of," in Encyclopedia of Educational Innovation, M. A. Peters and R. Heraud, Eds. 
Singapore: Springer, 2020, doi: 10.1007/978-981-13-2262-4_211-1.  
[43]  M. G. Jobst and C. A. Meinel, "Design Thinking Process Model Review," 2018 IEEE 22nd International Conference on 
Information Visualisation (IV), Salerno, Italy, 2018, pp. 98-103, doi: 10.1109/iV.2018.00025. 
[44]  R. Bender-Salazar, "Design Thinking as an Effective Method for Problem-Setting and Needfinding for Entrepreneurial 
Teams Addressing Wicked Problems," Journal of Innovation and Entrepreneurship, vol. 12, no. 24, pp. 1-17, 2023, doi: 
10.1186/s13731-023-00291-2.  
[45]  M. L. Micheli, F. Wilner, and F. Martinsuo, "Design Thinking for Innovation: Context Factors, Process, and Outcomes," 
European Journal of Innovation Management, vol. 25, no. 5, pp. 1-20, 2022, doi: 10.1108/EJIM-03-2022-0164.  
[46]  Hasso Plattner Institute of Design at Stanford, "An Introduction to Design Thinking Process Guide," Stanford University, 
2010. [Online]. Available: https://www.web.stanford.edu/~mshanks/MichaelShanks/files/509554.pdf 
[47]  C. Picard, K. M. Edwards, A. C. Doris, B. Man, G. Giannone, M. F. Alam, and F. Ahmed, "From Concept to 
Manufacturing: Evaluating Vision-Language Models for Engineering Design," arXiv preprint arXiv:2311.12668, 2023. 
[48]  L. Regenwetter, A. H. Nobari, and F. Ahmed, "Deep Generative Models in Engineering Design: A Review," arXiv preprint 
arXiv:2110.10863, 2021.  
[49]  J. Göpfert, J. M. Weinand, P. Kuckertz, and D. Stolten, "Opportunities for Large Language Models and Discourse in 
Engineering Design," arXiv preprint arXiv:2306.09169, 2023.  
[50]  H. Fakhravar, "Application of Failure Modes and Effects Analysis in the Engineering Design Process," arXiv preprint 
arXiv:2101.05444, 2021. 
[51]  B. Addis, "Physical Models and Innovation in Architectural and Civil Engineering," Nexus Network Journal, vol. 23, pp. 
833–854, 2021, doi: 10.1007/s00004-021-00560-1. 
[52]  M. Bordegoni and C. Graziosi, "Fundamentals and Issues of User Experience in the Process of Designing Consumer 
Products," Design Science, vol. 7, e20, 2021, doi: 10.1017/dsj.2021.16. 
[53]  G. Lim, D. Lee, and S. B. Suh, "Cloud-Based Content Cooperation System to Assist Collaborative Learning Environment," 
arXiv preprint arXiv:2101.08891, 2021.  
[54]  S. Khan, K. A. Shakil, and M. Alam, "PABED: A Tool for Big Education Data Analysis," arXiv preprint arXiv:1808.00334, 
2018.  
[55]  Google, "Google Classroom," [Online]. Available: https://classroom.google.com. [Accessed: Jan. 18, 2025]. 
[56] Moodle, "Learning management systems and cloud-based education," 2022. [Online]. Available: https://moodle.org. 
[Accessed: Jan. 18, 2025]. 
 

https://theaspd.com/index.php/ijes

