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Preface

Pioneering Educational Perspectives: Series 2025 is a collection of thought-provoking

insights and research contributions exploring contemporary educational trends and
practices. This eBook presents a diverse range of perspectives on innovative teaching

methodologies, digital learning strategies, and transformative approaches in

education. Designed to serve as a resource for educators, researchers, and

practitioners, it aims to inspire meaningful discussions and advancements in the field.

Through carefully curated chapters, this publication offers fresh ideas and practical

solutions to enhance learning experiences in an ever-evolving educational landscape.

iii



CHAPTER 1                                                            PIONEERING EDUCATIONAL PERSPECTIVE: SERIES 2025 
e-ISBN: 978-967-0033-31-0 

3 
 

USING AI AND LEARNING ANALYTICS TO ENHANCE STUDENT ENGAGEMENT IN HYBRID 
LEARNING ........................................................................................................................... 57 

Muhammad Nur Firdaus Nasir1,*, Fahmi Samsudin2, Nor Fariza Baharuddin3, Nadzri Mohd 
Sharif4 & Meor Hasmadi Meor Hamzah5 ............................................................................. 57 

THE ARTARCHIPELAGO EXPERIENCE: INVESTIGATING USER INTERACTION AND ENGAGEMENT 
IN A VIRTUAL GALLERY SETTING ........................................................................................... 61 

Liza Marziana Mohammad Noh1*, Shaliza Dasuki2, Fazlina Mohd Radzi3, Fahmi Samsudin4 & 
Khairunnisa Mohd Abdul Ghani5 ........................................................................................ 61 

STUDENT ONLINE LEARNING EXPERIENCE WITH INTEGRATION OF HANDS-ON SIMULATION 65 

Mastura Shafinaz Zainal Abidin1* & Zaharah Johari2 ........................................................... 65 

PEMBELAJARAN KENDIRI ASAS PENGATURCARAN TAHUN 4 (PKAP 4.0) ................................ 69 

Ros Eliana Ahmad Zuki1*, Nur Alia’tul Nasrin Hasuvadi2 ..................................................... 69 

IOT-3D SYNERGY: COLLABORATIVE, INNOVATIVE AND CONTEXTUAL PROJECT-BASED 
ASSESSMENT FOR FUTURE STEM TEACHERS ....................................................................... 73 

Muhamad Furkan Mat Salleh1*, Nurul Akmal Md Nasir2, Nurhayani Romeo3, Norezan Ibrahim4 

& Mohamad Hisyam Ismail5 .............................................................................................. 73 

LEARNING MOTIVATION APP ................................................................................................ 76 

Mohd Fairuz Bachok1*, Muhammad Farid Muhammad Fathullah2, Siti Isma Hani Ismail3, 
Zulfairul Zakariah4 & Farah Wahida Mohd Latib5 ................................................................. 76 

MATHREDEO: MATHEMATICS REVISION VIDEO .................................................................... 80 

Norfazillah Matmali1*, Nasrah Naharu2, Nur Aliyah Jazuli3 & Norzanah Abd Rahman4 ........... 80 

REACT, RESPOND, AND REFLECT: ENHANCING REFLECTIVE WRITING USING THE 
PSYCHOGEOGRAPHICAL WALKING THROUGH METAVERSE PLATFORM ............................... 84 

Mohd Fadhli Shah Khaidzir1 & Mafarhanatul Akmal Ahmad Kamal2* .................................... 84 

REFLECTION TEST MODULE FOR SELF-REGULATED LEARNING ............................................ 88 

Haslin Idayu Binti Amaruddin 1,* & Siti Hawa Binti Rosli2...................................................... 88 

ARABIC DIGITAL LEARNING KIT FOR BEGINNERS: WATCH, PLAY, PRACTICE! ........................ 92 

Adhanawati Abdul Rapa1*, Nurhanani Abdul Rapa2 & Dr. Ijlal Saja@Mearaj3 ........................ 92 

INOVASI PENGAJARAN DAN PEMBELAJARAN MELALUI VIRTUAL REALITY (VR): SIMULASI 
PEMASANGAN SISTEM SOLAR PADA BANGUNAN ................................................................. 96 

Syazaliah bin Salim1*, Ridzman bin Husin @ Ibrahim2, Muhammad Firdaus bin Mohd Zublie3 & 
Fauzi bin Ghani4 ............................................................................................................... 96 

EZIRA (HUKUM TAJWID HURUF RA) ..................................................................................... 100 

Murihah Abdullah1,*, Haziem Ruslan2, Alya Saadah Anuar Sadad3, Ummu Syifa Mohd A’lim4, 
Sharifah Nur Hayati Syed Abdul Mubin5 ........................................................................... 100 

MALAY PROVERB VISUALIZATION: A STUDY ON THE POTENTIAL OF AI-GENERATED IMAGE IN 
ENHANCING SECONDARY SCHOOL STUDENT'S UNDERSTANDING AND APPRECIATION .... 104 

Amir Nor Azan Samar1*, Iqbal Jaapar2, Muhammad Firdaus Amairudin3, Intan Nadira 
Abdullah4 & Mohd Ali Azraie Bebit5 .................................................................................. 104 



CHAPTER 1                                                            PIONEERING EDUCATIONAL PERSPECTIVE: SERIES 2025 
e-ISBN: 978-967-0033-31-0 

73 
 

IOT-3D SYNERGY: COLLABORATIVE, INNOVATIVE AND 

CONTEXTUAL PROJECT-BASED ASSESSMENT FOR FUTURE 

STEM TEACHERS         
 

Muhamad Furkan Mat Salleh1*, Nurul Akmal Md Nasir2, Nurhayani Romeo3, Norezan 

Ibrahim4 & Mohamad Hisyam Ismail5   

 
1,4,5Science Education Department, Faculty of Education, Universiti Teknologi MARA 

2,3Mathematics Education Department, Faculty of Education, Universiti Teknologi MARA 

 

*Corresponding author: furkan@uitm.edu.my 

 

 

 

ABSTRACT  

The IoT-3D Synergy: Collaborative, Innovative, and Contextual Project-Based Assessment for 

Future STEM Teachers (IoT-3D CIC) is an innovative educational tool designed to enhance 

STEM learning among pre-service teachers. Integrating the Internet of Things (IoT) and 3D 

printing within a project-based framework, this assessment allows students to design and 

implement functional models equipped with IoT components, such as sensors and 

microcontrollers, while also creating 3D-printed structures. Over three semesters, the project 

has been successfully implemented, involving over 400 students in diverse projects like green 

cities, aquaculture, and agriculture. By adhering to the Integrated STEM Education framework 

and situated cognition theory, IoT-3D CIC promotes hands-on learning, fosters creativity, and 

develops essential 21st-century skills. The innovation not only enhances technical 

competencies but also encourages critical thinking and collaboration, preparing future 

educators for the challenges of modern STEM education. This initiative demonstrates 

significant potential for scalability and adaptation across various educational settings, 

supporting the global need for innovative and contextual STEM teaching methodologies. 

 

KEYWORDS: Internet of Things, 3D Printing, Integrated STEM, Pre-Service Teachers, 

Project-Based Assessment. 

 

PROBLEM AND OBJECTIVE  

The primary problem addressed by the IoT-3D CIC initiative is the gap between traditional 

teaching methods and the technological competencies required for modern STEM education. 

Many pre-service teachers lack exposure to practical, technology-based learning experiences, 

which limits their ability to effectively integrate these tools into their future classrooms (Mishra 

& Koehler, 2006). This gap has been increasingly evident as educational technologies continue 

to evolve rapidly, demanding a more hands-on and contextual learning approach (Almazroui, 

2023). The objective of this project is to bridge this gap by providing a contextual, hands-on 

learning experience that combines IoT and 3D printing, fostering the development of critical 

21st-century skills such as creativity, collaboration, and problem-solving. This is particularly 

important as these skills are crucial for preparing future teachers to handle the technological 

demands of contemporary educational settings and to foster a more engaging learning 

environment. 
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DESIGN DESCRIPTION  

The IoT-3D CIC project is designed as a collaborative, project-based assessment framework 

that integrates IoT and 3D printing technologies. Its purpose is to enhance the teaching and 

learning of STEM among pre-service teachers by engaging them in real-world projects that 

require the application of IoT components, like sensors and microcontrollers, and 3D-printed 

models. Students are tasked with designing and building mini-models on themes such as 

green cities, aquaculture, and agriculture, using tools like Tinkercad for 3D design and Blynk 

for IoT monitoring. This comprehensive approach enables students to gain practical 

experience in both IoT and 3D printing, preparing them for future educational environments 

that increasingly rely on digital tools and technologies. Moreover, this framework encourages 

an iterative learning process, where students apply theoretical knowledge to real-world 

scenarios, test their designs, and refine them based on feedback and testing outcomes, 

ultimately promoting a deeper understanding of STEM concepts. 

 

VISUALS  

 

NOVELTY AND UNIQUENESS  

The novelty of IoT-3D CIC lies in its unique combination of IoT and 3D printing within a 

project-based learning framework. Unlike traditional STEM education methods, this initiative 

provides a fully integrated approach that combines theoretical knowledge with practical 

application. It challenges students to think creatively and work collaboratively, promoting a 

deeper understanding of STEM concepts through hands-on, contextual learning experiences. 

The dual integration of these technologies offers a platform where students not only learn about 
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IoT and 3D printing but also apply these tools to solve real-world problems, thereby enhancing 

their technical skills and innovation capabilities. This method stands out from conventional 

approaches by fostering an engaging, experiential learning environment that better prepares 

pre-service teachers for the realities of a technology-driven classroom. 

 

BENEFITS TO MANKIND  

The IoT-3D CIC project provides numerous benefits, including enhancing STEM education by 

integrating modern technologies and fostering essential skills such as critical thinking, 

creativity, and collaboration. This initiative not only prepares pre-service teachers for the 

challenges of the 21st-century classroom but also equips them to inspire and educate the next 

generation of students in an increasingly digital world. Additionally, by promoting a project-

based learning approach, the IoT-3D CIC helps students develop problem-solving skills and 

adaptability, which are crucial for navigating complex, real-world scenarios. These benefits 

contribute to the broader goal of producing well-rounded educators who are capable of leading 

innovative and effective STEM education initiatives. 

 

COMMERCIAL POTENTIAL  

The IoT-3D CIC framework has significant market potential due to the growing demand for 

innovative educational tools that integrate technology and real-world application. Its scalable 

design allows for adaptation in various educational contexts, both locally and globally. By 

offering training and licensing opportunities, this framework can be commercially viable, 

providing educational institutions with a valuable resource for enhancing STEM programs. As 

more schools and universities recognize the need for technology-integrated curricula, the IoT-

3D CIC stands out for its comprehensive, hands-on approach, offering a competitive advantage 

in the education technology market. The potential for wide-scale adoption and customization 

further underscores its commercial appeal. 

 

CONCLUSION  

The IoT-3D CIC represents a transformative approach to STEM education, combining IoT and 

3D printing to create a comprehensive, hands-on learning experience for pre-service teachers. 

This initiative not only fills a critical gap in STEM education but also offers significant 

potential for future growth and adaptation. Moving forward, we aim to expand the project to 

include more diverse themes and explore its application in different educational settings, 

further enhancing its impact on future STEM educators. By continuing to innovate and adapt, 

the IoT-3D CIC will remain at the forefront of educational advancements, preparing educators 

and students alike for the evolving demands of the 21st century. 
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