
Massive Open Online Courses 
Learning Frontiers and Novel Innovations

Edited by Sam Goundar

Edited by Sam Goundar

Massive Open Online Courses - Learning Frontiers and Novel Innovations explores the 
potential of MOOCs in revolutionizing global education. This book looks into the 

advancements, challenges, and innovative practices that define the evolving world of 
online learning. Chapters in the book address critical themes such as learner engagement, 

personalized education, collaborative learning, and global accessibility and provide a 
comprehensive analysis of how MOOCs are reshaping education for the 21st century and 
beyond.  By focusing on pedagogies, adaptive technologies, and data-driven strategies, 

this book bridges the gap between theory and practice, offering actionable insights 
for a broad audience. Educators will discover innovative approaches to teaching and 

learning, technologists will gain inspiration for integrating emerging technologies into 
MOOC platforms, and policymakers will find guidance for creating equitable, accessible, 

and sustainable online education systems.  This book also highlights the ability of 
MOOCs to foster lifelong learning, bridging educational divides across socioeconomic 

and geographical boundaries. From enhancing critical thinking and collaboration 
to addressing global education challenges, Massive Open Online Courses - Learning 

Frontiers and Novel Innovations offers readers the tools to understand and implement 
transformative solutions in diverse educational contexts.  Designed for educators, 
technologists, researchers, and policymakers, this book is a valuable resource for 

advancing equitable and scalable education. If you want to refresh your teaching style, 
explore the latest technologies, or engage in policy discussions, this book offers practical 

tips and a forward-looking perspective on the future of learning in the digital age.

Published in London, UK 

©  2025 IntechOpen 
©  koyu / iStock

ISBN 978-0-85014-796-4

M
assive O

pen O
nline C

ourses - Learning Frontiers and N
ovel Innovations





Massive Open Online 
Courses - Learning 
Frontiers and Novel 

Innovations
Edited by Sam Goundar

Published in London, United Kingdom



Massive Open Online Courses - Learning Frontiers and Novel Innovations
http://dx.doi.org/10.5772/intechopen.1003428
Edited by Sam Goundar

Contributors
Abdelaziz Ouajdouni, Anke Schüll, Eli Alejandra Garcimarrero Espino, George Katete, Heidy Yelní Díaz 
Oviedo, José Enrique Díaz Camacho, José Luis Rosales Barrero, María Elena Palma Moreno, Patricia 
Núñez Mercado, Sabila Naseer, Sam Goundar, Silvia Rodriguez-Donaire, Soyoung Park, Veronika 
Yarnykh, Zanub Ansari

© The Editor(s) and the Author(s) 2025

The rights of the editor(s) and the author(s) have been asserted in accordance with the Copyright, 
Designs and Patents Act 1988. All rights to the book as a whole are reserved by INTECHOPEN LIMITED. 
The book as a whole (compilation) cannot be reproduced, distributed or used for commercial or 
non-commercial purposes without INTECHOPEN LIMITED’s written permission. Enquiries concerning 
the use of the book should be directed to INTECHOPEN LIMITED rights and permissions department 
(permissions@intechopen.com).

Violations are liable to prosecution under the governing Copyright Law.

Individual chapters of this publication are distributed under the terms of the Creative Commons 
Attribution 4.0 License which permits commercial use, distribution and reproduction of the 
individual chapters, provided the original author(s) and source publication are appropriately 
acknowledged. If so indicated, certain images may not be included under the Creative Commons 
license. In such cases users will need to obtain permission from the license holder to reproduce 
the material. More details and guidelines concerning content reuse and adaptation can be found at 
http://www.intechopen.com/ copyright-policy.html.

Notice

Statements and opinions expressed in the chapters are these of the individual contributors and not 
necessarily those of the editors or publisher. No responsibility is accepted for the accuracy of 
information contained in the published chapters. The publisher assumes no responsibility for any 
damage or injury to persons or property arising out of the use of any materials, instructions, methods 
or ideas contained in the book.

First published in London, United Kingdom, 2025 by IntechOpen
IntechOpen is the global imprint of INTECHOPEN LIMITED, registered in England and Wales, 
registration number: 11086078, 167-169 Great Portland Street, London, W1W 5PF, United Kingdom

For EU product safety concerns: IN TECH d.o.o., Prolaz Marije Krucifikse Kozulić 3, 51000 Rijeka, 
Croatia, info@intechopen.com or visit our website at intechopen.com.

British Library Cataloguing-in-Publication Data
A catalogue record for this book is available from the British Library

Massive Open Online Courses - Learning Frontiers and Novel Innovations
Edited by Sam Goundar
p. cm.
Print ISBN 978-0-85014-796-4
Online ISBN 978-0-85014-795-7
eBook (PDF) ISBN 978-0-85014-797-1

If disposing of this product, please recycle the paper responsibly.



Selection of our books indexed in the Book Citation Index 
in Web of Science™ Core Collection (BKCI)

Interested in publishing with us? 
Contact book.department@intechopen.com

Numbers displayed above are based on latest data collected. 
For more information visit www.intechopen.com

156
Countries delivered to

12.2%
Contributors from top 500 universities

Our authors are among the

Top 1%
most cited scientists

We are IntechOpen,
the world’s leading publisher of 

Open Access books
Built by scientists, for scientists

BOOK
CITATION

INDEX

 

CL
AR

IVATE ANALYTICS

IN D E X E D

7,400+ 
Open access books available

195,000+
International  authors and editors

210M+ 
Downloads





Meet the editor

Professor Dr. Sam Goundar is an international academic and 
researcher with over 35 years of teaching experience across 13 
universities in 11 different countries. He specializes in emerg-
ing technologies such as Artificial Intelligence, Blockchain, 
Educational Technologies, Data Science and Cyber Security. As 
Editor-in-Chief of multiple international journals, including 
the International Journal of Blockchains and Cryptocurrencies and 

the International Journal of Fog Computing, he has made significant contributions to 
academic publishing. Dr. Goundar has authored and edited 20 books and published 
over 140 research articles in reputable journals and book chapters. His research 
excellence is reflected in his global collaborations and innovative contributions to 
advancing technology-driven education. He is renowned for his work in equitable 
and transformative education.





Preface XI

Chapter 1 1
Introductory Chapter: Massive Open Online Courses – Learning Frontiers 
and Novel Innovations
by Sam Goundar

Chapter 2 7
MOOC for Lifelong Learning: Training Critical, Reflective and Self-Regulating 
Students at University Level
by José Enrique Díaz Camacho, Eli Alejandra Garcimarrero Espino,  
Patricia Núñez Mercado and Heidy Yelní Díaz Oviedo

Chapter 3 19
Design Elements for Gamified E-Learning: On Fueling Intrinsic Motivation by 
Digital Storytelling and Challenges
by Anke Schüll

Chapter 4 43
Digital Teaching and Learning: Trust and Intuition in Universities in Kenya
by George Katete

Chapter 5 55
Transition in the Concept of Scaffolding
by Soyoung Park

Chapter 6 71
E-Learning in Morocco: Definitions and Leading Approaches for Assessing 
the Success of Information Systems
by Abdelaziz Ouajdouni

Chapter 7 99
Influence of Prompts Structure on the Perception and Enhancement 
of Learning through LLMs in Online Educational Contexts
by Silvia Rodriguez-Donaire

Contents



II

Chapter 8 119
Intention of Hybrid Learning for Students Deprived of Liberty (Inmates  
of the San Roque de Sucre Penitentiary)
by José Luis Rosales Barrero and María Elena Palma Moreno

Chapter 9 137
Perspective Chapter: New Approaches for Learning Design – Course  
Architecture and Media Educational Technologies
by Veronika Yarnykh

Chapter 10 155
Perspective Chapter: Collaborative Learning Benefits and Its Role in Critical  
Thinking
by Zanub Ansari and Sabila Naseer

XII



Preface

The evolution of Massive Open Online Courses (MOOCs) represents one of the most 
transformative movements in the history of education. Emerging in the early 21st cen-
tury, MOOCs began as experimental platforms to provide free access to high-quality 
educational content. Over time, they evolved into robust systems capable of delivering 
structured, scalable, and personalized learning experiences to millions of learners 
worldwide. Fueled by technological advancements and the increasing demand for acces-
sible education, MOOCs have become a cornerstone of the digital learning revolution.

The significance of MOOCs lies in their ability to democratize education. By breaking 
down barriers of cost, geography, and institutional access, they have made learning 
opportunities available to individuals who might otherwise be excluded from tradi-
tional educational systems. Whether a student in a rural community is gaining knowl-
edge in data science or a professional in a developing country is upskilling to compete 
in the global workforce, MOOCs exemplify the power of technology to bridge divides 
and create equitable opportunities for learning.

The inspiration for this book, Massive Open Online Courses – Learning Frontiers and 
Novel Innovations, comes from my own journey as an educator and researcher. Over the 
years, I have witnessed firsthand how MOOCs have empowered learners from diverse 
backgrounds, providing them with tools to not only acquire knowledge but also trans-
form their lives. The rapid proliferation of MOOCs and their adoption by institutions, 
corporations, and governments underscore their immense potential. However, with 
this growth comes the need to explore their evolving dimensions, including innovative 
pedagogies, technological integration, and their impact on societal progress.

Through this book, I aim to provide a platform for thought leaders, educators, and 
technologists to share their insights on the latest advancements in MOOCs. It is a 
culmination of my desire to address pressing questions about the future of online 
education and to explore the untapped possibilities that MOOCs offer. I hope this 
book not only serves as a resource for understanding MOOCs but also inspires a new 
wave of innovation and collaboration in the field of education.

The primary objective of Massive Open Online Courses – Learning Frontiers and Novel 
Innovations is to explore the cutting-edge frontiers of MOOCs, investigating their 
transformative potential in reshaping education for the 21st century and beyond. 
MOOCs have evolved from their initial role as platforms for broad access to learning 
into dynamic ecosystems that enable scalable, personalized, and innovative educational 
experiences. This book seeks to unravel the depth of this transformation, providing 
insights into the strategies, technologies, and pedagogical innovations propelling 
MOOCs to the forefront of global education.

In an era where education must adapt to an increasingly digital, interconnected world, 
MOOCs stand out as a critical solution to address the challenges of equity, accessibility, 



IV

and lifelong learning. This book uncovers how these tools redefine the learner’s journey 
by examining the intersection of emerging technologies such as Artificial Intelligence, 
Blockchain, and Learning Analytics with MOOC platforms. It also highlights the 
innovative methodologies that foster collaboration, critical thinking, and learner 
engagement, providing pathways for deeper, more meaningful learning experiences.

This book is designed to serve as a comprehensive resource for a wide audience:

• Educators: This book equips educators with practical strategies and innovative 
approaches to design and deliver engaging MOOCs. By incorporating cutting-edge 
methodologies, it offers tools to enhance teaching effectiveness and learner 
outcomes in both online and blended learning environments.

• Students: As the primary beneficiaries of MOOCs, students can use this book 
to better understand the structure and opportunities these platforms offer. The 
chapters address the evolving landscape of MOOCs, highlighting ways learners 
can optimize their educational experiences and achieve their goals.

• Technologists: For those at the forefront of educational technology development, 
this book provides insights into integrating emerging technologies such as AI, 
learning analytics, and digital storytelling into MOOC platforms. It bridges the 
gap between theoretical innovation and practical application, offering inspiration 
for new technological solutions.

• Researchers: The book is a rich resource for scholars investigating the impact of 
MOOCs on education. Its chapters explore diverse themes, from collaborative 
learning and motivation to the application of analytics and emerging pedagogical 
approaches, fostering new research directions.

• Policymakers: Focusing on global educational challenges, the book offers valu-
able guidance for shaping policies that prioritize equity, access, and innovation. 
Policymakers will find actionable insights to support the creation of inclusive 
and effective online learning ecosystems.

This book fills a critical gap in the literature by addressing not only the “how” of 
MOOCs but also the “why” behind their continued evolution. It provides actionable 
knowledge and thought leadership on the future of MOOCs, equipping stakeholders 
with the tools and frameworks needed to harness their full potential.

By bringing together contributions from leading researchers, educators, and technolo-
gists, Massive Open Online Courses – Learning Frontiers and Novel Innovations aspires to 
spark new conversations, inspire forward-thinking approaches, and stimulate inter-
disciplinary collaborations. It is not just a collection of chapters but a collective vision 
for a future where learning is inclusive, transformative, and attuned to the diverse 
needs of a rapidly changing world. This book is a call to action for all stakeholders in 
education to embrace MOOCs as a cornerstone of the digital learning revolution.

The book Massive Open Online Courses – Learning Frontiers and Novel Innovations is 
organized into a cohesive sequence of chapters, each addressing a critical dimension 
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of MOOCs and their transformative impact on education. This structure is designed 
to guide the reader through the evolution, current innovations, and future potential of 
MOOCs, while highlighting the diverse perspectives and interdisciplinary approaches 
that define their relevance in today’s educational landscape.

The book opens with an Introductory Chapter which introduces us to the evolution, 
transformational role, Challenges and opportunities of Massive Open Online Courses.

Chapter 2 investigates the implementation and evaluation of an online course at 
a Mexican university, where technology and best teaching practices were used to 
develop critical, reflective, and self-regulated undergraduate students. Surveys and 
data analysis were conducted, and it is concluded that student outcomes can be 
positively influenced by effective teaching techniques.

Chapter 3 “Design Elements for Gamified E-Learning: On Fueling Intrinsic Motivation 
by Digital Storytelling and Challenges”, investigates how instructional design elements, 
such as storytelling and constructive feedback, can fuel intrinsic motivation and 
improve learning outcomes in self-paced MOOCs.

Chapter 4, “Digital Teaching and Learning: Trust and Intuition in Universities in 
Kenya”, provides a unique perspective by examining how trust and intuition influence 
the adoption and success of digital education initiatives, particularly in the context 
of Kenyan universities. This chapter underscores the cultural and contextual factors 
that shape the effectiveness of MOOCs in diverse regions.

Chapter 5, “Transition in the Concept of Scaffolding”, focuses on the role of data 
and analytics in improving MOOC effectiveness. By leveraging learning analytics, 
educators and technologists can better understand learner behaviour and optimize 
courses for greater impact.

Chapter 6 examines the increasing importance of e-learning in Moroccan educa-
tional contexts and worldwide. Morocco’s e-learning environment is analyzed, with 
terminology and primary methods for assessing the efficacy of information systems 
being emphasized. The mechanisms for enhancing the effectiveness of e-learning 
are discussed through the use of models such as the Technology Acceptance Model 
(TAM), user satisfaction, e-learning quality, and DeLone and McLean’s Information 
Systems Success Model. Factors influencing the success of e-learning systems are 
explored, and valuable insights are provided to help educators and policymakers 
improve e-learning strategies in Morocco.

Chapter 7 “Influence of Prompts Structure on the Perception and Enhancement of 
Learning through LLMs in Online Educational Contexts”, delves into the role of Large 
Language Models (LLMs) in shaping online learning experiences. It examines how 
prompt design influences learning and explores the integration of LLMs into MOOCs 
for enhanced engagement and understanding.

Chapter 8 “Intention of Hybrid Learning for Students Deprived of Liberty (Inmates 
of the San Roque de Sucre Penitentiary)”, highlights a unique application of MOOCs, 
examining how hybrid learning models can be adapted for incarcerated learners. This 
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chapter demonstrates the far-reaching potential of MOOCs to provide education in 
unconventional and restricted settings.

Chapter 9, “Perspective Chapter: New Approaches for Learning Design – Course 
Architecture and Media Educational Technologies”, highlights innovative methodolo-
gies in course design. It explains how MOOCs employ cutting-edge media technologies 
and course architectures to create immersive and effective learning experiences.

Chapter 10, “Perspective Chapter: Collaborative Learning Benefits and Its Role in 
Critical Thinking”, explores the transformative potential of collaborative learning 
in MOOCs. It discusses strategies to foster critical thinking skills, emphasizing how 
interaction and teamwork can enhance learner outcomes.

Each chapter is a vital piece of the puzzle, collectively building a comprehensive nar-
rative around the innovations, challenges, and opportunities that define the MOOC 
ecosystem. Together, these contributions provide readers with a multifaceted under-
standing of how MOOCs shape the future of education, offering practical insights 
and a roadmap for continued evolution.

As you explore the insights shared in Massive Open Online Courses – Learning Frontiers 
and Novel Innovations, I encourage you to envision how these advancements can shape 
the future of education in your own context. This book highlights the transformative 
potential of MOOCs and the opportunities they present to overcome challenges in 
accessibility, engagement, and scalability.

The lessons and innovations captured here are meant to inspire educators, technolo-
gists, researchers, and policymakers to take bold steps in applying these strategies to 
real-world contexts. At the same time, the evolving nature of MOOCs underscores the 
need for continued exploration and research. By building on the knowledge shared in 
these chapters, we can push the boundaries of what MOOCs can achieve and ensure 
they remain at the forefront of global education.

Sam Goundar
RMIT University,

Hanoi, Vietnam
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Chapter 1

Introductory Chapter: Massive 
Open Online Courses – Learning 
Frontiers and Novel Innovations
Sam Goundar

1.  Introduction

Over the past decade, education has undergone an extraordinary transformation, 
driven by rapid technological advancements and a growing demand for accessible 
and flexible learning opportunities. At the heart of this shift are Massive Open Online 
Courses (MOOCs), which have disrupted traditional education systems and redefined 
how knowledge is disseminated. MOOCs have empowered millions of learners by 
offering access to world-class courses from leading institutions, breaking barriers 
of cost, geography, and infrastructure that have historically limited educational 
 opportunities [1].

The rise of MOOCs reflects a broader global trend toward digital transformation 
and remote learning. During the COVID-19 pandemic, when schools and universities 
worldwide faced closures and disruptions, MOOCs became a lifeline for learners and 
educators alike. Platforms like Coursera and edX reported record enrollments, as indi-
viduals turned to these tools to continue their education and acquire new skills amidst 
the crisis. This unprecedented reliance on MOOCs underscored their scalability and 
adaptability in meeting diverse learning needs during challenging times [2].

MOOCs are more than just a response to immediate crises—they represent a para-
digm shift in education. By leveraging technology, MOOCs have made it possible to 
reach learners in the most remote corners of the globe. They have become an integral 
part of a world that values continuous learning, offering opportunities not just for 
academic achievement but also for personal growth and career advancement. The 
transformative potential of MOOCs lies in their ability to adapt to the evolving needs 
of society, making education more inclusive, accessible, and future-ready.

2.  Exploring the evolution of MOOCs

The origins of Massive Open Online Courses (MOOCs) can be traced back to the 
early 2010s when platforms like Coursera, edX, and Udacity began offering free, 
high-quality online courses from top universities. The initial vision behind MOOCs 
was simple yet ambitious: to democratize education by making it accessible to anyone, 
anywhere. Over time, these platforms evolved beyond offering basic video lectures 
to include interactive learning elements such as quizzes, peer reviews, and discussion 
forums. This shift reflected the growing demand for engagement and interactivity in 
online learning environments [3].

XVI



1

Chapter 1

Introductory Chapter: Massive 
Open Online Courses – Learning 
Frontiers and Novel Innovations
Sam Goundar

1.  Introduction

Over the past decade, education has undergone an extraordinary transformation, 
driven by rapid technological advancements and a growing demand for accessible 
and flexible learning opportunities. At the heart of this shift are Massive Open Online 
Courses (MOOCs), which have disrupted traditional education systems and redefined 
how knowledge is disseminated. MOOCs have empowered millions of learners by 
offering access to world-class courses from leading institutions, breaking barriers 
of cost, geography, and infrastructure that have historically limited educational 
 opportunities [1].

The rise of MOOCs reflects a broader global trend toward digital transformation 
and remote learning. During the COVID-19 pandemic, when schools and universities 
worldwide faced closures and disruptions, MOOCs became a lifeline for learners and 
educators alike. Platforms like Coursera and edX reported record enrollments, as indi-
viduals turned to these tools to continue their education and acquire new skills amidst 
the crisis. This unprecedented reliance on MOOCs underscored their scalability and 
adaptability in meeting diverse learning needs during challenging times [2].

MOOCs are more than just a response to immediate crises—they represent a para-
digm shift in education. By leveraging technology, MOOCs have made it possible to 
reach learners in the most remote corners of the globe. They have become an integral 
part of a world that values continuous learning, offering opportunities not just for 
academic achievement but also for personal growth and career advancement. The 
transformative potential of MOOCs lies in their ability to adapt to the evolving needs 
of society, making education more inclusive, accessible, and future-ready.

2.  Exploring the evolution of MOOCs

The origins of Massive Open Online Courses (MOOCs) can be traced back to the 
early 2010s when platforms like Coursera, edX, and Udacity began offering free, 
high-quality online courses from top universities. The initial vision behind MOOCs 
was simple yet ambitious: to democratize education by making it accessible to anyone, 
anywhere. Over time, these platforms evolved beyond offering basic video lectures 
to include interactive learning elements such as quizzes, peer reviews, and discussion 
forums. This shift reflected the growing demand for engagement and interactivity in 
online learning environments [3].



Massive Open Online Courses – Learning Frontiers and Novel Innovations

2

A critical milestone in the evolution of MOOCs was the incorporation of profes-
sional certifications and degree pathways. This development transformed MOOCs 
from supplemental educational tools into integral components of career and aca-
demic growth. Platforms began partnering with universities and corporations to 
offer micro-credentials and industry-recognized certifications, enabling learners to 
enhance their professional skills or pursue new career opportunities. By integrating 
these features, MOOCs became a bridge between academia and industry, addressing 
the skills gap in an increasingly competitive job market [4].

The evolution of MOOCs mirrors the broader transformation of education itself. 
From their inception as experimental platforms for sharing knowledge, MOOCs have 
grown into dynamic ecosystems that cater to diverse learner needs. They now leverage 
advanced technologies, such as artificial intelligence and machine learning, to provide 
personalized learning experiences. These innovations, combined with the scalability 
of MOOCs, position them as a cornerstone of global education, capable of adapting to 
the rapidly changing demands of modern society.

3.  The transformational role of MOOCs

Massive Open Online Courses (MOOCs) have emerged as powerful tools for 
democratizing education on a global scale. By breaking down traditional barriers such 
as cost, geographic location, and access to infrastructure, MOOCs have opened the 
doors of learning to millions of individuals. For instance, rural learners with limited 
access to universities or professionals seeking flexible upskilling options can now 
access courses from some of the world’s top institutions. This transformation has 
redefined education as a public good, shifting its accessibility from being exclusive to 
inclusive [5].

One of the most transformative aspects of MOOCs is their ability to foster collabo-
ration between educational institutions and industries. By aligning course content 
with real-world skills and market demands, MOOCs have bridged the gap between 
academia and employment. This collaboration has resulted in tailored micro-cre-
dentials and modular degrees that address workforce shortages in technology, health 
care, and other critical sectors. For example, recent collaborations between Google 
and Coursera have created IT certification programs that have successfully placed 
thousands of learners into technology roles, further showcasing the role of MOOCs in 
workforce development [6].

MOOCs have also played a significant role in promoting global educational equity. 
Through multilingual courses and culturally adaptive content, these platforms ensure 
that learners from diverse backgrounds feel included and supported. Additionally, 
MOOCs are increasingly incorporating features like offline downloads and mobile-
friendly interfaces to accommodate learners in areas with poor Internet connectivity. 
These efforts highlight how MOOCs are not only transforming the education land-
scape but also contributing to the broader goals of equity and inclusivity in a rapidly 
globalizing world.

4.  Challenges and opportunities

While the impact of Massive Open Online Courses (MOOCs) has been revolution-
ary, their journey has not been without challenges. One of the most prominent issues 
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is the low course completion rate. Research indicates that fewer than 10% of learners 
who enroll in MOOCs complete their courses, primarily due to a lack of motivation, 
inadequate interaction with instructors, and insufficient peer engagement. This 
challenge is particularly significant when compared to traditional education, where 
structured environments and accountability mechanisms support learner persistence 
[7]. Addressing these issues requires innovative approaches to engagement and 
 support systems within the MOOC framework.

Another critical challenge lies in the digital divide. Although MOOCs have 
democratized education, their reach is still limited in areas with poor Internet con-
nectivity or inadequate digital infrastructure. Learners in low-income or rural regions 
often face barriers to accessing online content, further widening existing inequities. 
Additionally, the lack of localized and culturally relevant content can make it difficult 
for some learners to relate to the material. This underscores the importance of design-
ing MOOCs with inclusivity and accessibility in mind, ensuring they cater to the 
diverse needs of a global audience [8].

Despite these challenges, the opportunities for innovation in MOOCs are 
immense. Advances in artificial intelligence (AI) and machine learning are enabling 
personalized learning experiences tailored to individual needs and progress. 
AI-powered chatbots, for example, provide real-time feedback and support, while 
adaptive learning systems adjust content delivery based on the learner’s pace and 
proficiency. Furthermore, the integration of immersive technologies like augmented 
reality (AR) and virtual reality (VR) is transforming the way MOOCs deliver expe-
riential learning, particularly in technical and scientific disciplines. These advance-
ments not only enhance engagement but also help overcome some of the limitations 
inherent in traditional online education.

5.  Lifelong learning and non-traditional learners

In an era of rapid technological change and shifting workplace demands, lifelong 
learning has become a necessity rather than a choice. MOOCs have emerged as a key 
enabler of this paradigm, providing flexible, cost-effective, and high-quality educa-
tion to learners of all ages. Unlike traditional educational systems that cater primarily 
to younger students, MOOCs empower individuals to learn at their own pace, on 
their own schedule, and in alignment with their personal or professional goals. This 
accessibility makes MOOCs particularly valuable for professionals seeking to reskill or 
upskill, as well as for those exploring entirely new career paths.

Non-traditional learners, such as working parents, caregivers, veterans, and 
individuals with disabilities, often face unique barriers to education. These learners 
benefit significantly from the self-paced nature of MOOCs, which allow them to 
balance their educational pursuits with personal and professional responsibilities. 
Furthermore, MOOCs are increasingly incorporating features like closed captioning, 
multilingual content, and mobile accessibility to ensure inclusivity. Such advance-
ments cater to diverse learner needs and promote equitable access to education, even 
in underserved communities [9].

MOOCs have also revolutionized how education is perceived, shifting the focus 
from formal degree programs to skills-based learning. This is particularly relevant 
for older learners or those re-entering the workforce, who may not require a degree 
but need targeted knowledge or certifications. By offering courses in emerging areas 
such as artificial intelligence, digital marketing, and blockchain, MOOCs not only 
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meet individual learning needs but also align with broader workforce demands. These 
programs demonstrate how MOOCs can contribute to a culture of lifelong learning, 
equipping learners to thrive in a rapidly changing world.

6.  A vision for the future

The future of Massive Open Online Courses (MOOCs) is closely tied to the 
integration of emerging technologies that promise to enhance the learning experi-
ence. One of the most exciting frontiers is the metaverse, which could transform 
online education by creating immersive and interactive learning environments. 
Imagine virtual classrooms where learners from across the globe can collaborate in 
real time or simulated labs where they can conduct experiments safely and efficiently. 
Additionally, the adoption of gamification in MOOCs offers a unique way to engage 
learners by incorporating rewards, challenges, and interactive elements. These 
innovations have the potential to make learning more dynamic, personalized, and 
enjoyable, ultimately addressing some of the current limitations of MOOCs [10].

Moreover, the role of artificial intelligence (AI) in MOOCs will continue to 
expand, providing learners with adaptive pathways and real-time feedback. By 
analyzing learner behavior and progress, AI-driven systems can recommend tailored 
content and identify areas requiring additional support. This level of personaliza-
tion ensures that MOOCs cater to individual learning needs, making education more 
accessible and effective for diverse audiences. As these technologies mature, MOOCs 
will not only improve learner outcomes but also redefine the boundaries of traditional 
education, creating a system that is flexible, inclusive, and future-ready.

Beyond technological advancements, the future of MOOCs lies in fostering 
meaningful collaborations among educators, policymakers, and technology develop-
ers. These partnerships will be essential for scaling innovations, addressing global 
challenges, and ensuring that MOOCs remain inclusive and equitable. For instance, 
public–private partnerships can fund infrastructure improvements in underserved 
regions, while educational institutions can work with industry leaders to create 
job-relevant content. By focusing on inclusivity and collaboration, MOOCs can evolve 
into a truly transformative force in global education, shaping a future where lifelong 
learning is accessible to all.

© 2025 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of 
the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided 
the original work is properly cited. 
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Chapter 2
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Eli Alejandra Garcimarrero Espino,  
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Abstract

This project presents a report on the implementation of a course enriched with 
information and communication technologies aimed at the training of more critical, 
reflective and self-regulated undergraduate students in a Mexican university. With 
this objective in mind, this study used the best online teaching practices, as defined 
in a previous study, applying them in an enriched, supported and technology-based 
learning environment through online university courses. The instrument developed 
in the previous project was used to evaluate the teacher’s performance as a measure 
of educational gain using a statistical correlational methodology. This survey was 
administered to students from a Mexican university to obtain an account of the best 
teaching practices and correlate them with student performance. Once the data was 
collected, the results were analysed and graphed, and the corresponding reports were 
prepared. It can be concluded that by using appropriate teaching techniques and 
methods, it is possible to prepare critical, reflective and self-regulating students.

Keywords: lifelong learning, online education, critical students, reflective students, 
self-regulating students, educational effectiveness

1.  Introduction

A Chinese proverb says “Tell me and I will forget, show me and I may remember, 
involve me and I will understand” [1] referring to the fact that learning occurs in dif-
ferent sensory modalities and that when only the auditory modality intervenes, one is 
more prone to forget; however, when demonstrated, one will remember for a longer 
period of time; and when practiced, learning will be permanent. Indeed, when more 
sensory, attitude-driven and value modalities are involved, what is learned will last 
longer. But when more pedagogical strategies come into play, such as those classified 
as best practices in online education, not only will learners be able to retain learning 
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for longer, but they will also maintain it in the form of schemes or prototypes that 
they can use in the future to continue learning, thus achieving lifelong learning.

In fact, since 1997, Albert Bandura [2] referred to learning as what teachers do to 
equip students with intellectual tools, self-belief and self-regulation capabilities as 
well as capacity, will and mental skills transformed into academic skills and strategies, 
in other words, a series of skills to self-manage your learning process that involve the 
handling of different cognitive tools. Similarly, Schunk and Zimmerman [3] already 
proposed that learning is a process through which students maintain emotional 
behaviour and affections oriented towards achieving goals. This implies self-regula-
tion of behaviour, motivation, affection and cognition.

Likewise, Schunk [4] argues that learning is a lasting change in behaviour and the 
ability to behave in a certain way; that is, it is the result of practice and other forms of 
experience in which self-knowledge, the subject or task, the learning strategies, the 
contexts in which learning will be applied and the personal project, self-discipline 
and will are all involved. In short, learning consists not only in the acquisition and 
more or less permanent strengthening of a response, and if there is learning, it is not 
only the classical and instrumental conditioning of a response; in any case, it is always 
the conditioning of the organism as a whole [5], and it involves attitudes, values, 
motivations, perceptions, emotions, affections and, of course, the capacity for critical 
analysis and self-regulation. Therefore, learning and hence education should be seen 
as a process to train people with the ability to perform critical analysis and display 
self-regulated behaviour and not merely as an act of transmitting information from 
teacher to student.

This study addresses the issue of multiple learning modes by attempting to teach 
students not only to review and repeat the learning content but also to conduct a 
critical analysis of this content as well as reflecting on its implications. This way they 
can solve personal problems and strengthen their individual capacities to continue 
learning for life. In other words, the aim is to promote critical, reflective and self-
regulated learning.

2.  Background

Critical learning involves students questioning the concepts or information they 
are being taught. The questioning can be not only about the concepts or the informa-
tion they are being provided but also about the source from which that information 
comes, that is, the person who teaches them. The most common form of questioning 
is when you ask how confident you are. The most common form of questioning con-
sists in querying the reliability of the information provided and the trustworthiness 
of the person who provides this information.

Some authors have identified critical learning as a type of learning transfer. 
Learning transfer has been considered to be the ability to apply, in practice, theo-
retical learning acquired in situations or tasks that are not familiar [6]. However, it 
has also been referred to as those changes in behaviour that occur over time. Others 
understand it as the application of the theory in practice [7].

Additionally, Haskell [8] affirms that learning transfer requires the learning of 
new behaviours. He also asserts that, if something new is not learned, learning should 
be considered simply as an application. In the same way, Roumell [9] emphasises the 
differences between learning transfer and transformational learning maintaining that 
“learning transfer involves practicing the application of knowledge, perspectives and 
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skills across contexts, while transformation would involve a complete integration of 
knowledge and perceptions into a new world of perspectives” (p. 2). Critical learn-
ing has been studied by Nkansah [10] when teaching students to develop a critical 
awareness of the socio-economic development policies of the Government of Ghana, 
for instance.

Reflective learning occurs when the learner relates what has been learned to other 
domains of content other than the object of that learning, especially when they relate 
it to previous learning that already exists in their behavioural repertoire. Thus, reflec-
tive learning is related to metacognition, that is, the fact of being aware of learning 
itself. As Flavell [11] points out, “meta-cognition can be regarded as knowledge about 
the cognitive activities and their regulation during the learning process” (p. 233).

Students engage in cognitive mental activities when they think about what they 
have learned, how they have learned it or how they can relate what they learned to 
their personal past experiences. From here on, students who develop these skills 
should show more appropriate strategies to know what to do to learn. Accordingly, 
understanding and controlling these cognitive processes is considered an essential 
skill, and as such teachers should encourage students at all levels of education to 
develop it [12].

Self-regulated learning has been used in a wide variety of situations and condi-
tions under study, as well as in a large diversity of populations. In one study, self-reg-
ulated learning was used to promote the learning of basic ideas of Muslim religion in a 
population of African children [13]. It is also related to self-discipline for the exercise 
of different behaviours as in a study conducted by Li et al. [14] to strengthen physical 
skills during sports practice with undergraduate students. Furthermore, its role as 
an independent variable has been studied to determine its effect on understanding, 
motivation and self-regulation skills in elementary-level children [15].

In the same way, it has been used to teach the minimum professional skills for the 
litigant lawyer who is incorporated into his professional practice through the solution 
of scheduled online activities through the social network LinkedIn [16]. Türkben 
[17] used it to evaluate the effects of self-regulation-based reading on understanding, 
reading motivation and self-control skills in fifth-year elementary school children. 
Jansen et al. [18] conducted a study with undergraduate students from a German 
university and compared two methods to measure the effect of a Massive Open Online 
Course (MOOC) course on students’ self-regulation skills.

Bort-Mir [19] developed a learning guide journal with different purposes, (1) 
defining the general and specific goals of the content to be taught, (2) developing the 
metacognitive skills of students through content questions and (3) promoting the 
development of important competencies such as self-critical and autonomous learn-
ing, self-evaluation and ability to improve. This learning guide journal also allows 
teachers to conduct self-assessments, thus facilitating the supervision and improve-
ment of both the course content and the didactic methodology.

For the purposes of this study, critical learning is understood as the ability of 
students to question the reliability of the information they are receiving in their 
education, including the analysis of the credibility they can give to the person or 
persons in charge of their education. Reflective learning is understood as the ability 
of students to analyse the education in which they participate and where they play the 
leading role as people undergoing training. Among the aspects that they can reflect 
on is their own cognitive activity, that is, realising how they are learning as well as 
how much they are learning. This is what is called metacognition: making your own 
learning process explicit.



Massive Open Online Courses – Learning Frontiers and Novel Innovations

10

As for self-regulated learning, we understand it as the learning that takes place 
from the planning that students make of the conditions, strategies that they will 
employ, the implementation of the actions that they consider important and their 
own awareness of how successful it has resulted.

The problem that this study addresses deals with the effectiveness of MOOCs in 
training critical, reflective and self-regulating students who are able to reflect on 
the quality of education they receive at university, and who also feel in a position to 
continue learning for life. This is opposed to the fact that they are not just students 
able to repeat the knowledge they are taught.

The Massive Open Online Courses (MOOCs) system has been identified as one 
of the best online educational practices by Díaz Camacho and Núñez [20]. According 
to the authors, “this modality offers a flexible model that makes it possible for uni-
versities to reach the previously unattended population, thus enabling a personalized 
learning experience” (p. 9).

MOOCs have revolutionised access to higher and continuing education, provid-
ing an accessible and flexible alternative to traditional education, thereby helping 
lifelong learning. This has enabled programmes such as EdX and Coursera to integrate 
the efforts of institutions such as the University of Berkeley, the Massachusetts 
Institute of Technology (MIT) and Harvard University to broaden the educational 
impact [21, 22].

Coursera is a system offering online university courses that can be taken for free 
by anyone in the world. It also offers academic programs such as diploma courses, 
certifications and technical degrees designed and built by prestigious institutions. 
It was founded in 2012 by Andrew Ng and Daphne Koller, professors of computer 
science at Stanford University.

Coursera offers courses on a wide variety of topics, such as mathematics, humani-
ties and sciences, as well as technology, presenting educational materials in different 
formats including images, audio and video. Provided that anyone with an Internet 
connection can access them, Coursera contributes to achieving equity for the citizens 
of the world in terms of access to education and lifelong learning [23]. It has exponen-
tially grown in the last few years by incorporating a large number of universities and 
courses. To date, there are more than 200 universities involved, of which at least four 
Mexican universities stand out.

The MOOC model is used in the present study to improve the outcome of educa-
tion, not only to convey knowledge but to train critical, reflective and self-regulating 
students capable of achieving lifelong learning.

3.  Method

Online learning has increased exponentially in recent years [24], which was 
greatly promoted by the global pandemic of COVID-19 in the years following 2020. 
This has meant that students from those years on are now faced with a series of deci-
sions that were not normally made by them taking classes in educational institutions. 
Certainly, in the loneliness of their desktop computer, students had to decide details 
of their academic life that they did not have to do before. Now they have to plan their 
academic life: what subjects to take, at what hours, with what other topics the subject 
they are interested in relates, how many topics they can take in the time that they 
dedicate to study, etc. This forced the students to assume their responsibilities as 
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independent students, problem solvers, critical thinkers, entrepreneurs and capable 
to improve their communication skills. In embracing this change, students who come 
from a traditional system must adapt and improve their learning style in line with the 
conditions of the more active forms of learning.

In a previous study [25], a system of online courses to train better-prepared pupils 
to be more critical, reflective and self-regulating was described, which allowed for 
a report on the best practices of online education presented at a European research 
forum [20]. Such a system was supported by a computing system called SIABEV, 
which allows to create diverse learning experiences based on problems, cases or 
projects developed to guide the learning process [26].

The course system described was implemented in the early years of a bachelor’s 
degree through online courses, as well as in the senior courses. For students in the first 
semesters, this system served as a corrective system to overcome some of the difficul-
ties that students typically drag from secondary school, while for senior students, the 
courses aimed at preparing students for their coming encounter with a work environ-
ment, training them for their professional performance and in lifelong learning. In 
both cases, the objective was to analyse whether students could acquire the skills for 
self-regulated learning and be able to critically analyse and reflect on their personal 
situation at school and provide the elements to plan their professional life.

3.1  Purpose

The purpose of this study was to determine whether it was possible to offer a 
formative education option that would train critical, reflective and self-regulating 
students through an online instruction modality by using MOOCs as a learning 
strategy.

3.2  Design

It was an ex post facto quasi-experimental transversal study of a descriptive 
nature, with intact groups. The groups were formed with those students registering 
for the course through the online institutional registration system. The online course 
followed the syllabus designed for it, and a single measurement method was used at 
the end to gather data.

3.3  Instrument

The data collection instrument was a Likert scale questionnaire to measure 30 
different behavioural categories: 10 on critical learning, 10 on reflexive learning and 
10 on self-regulated learning.

3.4  Participants

The participating subjects consisted of two groups, one of newly enrolled students 
and the other of students who were about to complete their bachelor’s degree. The first 
group was made up of 32 students, and the second group consisted of 14 students. The 
subjects were selected considering their own interest in taking the course during the 
institutional online registration system of the university before the beginning of each 
semester.
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3.5  Preparing the courses

The courses consisted of a series of exercises, called learning objects such as 
problems, cases or projects. These exercises differ from each other by the extent of 
their linguistic content and consist of open questions that the student must answer 
considering real or hypothetical situations and pondering the advantages and disad-
vantages of performing one or another action. In the case of problems, the student 
had to understand the problem and propose one or more solutions seemingly relevant 
alternatives to solve the problem from the teacher’s perspective.

When dealing with cases, the student should understand the case, imagine that 
they were the protagonist of the given case and describe one or more possible forms of 
behaviour based on similar events that they had experienced in the past. Finally, for 
developing a project, the student had to set a goal, establish the background from the 
literature on similar projects conducted by other people and describe how their own 
project would be conducted.

3.6  Procedure: implementing the courses

Courses were delivered online. After promoting them through social networks 
on the Internet, students enrolled through the university online registration system. 
Courses were delivered using the zoom video conferencing system in three and two-
hour sessions, combining the tools for online courses offered by the institutional plat-
form called Eminus, YouTube videos and HTML pages, which are some of the external 
tools compatible with the institutional platform. Midterm evaluations were uploaded 
as text in the corresponding sections in Eminus. Instructional design was delivered 
through templates from the institutional platform available for such purpose.

The courses lasted 16 weeks, having two sessions a week. The data collection 
instrument was administered during the last session using Google forms and the data 
was stored using the same system. Subsequently, data were statistically processed and 
students’ response percentages were obtained for each of the three learning categories 
that were assessed.

4.  Results

The courses were conducted normally, and participants attended regularly. The 
age of the students ranged between 19 and 22 years old; the average age was 20 years 
and 8 months old. Regarding gender, 60% of participants were women and 40% were 
men. The students were highly motivated and constantly participated in the discus-
sions for the learning objects consisting of problems. The learning objects consisting 
of cases and projects were mandatory for everyone. One case was conducted for each 
topic of the course and one project throughout the course. At the end of each course, 
the instrument was administered to all students. The instruments were rated and 
the scores obtained by each student were concentrated on an Excel spreadsheet and 
analysed with the Statistica computing package.

As can be seen in Figure 1, the students obtained the highest score in the critical 
learning questions (93%), and they received the second highest score in the reflexive 
learning questions (87%) and got the lowest score in the self-reflective learning ques-
tions (81%). However, in every question category, the score percentages were higher 
than 80%, which means an acceptable and very high overall performance.
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5.  Discussion

As Jean Piaget [27] states, all people have a natural tendency to create a rational 
representation of their world and their living conditions. This means that all indi-
viduals form a rational representation of their environment and their position in it. 
The representation of each person is unique and different from that of the others. It is 
a representation that depends on the personal history of each individual, their cogni-
tive structure and learning and education experiences. Therefore, what is learned in 
an instructional process is incorporated into a cognitive structure in processes called 
critical learning, reflective learning and self-regulated learning.

Critical learning occurs when students evaluate the information received and 
contrast it with the knowledge they already have. Reflective learning occurs when 
students relate the content of learning received to the particular conditions of their 
own life and apply it. Finally, self-regulated learning occurs when students take every 
episode of their education to continue learning, achieving lifelong learning and thus 
are able to plan how new learning will come about.

Throughout history, many of the educational models that have been used consist 
of a teacher instructing a group of students by transmitting knowledge organised 
according to a specific curriculum. This instruction model implies a top-down 
dynamic where, during a session, the teacher provides a small dose of knowledge 
and gradually makes the students acquire this knowledge, which constitutes the 
teaching goal.

However, these educational models encounter several problems. In many cases, 
not all students have the same level of knowledge or have the same cognitive structure 
at the beginning of a course, neither do all students have the same ability to learn, and 
consequently, nor all learn at the same pace.

Therefore, it is wrong to assume that the exact same teaching approach would be 
effective for all students. Ideally, every single student requires different educational 
strategies and methods so as to achieve meaningful learning, but such a level of 
personalisation would be almost impossible to accomplish in traditional learning 
environments. There is some hope placed in new technologies to achieve such indi-
vidualised teaching appropriate to the capacities of each student, considering their 
cognitive structure, their initial level of knowledge and their particular learning pace, 
as well as their own goals, expectations and future learning scenarios.

Figure 1. 
Questionnaire results.
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MOOCs are an excellent tool for achieving active learning for the future. They 
not only proved their effectiveness for education purposes during the COVID-19 
pandemic lockdown, but also in studies like the one described in the present study, 
which constitute a different learning scenario. Nonetheless, further research needs to 
be conducted to examine its educational effectiveness in greater detail. Particularly, it 
is important to study and analyse how recent developments in Artificial Intelligence 
may contribute to personalise and individualise teaching when using MOOCs; there-
fore, it would be necessary to replicate the present study including them.

6.  Conclusions

From the results in this study, we can mainly conclude that by using the appropri-
ate educational methods and techniques, students can achieve critical, reflective and 
self-regulated learning. In this particular case, using MOOCs as a teaching strategy 
proved to be useful in developing the expected critical analysis, reflective thought and 
self-regulated learning.

A second conclusion relates to the objects of active learning: problems, cases 
and projects. All of them were very motivating for the students, who showed great 
creativity in analysing the learning objects and relating them to events that occurred 
in their own lives. This indicates that when appropriate learning methods and tech-
niques are selected, students will show greater critical, reflective and self-regulated 
analysis.

Thirdly, it can also be concluded that MOOCs are an excellent technique to 
broaden the scope of the impact of education to greater educational coverage among 
the world’s population by facilitating the development of self-regulated and long-life 
learning. However, as Chong et al. [28] point out, due to the recent popularisation of 
MOOCs and their rapid development, a detailed evaluation of the courses offered by 
Coursera is required.

Finally, it is possible to conclude that the activities and research procedures in the 
present study were consistent and satisfactorily corroborate the usefulness of MOOCs 
as a learning strategy to promote critical, reflective and self-regulating learning.

© 2024 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of 
the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided 
the original work is properly cited. 
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Chapter 3

Design Elements for Gamified 
E-Learning: On Fueling Intrinsic 
Motivation by Digital Storytelling 
and Challenges
Anke Schüll

Abstract

In recent years, gamified e-learning earned its place in higher education. Aligned 
to the audience, the content and the learning goals design elements are orchestrated 
around the backbone of any gamified intervention: the story. The art of storytelling is 
old and well-established, but digital storytelling is not yet fully explored. To nar-
row the gap, this chapter derives a solution space for design parameters for digital 
storytelling from key literature. Informed by this solution space, the next iteration 
of a gamified e-learning environment on procurement, manufacturing, and sales 
supported by the Enterprise Resource Planning System SAP S/4 HANA could evolve 
to add to the body of knowledge. This solution space can inform teachers, e-learning 
designers, and researchers and accelerate the creative process of digital storytelling.

Keywords: gamified e-learning, gamification, learning from mistakes, challenges 
storytelling, intrinsic motivation, business information systems, design elements

1.  Introduction

Triggered by the social distancing regulations enforced by the pandemic, 
e-learning gained a foothold in higher education. A new culture of teaching and 
learning evolved that promotes active and autonomous learning [1, 2], with positive 
impacts reported on engagement and intrinsic motivation [3, 4] but also with high 
dropout rates [5, 6]. Gamification provides enrichment to e-learning that fosters 
active and engaging learning, giving a “fun spirit to academic activities” [7–9]. Even 
though promising, gamification is a path that needs to be threaded carefully in higher 
education. To avoid what critics call “chocolate-dipped broccoli” [10–12], studies for 
meaningful gamification are called for [13, 14].

Storytelling can be a powerful tool to endorse meaning, but even though the art 
of storytelling is an old and well-established teaching/learning method, meaningful 
digital storytelling in e-learning and/or gamified learning environments is not yet fully 
explored [15]. And even though recent research provides a broad spectrum of case 
studies from cybersecurity [16], law- and policy-making [17] to climate change [18, 19], 
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cultural heritage [20], and heart failure [4, 21] in digital formats ranging from immersive 
virtual reality [16], mobile augmented reality [22], to real-life supported, for example, 
by escape boxes [23], a comprehensive overview of design parameters for storytelling 
related to e-learning is lacking.

This chapter is a continuation of previous Educational Design Research on gami-
fied self-paced e-learning explored in real-life situations at a German university 
[24, 25] and explores design elements that the growing maturity of gamification sug-
gests as promising for deeper learning: storytelling and challenges [26]. The research 
discussed in this chapter aims to contribute to the body of knowledge by providing 
a solution space of design parameters for digital storytelling evaluated within the 
scientific community. It is relevant to inform teachers, e-learning designers, and 
researchers by facilitating the innovative digital storytelling process and laying the 
groundwork for further research. This is guided by one question: Which design 
parameters for digital storytelling were evaluated by the scientific community?

The chapter adds to the body of knowledge a case study for using this solution 
space to design the digital storytelling of the next iteration of a gamified e-learning 
environment on business information systems. The story is related to the content and 
aims to endorse a sense of meaning and to make it more intriguing. In an experimen-
tal approach to evolving a real-life learning situation, the deployment will be followed 
by quantitative and qualitative evaluations grounded primarily on the flow theory. 
The design of the next iteration of this e-learning environment will thus be guided 
by two questions: Will broadening the options for “learning from mistakes” make the 
learning scenarios more realistic and more challenging? Can 3D storytelling improve a 
sense of meaning by taking students deeper into a (virtual) reality represented by the 
data processed within the scenarios?

With Educational Design Research, an iterative approach has been chosen to 
actively solve complex real-world educational problems grounded on education and 
technology research and directed toward expanding the body of knowledge [27]. 
Educational Design Research is innovative and experimental, based on a sound 
pedagogical and technical understanding, systematic evaluations, and continuous 
improvement of solutions. An optimal solution to an educational problem should be 
creative and innovative but also usable within the specific context of interest [28]. It is 
innovative if an idea, practice, or object is new to an industry, to a firm, to a customer 
[29, 30], or to an educational problem. Educational design research can be driven by 
research motives, design motives and/or motives to change educational practices that 
constantly and concurrently influence the research and design decisions [28].

Within this chapter, the complex real-world educational problem arose during the 
pandemic, when hands-on training on business processes in SAP S/4 HANA had to 
work from a distance. Aligned with the course’s learning goals, a rich media self-
paced e-learning environment with gamification elements evolved [24, 25] without 
compromises regarding the complexity or scope of the content. Due to the positive 
students’ response, the solution perpetuated into a blended learning environment 
that allows students to learn in their own pace anywhere and anytime. Following an 
iterative approach to this real-world educational problem led to several iterations. The 
iteration discussed in this chapter is grounded on observations of student’s feedback 
and guided by flow theory and the theory of persuasion. Adjustments are evaluated 
toward a deeper sense of meaning by providing a more intriguing story and as part of 
a realistic learning experience: broader options to fail and learn from failure.

The chapter is structured as follows: Section 2 gives a short overview of the flow 
theory and persuasion in e-learning; Section 3 provides background information on 
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gamification and challenges that come with the freedom to fail. In Section 4 a solution 
space for design parameters for digital storytelling in e-learning is derived from key 
literature. Section 5 presents a case study informed by the solution space.  The paper 
ends with a conclusion (Section 6).

2.  Flow theory and persuasion in e-learning

Distance Learning is an old and well-established learning concept for education 
delivery. It replaces the same-time, same-place, face-to-face environment of a tradi-
tional classroom by delivering education over a distance [31]. E-learning creates, fosters, 
delivers, and facilitates learning, anytime and anywhere, with the use of interactive 
network technologies and can be understood as the next evolutionary step of distance 
learning [32]. A shift toward blended learning by opening e-learning to local students 
is widely supported [33]. E-learning enables learners to prepare or revisit a lecture and 
to reinforce the knowledge construction process [33]. A successful enhancement of 
learning experiences by digital design elements requires a complex blend of technologi-
cal, pedagogical, and organizational components [34]. Within a recent literature review, 
two important continuums for e-learning in higher education were identified: an active 
learning continuum and an authentic learning continuum [35].

Learning is an individual, personal experience and, thus, should be student-
centered [36]. Within student-centered learning environments, intrinsic motivation 
is the most important aspect. The theory most often referred to in this context is 
the flow theory. Flow is a mental state of deep concentration in which an individual 
is totally absorbed by an activity [37]. The focus on this activity is so complete that 
people within this state of flow get lost in it [37], so deep in concentration that they 
lose their sense of time and become unaware of their surroundings. The state is 
temporary, perceived as pleasant, and free of anxiety, boredom, or pressure [38]. 
It is a state of total immersion and engagement [39]. Within this state of flow, skills 
and challenges are perfectly balanced [38], and the tendency is high to grow with the 
challenge and learn new skills [40]. The achievement of this state could be fostered by 
authentic learning settings, allowing learning to happen as an interactive experience 
embedded in an ecosystem called a classroom or learning space [41]. The concept 
of flow in education has often been studied in combination with other theories and 
aspects like intrinsic motivation, or self-determination theory, social cognitive theory, 
self- and collective efficacy, or self-regulation [41]. Flow theory provides additional 
explanatory aspects on psychological determinants of commitment and persistence 
for adults and for lifelong learning [41].

Persuasion is an intervention directed toward a change in behavior by changing 
someone’s mental state and attitude [42]. Persuasive technologies can induce informal 
learning by applying persuasive design principles [43]. Case studies on persuasive 
learning environments on various topics indicate that these principles also work 
for more formal learning objects [44, 45]. For the design of persuasive technology 
directed to a change in behavior or attitude, eight steps are recommended [46]:

1. Goals: Simple goals for a start instead of big, ambitious objectives.

2. Audience: Receptive, not resistant.

3. Identification of barriers to behavioral change.
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4. Technology: Deciding on a technology the target group is familiar with.

5. Best Practices: Evaluate successful examples of persuasive technology.

6. Imitation of Successful Examples.

7. Small, rapid tests.

8. Expand.

3.  Gamification and the freedom to fail

The term gamification refers to the application of design elements from game con-
texts in non-game contexts [47]. In contrast to plays, games have a goal and a purpose 
[48] and cannot be judged by the same criteria as games [48]. In a learning context, 
the achievement of learning goals is the main priority, without compromising for the 
sake of playfulness [11, 12]. Instead, gamified interventions should be understood 
as an enrichment of an intervention by game elements, accompanied by a game-like 
surface [49]. Gamification aims at increasing users’ intrinsic and extrinsic motivation 
and assists in processing information to improve the achievement of goals [23] and/
or to change their behavior [39]. When the intention is directed toward a behavioral 
change, gamified interventions belong to a subset of persuasive technologies and 
should apply persuasion design principles [50]. In a learning context, gamified 
interventions aim to engage learners, using elements directed toward scarcity, com-
mitment, and consistency [51] and a persuasive narrative, “The design of a gamified 
intervention is complex” [52]:

• elements and mechanics of games cannot be transferred so easily to another 
context,

• directing gamified interventions toward increased (intrinsic) motivation 
requires some knowledge of motivational psychology and

• if the gamified intervention is directed toward a change of behavior in real life, 
this adds another layer of complexity.

Recent publications voiced some doubts regarding the benefits of playful or gami-
fied learning environments with a strong focus on extrinsic motivation and instead 
pleaded for a playful engagement with particular contexts and objects in tune with 
the purposes and goals of that object and context [53]. The goal or challenge should be 
clear from the start and broken down into smaller goals, challenges, or missions. The 
achievement of a goal or the completion of a mission can be rewarded with a badge, 
points, virtual currency, etc. [49], to encourage the user to pursue. The most impor-
tant requirements for gamified interventions are [52]:

• sound understanding of users, their motivation and needs and the characteristics 
of the context,

• clear goals of the gamification project,
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• early tests and evaluation (iterative and user-centered approach),

• holistic approach including motivation theories and game design,

• early consideration of legal and ethical constraints,

• a consideration of cheating, and

• continuous monitoring and optimization.

Design principles for gamification and persuasive systems can be clustered into 
individual behavior principles, social behavior principles, hedonic experience prin-
ciples, and context principles [54]. Gamification design is tailored to suit a specific 
context, the problem to solve, the desired effects, and the target group [51]. The 
problem to solve can be fictional but should be aligned with the learning goals. The 
challenge should be adjusted to the skills, allowing learners to take decisions. Choices 
are an important element of a game: the options to choose and to provide an idea of 
control [50]. This includes the choice to participate, to accept a challenge, and to fail.

Beyond supporting student’s engagement, gamified approaches, educational 
games, and gamification techniques can provide opportunities to learn from failure 
[53]. Students, who fail in a safe environment, self-reflect, learn from the experience, 
and will gain self-confidence. Failure in a problem-solving learning process can be 
process-oriented or solution-oriented [55]. Failure as part of a learning process can 
support flexibility, induce reflective reasoning, and broaden the search for alternative 
approaches [55]. To initiate reflective reasoning, students must be aware of failures 
in their learning process or the solution [55]. Failure can also lead to frustration, 
low confidence, and disengagement, so guidance and assistance are recommended 
[55]. Failure or mistakes can lead to a perception of scarcity. Scarcity is an important 
principle of persuasion [51]: things hard to get are perceived as more valuable and 
more precious than those that come easily.

4.  Design options for digital storytelling in e-learning

Gamification requires a game-like surface, visual stimulation, and visual clues to 
imbue an atmosphere, a theme, or a situation [50]. The graphics, in combination with 
an appropriate orchestration of persuasive techniques, initiate the perception of an 
intervention as a gamified intervention [49, 50]. Avatars, illustrations, and simula-
tions are among the most frequently used graphical elements documented in game-
based learning [56]. Virtual or augmented reality can be perceived as a design element 
for a game-like learning approach that can trigger curiosity [57].

3D-representations of teachers and/or students within a virtual scene can avoid 
a sense of isolation and instead lead to high degrees of perceived presence in the 
virtual world, the copresence of teachers and/or other students [57]. When people 
are the subject of learning, 3D representations of these people can raise the inter-
est of students and their engagement when a virtual representation allows them to 
interact with these persons. A treasure hunt in historical scenes accompanied by 
virtual humans reveals the power of storytelling supported by seamless integration 
of 360-degree videos, 3D artifacts, and virtual human engagement to establish an 
emotional connection with users, providing a meaningful learning experience [58].
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Dimension Design parameters

Audience Children [15, 60–62] Adolescents [63, 64] Adults [64–67]

Narrator Students [67] Teacher [18, 68–70]

Degree of 
Activity

Interactive [58, 70–74] Non-interactive [16, 66]

Situation Face-to-face [75] Distance [76, 77] Blended Learning [75]

Degree of 
collaboration

Collaborative [62, 78, 79] Individual [66, 74]

Topic [80] Personal narratives 
[20, 66, 67]

Historical 
documentaries [81]

Stories related to a particular concept or 
practice [18, 20, 74, 77, 82, 83]

Perspective Character-based [73, 79, 83, 84] Plot-based [73, 74]

Approach Social-emotional learning [60] Problem-based learning [23, 71, 72, 82, 
83]

Realism Autobiographical [20, 
66, 67]

Documentary [18, 
74, 85, 86]

Fictional [84, 86, 87]

Medium Text [74] Audio/Speech Illustration [74, 83] Video [74, 
77, 85]

3D Visualization People/Avatars [58, 61, 
62, 70]

Scenes [57, 58, 70, 
79, 84, 88]

Concepts [20, 23, 70, 82, 88, 89]

Scale of 
virtuality

Reality [83, 88] Augmented Reality 
[19, 22]

Virtual reality [16]

Table 1. 
Selection of design elements for digital storytelling in e-learning with example references.

Gamification design should pick up the discipline and the content, “play” with 
it, and eventually build up a narrative around it [51]. Narrative-based learning is an 
active learning methodology that is driven by a narrative using any medium [59].

To evaluate successful examples or best practices of persuasive technology for 
digital storytelling, research of design options for storytelling in e-learning environ-
ments was conducted on Scopus using the search criterion (“design elements”) AND 
(storytelling OR narrative) AND (education OR learning OR teaching). The inclusion 
criteria were as follows:

• publications in English,

• peer review,

• final publication stage,

• published 2021 onwards, and

• (higher) education.

Excluded were reviews. Only research accessible as full text could be considered. 
The remaining 23 papers were dominated by the subject areas of Computer Science, 
Social Sciences, and Engineering. Grounded on this and on literature from adjacent 
fields, a morphological field of design parameters (Table 1) was constructed by 
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examining configurations in this field to identify a possible, viable, practical, or 
interesting subset of configurations: the solution space [90, 91].

This solution space provides a selection of design parameters suitable for the pur-
pose and evaluated within the scientific community. Even though this morphological 
approach might restrain creativity, it can accelerate the creation of innovative ideas. 
There are relationships and constraints between the design parameters, for example, 
due to legal constraints: there is a minimum age for fully immersive VR, forbidding 
its deployment for younger children. Other relationships and constraints should be 
analyzed thoroughly and would require further exploration.

Digital storytelling refers to stories on a specific theme or topic by blending a mix-
ture of rich media into a digital format accessible via a computer or any other device 
capable of playing videos [15]. Digital stories can be personal narratives, historical 
documentaries, or stories related to a particular concept or practice [80] and are a 
powerful tool to endorse a sense of meaning. This sense of meaning is paramount 
for teaching/learning environments: The whole construction of knowledge is built 
through the process of meaning-making [92]. That is the point of education: that 
students learn something from someone, and they learn it for a reason; it is about 
content, purpose, and relationships [93].

Within a teaching/learning context, the role of the narrator is another criterion of 
differentiation. Teachers create educational digital storytelling that can increase inter-
est in new ideas or clarify abstract or conceptual content [80]. Based on a systematic 
literature review, eight types of outcomes for educational digital storytelling by 
students were identified: affective, cognitive, conceptual, academic, technologi-
cal, linguistic, ontological, and social outcomes [15]. Social-emotional learning by 
storytelling aims at stimulating the social part of the brain by activating learners’ 
emotions, thus increasing their receptiveness to information [94]. Students playing 
an active role in the learning process can have a positive impact on their perception 
of knowledge [59]. Interactive learning concepts are, for example, simulated, case-
based, problem-based, or scenario-based learning [33].

The search for meaning is a part of human nature, a quest spoken to by story-
telling [94]. A story refers to a succession of events and actions that take place in a 
scenario represented by a narrative [95]. “Meaningful storyfication” enriches online 
learning with an engaging, motivating story [96] that students perceive as relevant 
to their personal goals [18]. The story must be intrinsically linked to the content [16]. 
Meaningful learning can be supported by excitement, stimulation, and engagement 
in the learning process [38]. 3D-design elements could add to the learning experience 
by providing immersive experiences, improving a sense of reality, and raising interest 
and curiosity.

5.  Case study

The audience of the case study presented in this chapter is undergraduate students 
in business administration and business law. Students are adult learners, self-directed 
human beings who expect to be perceived as such [97]. They cannot be fed knowledge 
against their will but are alive and learn in an attempt to create meaning [98]: they are a 
receptive, non-resistant audience. Adults possess higher physical, cognitive, and mental 
abilities than children [24] and should be supported in their quest for meaning-making 
in their learning activities. Adult learning should thus be oriented on situations and 
on solving problems [99]. It should be life-centered and self-directed, and different 
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preferences should be considered regarding style, time, place, and pace of learning. It 
should also place learning from experience at the core of the learning process [97].

The course presented in this chapter was imbedded in a learning module on 
Business Information Systems. The learning objectives were clearly communicated 
and not disguised. Following the objectives of the course a case study evolved around 
the process related to manufacturing and selling bikes. Special consideration was 
on raising curiosity and on maintaining students’ motivation all through the course. 
Gamification elements were used to increase engagement (e.g., a roadmap and 
badges), intended to trigger associations of leisure activities and to bring more ease 
into the learning process.

The scenario evolved over the years. In 2020, a self-paced e-learning environment 
was developed to cope with the learning situation during the pandemic. Within 
an iterative approach, this e-learning environment was improved, and flaws and 
inconsistencies were reduced. Altogether, the learning setting was perceived well by 
the students [24] even after the pandemic. Within this course, first-hand experiences 
in the support of business processes through enterprise resource planning systems 
(ERP systems) should be gained through hands-on training using the example of 
SAP S/4 HANA. The SAP S/4 HANA system used by our university is hosted by the 
SAP Academic Competence Center (SAP ACC) in Munich. The SAP ACC provides 
customized systems and several well-defined case studies. The case study presented 
here extends the case studies included in the system by challenges related to activities 
from procurement, manufacturing, and sales to integrated business processes involv-
ing different organizational units. The setting is fictional but authentic and provides 
the preliminaries of understanding how activities within an organizational unit or 
poor data quality can have an impact on the activities of another organizational unit 
of a company. At the end of the course, students should be familiar with business 
processes and material flows in procurement, manufacturing, and sales, as well as the 
accompanying financial flows. Students should be aware of the relationship between 
information and material flows and should realize the importance of data quality. 
Connected with the business processes, some terms and concepts (e.g., Material 
Requirements Planning, Calculation of Production Costs, and Target Costing) are 
introduced to build the foundation for the following courses.

According to the nature of evolutionary approaches, observation of the students 
within face-to-face courses, communication with students over the learning manage-
ment system or per email, assessments of the data quality in SAP S/4 HANA, and the 
regular evaluation of the course revealed issues to be dealt with, that led to require-
ments for the next iteration, for example:

• Content and information within the e-learning environment were distributed 
over a mix of various media to avoid monotony and to keep interest high. The 
content was meant to be complementary with videos explaining the goals of each 
scenario, screencasts for interacting with the SAP S/4 HANA system, process 
diagrams following the Business Process Model and Notation (BPMN 2.0), data 
sheets with a compact summary of the relevant data and the corresponding data 
fields, audio files with additional information about concepts and definitions, 
etc. The observation of students revealed that some prioritized certain types of 
media, for example, screencasts or data sheets, sometimes missing complemen-
tary content crucial for a sense of meaning. Providing rich media content stays 
beneficial for most students, but some redundancy of the content crucial for 
understanding the process is required.



27

Design Elements for Gamified E-Learning: On Fueling Intrinsic Motivation by Digital…
DOI: http://dx.doi.org/10.5772/intechopen.1006548

• Screencasts came with thorough explanations of the process but without sub-
titles. This is an issue for students with impaired hearing and for those students 
who muted the videos when in the classroom. Subtitles must therefore be 
included.

• The scenarios should leave more room for students’ decision making, giving 
students a stronger sense of control.

• Some screencasts provided too detailed descriptions, leaving too little room for 
students’ decision making. Too simple challenges or over-explanation lowers the 
intensity of attention [55] and reduces the number of solution attempts [100]. 
Screencasts should thus be less detailed. This will lead to increased numbers of 
mistakes but also to challenges that should be perceived as more rewarding.

• Already established communication processes for constructive feedback and 
troubleshooting [25] should be expanded to cover a broader range of possible 
mistakes.

• The case study is about business processes. Following these processes, the stu-
dents interact with the SAP S/4 HANA system. They maintain master data, insert 
data representing, for example, purchase orders or invoices, and extract informa-
tion about material requirements or unpaid invoices. The SAP S/4 HANA system 
notifies students about inconsistencies (e.g., missing data or conflicts with 
certain rules). Most students get along well, but some students were so focused 
on flawlessly entering the data into the system, that they lost the awareness of 
the activities behind it and how they relate to the process. The story behind the 
processes should therefore become more meaningful and intriguing and sup-
ported by visual clues, for example, 3D representations of elements to enhance 
the persuasion of the story.

Grounded on the options previously explored (Table 1), the design parameters 
for digital storytelling in this iteration of a self-paced e-learning environment evolved 
(Table 2) as a subset of the solution space.

Students should get a business-oriented process understanding supported and 
enabled by the SAP S/4 HANA system. Some basic terms are introduced along the 
process, with content adjusted to the events and activities. Messages, information, 
and content are more likely to be persuasive when they find fertile ground (receptive 
audience) and are delivered at the right time and place [101]. Connecting information 
about, for example, bill explosion or target costing with events and problems along 
the story connects the information with activities in realistic learning settings, thus 
adding meaning to each learning element. The story driving these processes is simpli-
fied but leans on real-life situations. Conferring the responsibility for the business 
processes to the students increases their sense of control. The option for failure will be 
broadened by decision making, without leaving students alone.

Mistakes can and will happen in any scenario and will have an influence on other 
activities; thus, they must be dealt with. The mistakes can be related to data (e.g., 
missing data and wrong data) or to activities (e.g., wrong activity, wrong sequence, 
and missing out activities). These mistakes have an impact on the chain of events and 
prepare students for similar situations in real life [25]. The option for decision-mak-
ing will be expanded within this new line of story and, consequently, the option to fail 
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and learn from failure and mistakes. The trouble-shooting routines already estab-
lished will be broadened to assist and support face-to-face and remote. Instantaneous 
feedback keeps the interest of learners alive [33].

Following the customizing of the SAP S/4 HANA system with some minor adjust-
ments, the story deals with the production of bikes, leading the students through 
the business processes step-by-step. Students are assigned an active role in a story, 
a role similar to a role they might have in the near future (scenario-based learning) 
[102]. This concept will be expanded toward intensified storytelling supported by 
visual clues. Problem-based learning will be supported by events that cause problems, 
problems students must deal with along the line of events. 3D elements provide 
visual clues to convey core elements of the story: 3D models of the bike and its parts 
(Software: Gravity Sketch) and several simple scenes (Software: Adobe Substance 3D 
Stager), for example, a showroom, a storage room, production planning, account-
ing. To relate the story to the SAP S/4 HANA system supporting the process, a PC or 
Laptop with a screenshot of the SAP Fiori Interface of SAP S/4 HANA is placed within 
each room (Figure 1), indicating the option to jump into the system along the chain 
of events.

Criteria Design parameters

Audience Adults The audience is mostly undergraduate students of Business 
Administration and Business Law.

Narrator Teacher The story is predefined by the lecturer.

Degree of 
Activity

Interactive Events and activities along the business processes are represented 
by data. The representation of this data is maintained by the SAP 
S/4 HANA system. The students interact with this SAP S/4 HANA 
system and take decisions, thus taking control over the business 
process.

Situation Blended Learning Even though the learning environment is accessible from 
anywhere, experiences from previous years and students’ 
observations showed that face-to-face courses are not obsolete but 
still necessary in this concept.

Degree of 
collaboration

Individual The story is predefined, and students can change the turn of events 
with the choices they make, which are limited by the logic of the plot.

Characteristics Stories related 
to a particular 
concept or 
practice

The story spins around the manufacturing and sales processes of 
bikes. These business processes are the concept of interest for this 
story. The sequence of events of the story corresponds with the 
sequence of events and activities in the business processes.

Perspective Plot-based The plot spins around a bike company.

Approach Problem-based 
learning

Several events/problems occur along the business process that 
requires students to make decisions.

Realism Fictional The plot is fictional, leaning on real-life business processes, but 
simplified for the purpose of learning.

Medium Rich media A variety of media is combined: videos, texts, audio files, 
animations, and 3D objects.

3D Visualization Scenes and 
Concepts

The bike and the scenes are visualized in 3D to take the students 
deeper into the story.

Table 2. 
Design parameters for the next iteration.
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The learning objectives of this course are related to business processes. Business 
processes can be described as a sequence of activities, each related to business goals 
and triggered by events. Business processes are therefore almost predestinated for 
storytelling, as events are also building blocks of a story.

Within this case study, events are characterized by a description, a problem, and 
learning goals, triggering students’ activities. Each activity causes new events, trig-
gering the next activities. A selection of events should show the pattern behind them.

5.1  Example event: new bike is designed

The organizational unit “Research and Development” came up with the concept of 
a brand-new bike (Figure 2). The Marketing department already confirmed that the 
bike could be sold at 999€ per piece.

Figure 1. 
Visual embedding of the SAP S/4 HANA system into the story.

Figure 2. 
3D scene of a research and design-department showing the bill of material of a new bike pinned to the wall and a 
visual embedding of the SAP S/4 HANA system on the desktop.
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Problem:
How can this new bike be added to the system?
Learning goal:
Students get familiar with multilevel parts lists (Bill of Material), work schedules, 

and how the list of parts can be linked to an operation. Each operation is assigned to 
a working place and requires planning set-up times, machine times, and labor times, 
introducing students to terms like cost categories, cost centers, and activity types.

5.2  Example event: proof of concept is necessary

To prove the concept, a certain number of bikes must be manufactured.
Problem:
None of the raw materials required to build a bike are in stock (Figure 3).
Learning objective:
Students get familiar with the term Material Requirements Planning (MRP) before the 

purchasing process is discussed, and the students jump into the SAP S/4 HANA system.

5.3  Example event: price calculation is necessary

A customer has seen an advertisement for the new bike and requests the prices for 
the bike.

Problem:
Prices should be above the production cost, but production costs have not been 

calculated yet.
Learning goal:
Students get familiar with the calculation of manufacturing costs based on the 

costs derived from the working schedule, the bill of material (Figure 4), and the 

Figure 3. 
3D scene of an empty storage room with a visual embedding of the SAP S/4 HANA system as a visual clue 
pointing toward the corresponding interactions related to purchasing processes in SAP S/4 HANA.
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process paid for the raw materials in the previous step. The students get familiar with 
sales processes in the ERP system. They understand terms like profit margins and the 
limits of sales discounts.

5.4  Example event: price reduction is requested

The customer is a wholesaler interested in buying more bikes, but not for 999$ per 
piece. A price reduction is requested.

Problem:
The production costs will be too high to lower the price as requested by the 

customer.
Learning goals:
Students get familiar with the term “Target Costing” and evaluate options to 

lower production costs before they go into SAP S/4 HANA to place several purchase 
requests, to lower the prices for raw materials and/or to adjust the working schedule. 
After the stock was replenished, the production costs should be calculated again, 
making students familiar with moving average prices.

5.5  Example event: order exceeds stock

The wholesaler orders a significant number of bikes.
Problem:
The bikes in stock will not cover the demand.
Learning goal:
Already familiar with material requirements planning, the student can do the 

MRP Run in SAP S/4 HANA, replenish raw materials (Figure 5), and produce semi-
finished and finished products as required. After that the order of the customer can 
be shipped, and the financial flow settled.

Figure 4. 
Bill of material of the bike (simplified).
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6.  Conclusion

To get an overview of digital storytelling’s state of the art and collect concepts 
and ideas suitable for this context, a solution space was presented in this chapter as a 
morphological box fueled by key literature. This chapter contributes to the body of 
knowledge by putting the solution space of these design parameters up for discussion. 
This is relevant by informing further research and by accelerating the creative process 
of storytelling for teachers and designers of gamified e-learning environments. This 
solution space was constructed to inform a specific context and is thus incomplete. A 
more thorough literature review would be required to cover all configurations in the 
field and to explore relationships between design elements in depth.

This chapter contributes to the body of knowledge by providing an iterative 
approach toward gamified self-paced e-learning about business information systems 
at a university. The core of the concept has proven itself within the last semesters 
but must evolve into another iteration. A more intriguing story should improve this 
iteration meant to take students deeper into the business processes and to endorse 
a higher sense of meaning. The story is the backbone of gamification [84]. It plays 
with the content of the course, digitalizes business processes, and transfers the 
experience toward the digitalization of learning processes. The concept is designed 
for a specific audience, content, and teaching style; thus, it will not be representative 
on a broader scale.

The story should be supported by visual clues to become more convincing and to 
make sure that the process dominates the data instead of the other way around. The 
design decisions for enriching the learning environment presented in this chapter 
with digital storytelling were extracted from the solution space of design parameters 
for digital storytelling. This more sophisticated 3D-based storytelling puts the process 
stronger in focus but has yet to prove itself in a real-life situation in the next semester 
and will have to be evaluated properly.

Figure 5. 
3D scene of the storage room with a visual embedding of the SAP S/4 HANA system as a visual clue pointing 
toward the corresponding interactions in SAP S/4 HANA.
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The concept presented in this chapter is student-centered, self-directed, and 
problem-oriented. It follows the concept of learning from experience and integrates 
failures and mistakes into the didactic concept of the course. It provides an example 
of additional values of active learning, self-determined, and directed toward mean-
ingful learning for the target group of adult learners.

Failure is paramount in gamification: challenge comes with the option of failure. 
Accepting a challenge involves accepting potential failure and getting ready to grow 
in the process. The option of failure is essential for the learning process, as well as the 
ambition to master a challenge, a strong intrinsic motivation, and a strong driver to 
keep going: an interactive learning strategy should empower learners to apply what 
they learned in the real world [33]. The option of failure makes learning more realis-
tic. It prepares for real life, where failure can have serious consequences. As there is 
still a paucity of research on learning from failure, from experience, or from mistakes 
in e-learning, this case study contributes to the body of knowledge but also invites 
further research.

© 2024 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of 
the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided 
the original work is properly cited. 
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Chapter 4

Digital Teaching and Learning: 
Trust and Intuition in Universities 
in Kenya
George Katete

Abstract

This study examines the effects of digital teaching and learning; trust and intention 
in Universities in Kenya during the upsurge of COVID-19 in the year 2020 and after-
ward. The chapter addresses the question ‘how have lecturers to students’ interactions 
been affected by the changes in teaching and learning in universities in Kenya during 
the coronavirus pandemic and its aftermath? To what extent do the plural stakeholders 
in universities trust the use of digital technology in their responsibilities? What role 
does intuition play in explaining the interactions between people and people as well 
as people and digital at the university? No studies address the question of digital trust 
and the role of intuition in understanding digital teaching and learning in Kenyan 
universities and therefore the present study fills the gap by relying on primary and 
secondary reviews of diverse sources, including books, governmental documents and 
journal publications. The findings in the study suggest that though Kenyan universi-
ties responded to the need to implore the use of digital Ministry of Education did not 
support full implementation of this shift. This was consistent with other universities 
that implored the use of MOOCs. But as the findings in the chapter show, Kenya, like 
other African economies, is not ready to invest fully in the use of digital technology to 
facilitate teaching and learning in the institutions of higher learning.

Keywords: digital teaching, digital learning, digital trust, 
Covid 19/coronavirus pandemic, intuition, online platforms, government policy, 
Kenyan universities

1.  Introduction

Universities in Kenya have over the years maintained traditional pedagogical 
approaches to teaching and learning, where face-to-face lectures have been the 
acceptable modes of imparting knowledge, giving assignments, class discussions, 
delivering practical, examinations, correcting student’s work, and grading. This tradi-
tional lecture method, which many have observed to be conservative with the advent 
of technological changes that brought new platforms for education, is still undoubt-
edly retained but with some disruption. In 2020, with the outbreak and escalation of 
coronavirus pandemic, a new government policy called for the social distancing of the 
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population in Kenyan societies, in response to health advisory to curtail the spread of 
coronavirus that affected the normal way of life, and required devising and imple-
menting new methods in the public domain was a life changer. This was more appar-
ent in institutions of higher learning in Kenya, both public and private as demands 
for teaching, learning and other services including examinations had still to be 
undertaken on a need basis. Delivery of lectures and learning from students then have 
to take place via online platforms where the popular ones include Google Classroom, 
Google Meet, Zoom and locally devised including e-learning and ‘MITIHANI’. These 
platforms partly provided for what scholars have referred to as ‘Massive Open Online 
Courses (MOOCs)’, which came in as a solution to deal with the challenges experi-
enced that required learning remotely as reviewed in the next section.

However, as this became the norm, lecturers, students, parents, administrators 
and government officers in the education sector have experienced trust problems 
while embracing the use of digital. This raises questions as, why use of digital or 
what has been extensively covered in literature as MOOCs was not or just embraced 
hesitantly both by learners and instructors. This is despite the fact that numerous 
trainings to build capacity of staff to engage students online where lecturers receive 
endless training notifications that inform them to attend particular training on how to 
use different online platforms for teaching and examining students.

In the recent past, the training has been about asynchronous learning, where 
content from teachers is shared to the target group of learners. The teacher creates 
content and posts them in the platform, so that the interaction may not necessarily 
be direct and live. Teachers’ contents and the platform matter most—many observers 
have concluded. This change necessitated responses and new requirements, which 
placed responsibilities on the shoulders of a cross-section of plural stakeholders who 
are affected by digital processes. Important questions, however, remain unanswered 
in the face of these developments.

In this chapter, I seek to examine how lecturers to students’ interactions were 
affected by the changes in teaching and learning in universities in Kenya. To what 
extent do the plural stakeholders in universities trust the use of digital in their respon-
sibilities? What role does intuition play in explaining the interactions between people 
and people as well as people and digital at the university?

There are no studies that address the question of digital trust and the role of 
intuition in understanding digital teaching and learning in Kenyan universities. As 
Marcial and Launer [1] describe the concept of digital trust “….underpins every digital 
interaction, by measuring and quantifying the expectation that a quantity is who or 
what it claims to be and that it will behave in an expected manner….it is an outcome 
that you can influence but not control…and referring to the level of confidence in 
people, processes and technology to build a secure digital world…”. In the next section, 
I provide a methodology that this paper relied on. The study is an analysis of past data 
that was collected in 2020–2021 in a larger framework of the study of digital trust at 
the workplace, hosted by the Ostfalia University in Germany. This is acknowledged in 
the later part of this work. Further, secondary sources have been reviewed to benefit 
this study as provided in Section 2, which presents a review of the literature, before 
turning to Section 4, which presents the key findings of the study.

1.1  Methodological statement

The present study is timely and benefits from studies on intuition and digital trust 
at the workplace within the project coordinated by Ostfalia University of Applied 
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Sciences in Germany. Literature within the publications of digital trust and intuition 
as well as the theoretical framework developed by Marcial and Launer [1], and 
Svenson et al. [2], who develop their study from convincing assumptions—where 
decision makers can settle on heuristics where actors use under conditions of uncer-
tainty and that intuitive decision can be greater than rational decisions under complex 
situation that demand choosing on one—that are of great significance to the pres-
ent study. Furthermore, empirical data that was collected in 2020 which addresses 
digital trust at the workplace in the Kenyan context and is in the custody of Ostfalia 
University are timely data that this study will benefit from given the reliance of the 
questionnaire and responses from the interviewee on responses about trust. The 
Kenya case of analysis would take into consideration ethics and control of data where 
reliability, credibility, transparency, integrity, and security must be safeguarded in 
the proper examination of the interaction between learners and teachers, as well as 
the administrators’ inputs in the pivotal interactions. At the same time, the theoretical 
framework on digital trust at the workplace as well presented in Marcial and Launer 
is applicable. But advancing explanation on the role of intuition, the work by Svenson 
which focuses on intuition has assumptions that can be borrowed in clarifying how 
intuition is significant in the understanding of relations between people and people as 
well as people and use of digital.

In addition, Katete [3] observes that Kenyan citizens increasingly embraced 
digital in the social, economic and political domains, a development that continues 
to create optimism in embracing the use of digital in the workplace. However, as I 
observe, even though people-to-people interaction has been affected by digital life 
in Kenya, liquid trust and solid trust are crucial dimensions that give a description 
on the Kenyan situation and overinvestment in technology may not necessarily mean 
that Kenyans trust the digital given their understanding on how the digital may not be 
reliable, transparent, and deliver integrity.

The hypothesis that the study tests is that in a digital society such as in the case of 
universities in Kenya, teaching and learning have progressed due to digital trust but 
lecturers and students have yet to understand whether they have trust on each other 
and how stakeholders including administrators and education officials interact in the 
digital space created by this shift.

It is critical to first give an operational definition of digital literacy to guide our 
understanding of how knowledge is produced, transferred and consumed as far as 
teaching and learning using digital tools and devices are concerned. The Government 
of Republic of Portugal [4], refers to digital literacy as the ability to access digital 
media and ICTs, understand and critically assess content and communicate effec-
tively. In the next section, I review the literature with a view of establishing scholarly 
coverage of the MOOCs as a critical component of this study which gives insights into 
the existence of technological infusion to enable learning to proceed, even during 
calamities that obstructed physical class attendance by learners and their teachers.

2.  Literature review

What are some of the important concepts in MOOCs and how can we explain its 
evolution? A review of the work by Goncalves and Goncalves [5] in the edited book by 
Gounder [6] is instructive here.

The letter M in the MOOC stands for Massive—this is about the scope and geo-
graphical breadth that the courses reach. It is understandable that a large number of 
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participants can enroll and then access the program. Letter O stands for Open, which 
means that courses are open to any person thereby representing the democratization 
of knowledge without restriction for not paying. The next O means Online whereby 
the platform is accessible in real time, 24 hours a day as long as there is connectiv-
ity. C stands for Course means specific learning topics for skill development and 
knowledge. This involves technology, pedagogy, and content, it gives the knowledge 
platform for people anytime, anywhere one wishes to study from and has influence in 
educational and technological areas.

As observed by Goncalves and Goncalves [5], MOOCs are a continuation of the 
trend in innovation, experimentation, and the use of technology initiated by online 
education to provide learning opportunities on a large scale and an innovation in 
creating non-traditional textbooks [7]. Moreover, MOOCs require nonentry qualifica-
tions and open access, based on the distance education model, promoting large-scale 
interactive participation and reaching far areas.

There is consensus in the literature that observes that MOOCs are an expanding 
technology and consist of courses that are open and free of charge allowing many 
people to become enrolled for diverse courses [7]. This technology contributes to 
the free acquisition of information and to equality in knowledge granting access to 
content cheaply or even free, depending on the type of courses taken by a student.

The evolution of MOOCs is traceable to the publication of connectivism and con-
nectivist by George Siemens and Stephen Downes in 2008 [7]. The work was about 
knowledge as an open online course which enabled connections across. In 2008, the 
term MOOC was created by Dave Cormier at the University of Prince Edward Island 
and Bryan Alexander. It was not until 2012 that multiple investments were made in 
the MOOC projects that allowed the courses to acquire large-scale popularity. This 
oversaw the appearance of thousands of courses that were supported by different 
platforms. Thousands of MOOCs are now spread across the world and promoted by 
various learning institutions, as well as public and private companies. According to 
the authors, some of the best MOOC platforms include Cognitive class, Coursera, 
Edx, FutureLearn, Iversity, Khan Academy, Myriad X, Udacity, Udemy and Saylor. 
The technology differs from one platform to the other. The European Commission 
launched the first Pan-European University MOOC in 2013 which allowed 
Universidade Aberta (Portugal) to join it. The university then developed a pedagogi-
cal model for massive open online courses and became the first university in the world 
to develop the iMOOC model. The iMOOC model is patented and composed of a 
set of standardized pedagogical practices extended to the institution as a whole for 
specific training levels.

Literature points to the existence of a paradigm shift that was driven by Massive 
Open Online Courses (MOOC) being a groundbreaking innovation in distance educa-
tion that enables learners to get courses from universities around the world [8]. This 
means that MOOC came as a solution to the problem of giving an online platform. 
During the COVID period, there were other learning modalities that can be explained 
using online concepts.

The synchronous online classes involve real-time interactions replicating in-
person lectures and discussions through platforms like Zoom and Microsoft teams. 
Asynchronous online learning offers flexibility with self access to materials and 
assignments. Then there is blended learning which combines traditional classroom 
sessions with online components. There is Virtual Reality (VR) and Augmented 
Reality (AR) which create new experiences and hands-on collaboration. Then peer-
to-peer learning involves students teaching each other. There is one-on-one tutoring 
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that provides personalized assistance. Gamification integrates game elements into 
education. Traditional classroom learning maintains its importance [8, 9]. Academic 
discourse on educational technology offering insights that can inform policy mak-
ers, educators and institutions. MOOCs are characterized by their open enrollment, 
allowing anyone with an internet connection to participate regardless of geographical 
location or prior educational background [10]. It encompasses video lectures, read-
ings, quizzes, assignments, and discussion forums. It fosters collaboration among 
learners.

The foundational principle of MOOCs is the open access. The concept of open 
access embodies the notion that anyone irrespective of their geographic location, 
prior educational experience or financial resources can engage in learning through 
MOOCs. Such a process has the potential to break down long-standing barriers that 
have traditionally hindered access to education, transforming learning into an inclu-
sive and borderless endeavor. Then regardless of financial circumstances, individuals 
can access course materials, video lectures, quizzes, and assignments without finan-
cial barriers [11]. This is a significant departure from traditional educational models 
that may involve substantial tuition fees that make education inaccessible to many.

Another characteristic has to do with massive enrollment when it comes to MOOC 
whereby it stands as a testament to the transformative power of technology in reshap-
ing the educational landscape. This is seen as a remarkable feature to accommodate 
a vast number of participants, known as scalability as observed by Ali et al. [12]. 
Another characteristic is the diverse course offerings from humanities to sciences, 
business to technology and even creative arts, MOOC encompass virtually every field 
of knowledge. The prominence of online format whereby the experience of video 
lectures transcends traditional classroom settings and brings expertise in instruction 
is yet another visible characteristic of MOOC.

The work by Gounder has put emphasis on MOOCs as an option widely seen by 
students as supportive for the acquisition of new skills, development of their careers, 
and learning new concepts. There are various reasons to back up this observation. 
Students access MOOCs to get new knowledge or for pleasure and to learn new 
cultures. This observation is furthered in the work by Victor P. Gil Jimenez et al. [13], 
who specifically study the influence of MOOCs in telecommunication engineering 
whereby more than one hundred official MOOCs deal with topics such as digital sig-
nal processing, Information Theory, Time and Frequency analysis, Internet of Things 
(IoT), wireless communications, modulations, signal and systems and programming 
among others.

MOOCs are mainly hosted by relevant universities and technological research 
centers [13]. The authors identify gaps that can be filled by the MOOCs, a looming 
gap between the latest innovative evolutionary technologies and the way current 
students see the future of networks, especially 5G and technology beyond this. In 
the other chapter by Bruno F. Goncalves and Vitor Goncalves [5], the authors look 
into the status of MOOCs a decade later to understand its current situation in teacher 
education. Thus, MOOCs present themselves as useful and appropriate tools for the 
training of individuals or groups of learners through development of their knowledge 
and skills supported by technology. Teachers are one of the targeted groups that 
continue to benefit from skill development. In this case, it is a continuation of the 
trend in innovation, experimentation, and use of technology initiated by distance 
and online education to provide massive learning opportunities. MOOC then means 
a course that targets large-scale, networked interactive participation. It can be 
considered to provide open access, based on a distance education model, promoting 
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large-scale interactive participation and thus one of the creative ways to provide qual-
ity education for those in far flung areas [5]. MOOCs are free online courses available 
for anyone to enroll in and give an affordable and flexible way to learn new content 
and acquire or improve new skills, advance career and gain quality experience.

Given this online experience that has transcended boundaries, I seek to establish 
specific governmental initiatives to understand whether such online platforms have 
been anchored in governments’ specific policy guides (comparable reviews in Section 
3) and from where Kenyan universities and education ministry can tap from for 
reduction of trust deficit in the use of MOOCs (explained in Section 4).

3.  Commonalities in education policies on advancing use of digital 
technology for teaching and learning from which Kenya can tap from for 
best practices

Gabriel et al. [14] in their work explore how ten countries around the world have 
integrated digital technology for teaching and learning. According to the authors, 
their analyses point at improved teaching and learning, digital maturation, data-
driven decision-making, evidence-based education and AI in education.

In their sampled cases of ten countries including Australia, Estonia, Finland, 
Singapore Germany, New Zealand, Portugal, Slovenia, Ireland and Scotland a num-
ber of commonalities with the education policy supporting digital learning were 
ascertainable. Similarities or commonalities have to do with the governments focus-
ing on teacher’s competencies and digital literacy in the utility of digital technology 
[14]. Governments were running digitalization programs in schools, emphasizing on 
professional development and establishing communities for practice to promote peer 
learning. Germany has established since 2016 what is referred to as ‘education in the 
digital world strategy’ outlining teacher digital literacies to teach their subjects using 
technologies in a pedagogically sound manner.

This approach of government support is also seen in Scotland, where digital learn-
ing and teaching had a strong focus on teacher training, supported by the national 
‘Glow Digital platform. The Glow was available to all schools in Scotland, integrating 
video conferencing functions to reach teachers even in remote and rural areas [14]. In 
Finland, the Ministry of Higher Education and Culture launched a two-year program 
in 2017 to develop digital skills for teachers across the country. There was significant 
improvement in teachers’ digital competence but an observation that disparities of 
lack of integration of digital tools in the classroom (as quoted in Ref. [15]).

In these countries, another commonality is seen with the students digital literacy, 
where they are prepared with digital knowledge, skills and competencies to live and 
learn in the digital world [15, 16]. However, there are distinctions between generic 
skills needed to live in a digital age and specific skills needed to use and apply technol-
ogy as observed by Van der Vlies [16]. The government of the Republic of Slovenia 
stated in its 2016 report that only digitally literate or e-competent citizens can fully 
communicate digitally, use modern ICT, develop new skills, be innovative and cre-
ative in the use of ICT, and in-depth understanding of ICT allows them to modify and 
create new technologies, solutions and ideas of use. Another commonality in line with 
students’ understanding is their ability to identify fake news given the digital literacy 
component in the curriculum.

With digital literacy, the ability to get prepared for jobs for the future increases. 
The use of digital learning has merit in supporting a modern workforce who have 
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adequate digital skills. ICT is required for growth and innovation, for business across 
economic sectors. ICT has now proliferated in our world. Digital skills are thus 
required for future jobs [16]. Observations about the studies also show that digital 
maturation is a benefit in digital learning and teaching in schools across the jurisdic-
tion emphasizing their use. This concerns equity and inclusion as key ingredients in 
assuring students have technologies they need for their progress. Thus, government 
policies were required to help narrow digital divides.

As these studies demonstrated, such policies should deal with two layers of 
divides, namely, first digital divide and second digital divide. In this case, the first 
digital divide refers to the gap between those able to benefit from access to internet 
and ICT infrastructure and those who cannot. Then, the second digital divide 
separates people who have the competencies and skills to benefit from computer use 
from those who do not. The observation here is that only providing access to digital 
technologies does not necessarily ensure equality and opportunity [16]. There are 
differences between students in terms of digital skills but also they use technology 
differently. So the second digital divide is a priority of a large number of countries. 
The focus is on promoting digital skills and inclusion. Research acknowledges that 
students will continue to need numeracy and literacy skills, socio-emotional skills, 
and a positive attitude toward learning [17].

The other commonality has to do with the data driven decision-making and 
evidence-based education. It is observable that education systems across the world 
are now using data derived from digital technologies to guide their decisions and to 
develop policies. Access to high-quality, timely data about students and their schools 
enables a comprehensive long-range view of education in terms of their grades, 
standardized test scores, surveys, attendance data among others (e.g., [18]).

AI that is Artificial Intelligence in education is another area that espouses com-
monalities in the education systems across the world. AI has become an integral part 
of the education landscape. In many education institutions, AI is used in personalizing 
learning and learning materials, to identify and support students with special needs 
and also to make education more and more inclusive (e.g., [19]). AI is also being used to 
improve student administration and school management processes including automa-
tion of common service channels, digitization of paper processes, greater integration of 
systems and improved user interfaces and workforce support for staff. Countries such 
as Singapore invested in inputting AI into school curriculum to help develop digital and 
AI competency for better equipping of students entering sectors that need AI adoption 
that include cybersecurity, logistics, manufacturing, and financial management [19].

4.  Discussion of findings: Trust and mistrust in digital learning in the 
Kenyan context

In the Kenyan context of digital learning and teaching, trust deficits can be under-
stood to emanate from what can holistically be described as the ‘fear of the unknown’ 
that arose from diverse quarters, including the education ministry and its key stake-
holders, university management, from professors in the university and students. 
Various reasons, however, explain this fear of the unknown which are largely related 
to systemic and structural weaknesses that hitherto are reflective on the Kenyan state 
and its institutions.

First, the government has not been focused on improving teachers’ competen-
cies and digital literacy and in the utilization of digital technology. This is left for 
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individual choice and discretion and is not necessarily a policy directive, unlike 
what we have seen in the studies by Gabriel et al. [14] in their cross-sectional stud-
ies addressing ten cases across European and some Asian countries. There are only 
piecemeal government programs emanating from the education ministry linked to 
supporting digital skills for teachers across the country. The main institution that is 
concerned with teacher recruitment does not necessarily insist on candidates’ ability 
to master the use of MOOC as an option to the existence of traditional methods of 
knowledge dissemination to match the technological progression that is now available 
in the education sector.

Second, in the Kenyan situation, students’ digital literacy is not necessarily 
guaranteed. Though training is rolled out before teaching and examinations are 
undertaken, these are not well-coordinated initiatives that can bring change and 
integration of literacy into the curriculum. The ventures are meant to enable stu-
dents to only grasp the basics of the use of digital platforms to attend classes online. 
Their preparedness for digital knowledge, skills, and competencies is not driven 
by the desire to be in a digital world, save for garnering bare minimum during 
knowledge transfer imparted by the teacher. This challenge emanates from the fact 
that students’ entry requirements do not emphasize on knowledge of the MOOCs 
but the majority of them, especially from schools in rural setups begin to learn for 
the first time as they join undergraduate classes in institutions for higher learning. 
Thus, students’ mastery of online learning remains slow and they lose trust during 
the learning process, when taking their assignments and in the main examination, 
thereby leading to poor performance in some of the subjects they take using online 
platforms, compared to when they undertake the same through the traditional 
lecture method.

Third, the divides between students are wide and extreme. In the first case of the 
divide, it is observable that in Kenyan universities, students’ access to ICT infrastruc-
ture causes increasing disparities. Only a small proportion have personal equipment 
in terms of desktops and laptops which are required for digital learning. This defi-
ciency by the majority of students then forces them to get alternative ways at their 
disposal. It has to do with moving to do their work in cyber cafes, most of which are 
not conducive to undertaking academic work and discussion. Moreover, such cyber-
cafes charge higher rates to profit from their clients, piling more burden on students 
who face financial constraints. Although students have ownership of smartphones, 
these can lead to certain limitations, especially regarding undertaking assignments 
that require generating qualitative and quantitative data and interpretation in longer 
essays as required in social sciences and humanities. However, more intriguing of this 
situation of digital divide is differences in digital skills which shows how those with-
out digital skills are disadvantaged and separated from getting knowledge in subjects 
they are enrolled for in school.

Fourth, data derived from digital technology is still not embraced more so in 
learning institutions and larger education systems in Kenya. Therefore, decision 
making on whether universities can entrust the digital data fully such as quality of 
student assignments, their surveys, examination scores and even class attendance 
are distrustful. More so whether the use of AI is to be implored is disputable. AI is 
still not well understood as technology that can facilitate learning. It is feared as a 
disrupter of learning and teaching. University teaching staff are pessimistic about 
students’ demands to use the aid of AI for learning. Online classes still require 
full attendance of course instructors where instruction sources are traditional 
publications.
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5.  Conclusion

Though the coronavirus pandemic forced some Kenyan universities to transition 
from face-to-face teaching and learning, the systemic failures in fully embracing the 
digital education system necessitated calls for a return to traditional lecture and inter-
action. This suggests that Kenya, like other African economies, is not ready to invest 
fully in the use of digital technology to facilitate teaching and learning in institutions 
of higher learning. The limitations observed above show how government priorities 
are not directed toward digitizing capacities, which in turn affects knowledge produc-
tion, knowledge transfer and knowledge consumption. In order to respond to techno-
logical demands that are determinant for societal growth, Kenya will need to invest in 
digital technologies to be used in schools and invest in training learners and teachers 
for better outcomes. As observed in the literature that I have reviewed in this study 
and the section on comparative policies on the use of digital processes, online learning 
should not be viewed as a disruptor of normalcy but as a support required by digital 
students and teachers and to measure to the digital era that the globe has embraced. 
There is a need for Kenya and other African states to continue prioritizing the use of 
these online platforms- the MOOCs in order to democratize learning, to make it open 
for those yearning for more and to increase enrollment rates, but at the same time put 
measures for maintenance of quality education.
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Chapter 5

Transition in the Concept of 
Scaffolding
Soyoung Park

Abstract

Scaffolding, which is actively utilized as one of the support strategies in  teaching 
and learning, was originally provided as face-to-face support for novice by expert. 
However, as numerous technology-based tools including software systems started 
to be applied to scaffolding, the scope of interactions in scaffolding has become not 
only limited to instructors and learners but extended to diverse forms of technology-
mediated or technology-driven support. Furthermore, adaptive learning technologies 
including learning analytics and AI-based technologies have further made more adap-
tive scaffolding possible with instant diagnosis and feedback. This study explores the 
transition of scaffolding concepts and draws implications for teaching and learning. 
The literature review method was used to examine studies on scaffolding.

Keywords: scaffolding, software scaffolding, technology-based scaffolding,  
adaptive scaffolding, learning analytics, AI-based technology, adaptive learning

1.  Introduction

Admitting that the concept of scaffolding was introduced in the 1960s, the 
interaction between humans was the dominant method of scaffolding in teaching 
and learning. However, along with technological development, the forms of scaffold-
ing have become more diverse and such advanced technologies have made possible 
scaffolding more instant and adaptive. As scaffolding realized by enhanced technol-
ogy sometimes does not reflect the original elements that were emphasized by early 
scholars [1–3], such as calibrated support and fading, it has often been questioned to 
be regarded as scaffolding [4].

Nevertheless, it might be right to revise the concept of scaffolding as the teaching 
and learning environment has already embarked on a series of technologically sweep-
ing changes. There seems to be a need to modify the concept of scaffolding which 
encompasses the various forms of scaffolding between humans and software, medi-
ated by cutting-edgy technologies [4]. Although Roy Pea [4] has criticized software 
scaffolding as it lacks the important elements of scaffolding of calibrated support and 
fading and re-conceptualized scaffolding as a process and a structure, it still does not 
include the characteristics of today’s adaptive and automated scaffolding.

This study intends to lessen any confusion in understanding the concept of scaf-
folding and promote an expansive understanding of it, by comprehensive examina-
tion of scaffolding research. Furthermore, it is expected to contribute to developing 
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and employing more varied and innovative forms of scaffolding which will lead to 
more effective and efficient support in teaching and learning. This research will go 
over how scaffolding looked like in traditional terms, how it changed over time with 
technological advancement, and how it is now with adaptive learning technologies 
including AI technologies.

Scaffolding refers to one of the supportive strategies in teaching-learning, mean-
ing an adequate level of support provided by a teacher or more knowledgeable peer to 
help learners complete tasks or solve problems that would otherwise be out of reach 
on their own [5]. The concept of scaffolding was first introduced by scholars, such as 
Vygotsky [1, 2] and Wood, Burner, and Ross [3]. Since its introduction, scaffolding 
has been actively utilized and studied as assistance in learning or problem-solving 
processes. Research and practical applications of scaffolding have evolved around 
interactions among humans as well.

However, with technological advancement, various software tools have become 
more widely used for scaffolding. The meaning of scaffolding is no longer confined 
to the interactions between humans but to the ones between humans and software, as 
well as the support unilaterally provided by software. Scaffolding is also used to cover 
diverse cognitive tools and instructional support, including coaching, modeling, and 
distributed cognition. In addition, new terms were created such as ‘software-realized 
scaffolding’ [6], ‘scaffolding in a technologically enhanced learning environment’ or 
‘open learning environment’ [7], ‘synergistic scaffolding’ [8], and so on.

Furthermore, as adaptive technologies have been applied in teaching and learn-
ing practices, scaffolding with such technological enhancement made more adaptive 
learning possible. Learners’ readiness and needs can be incessantly diagnosed and 
appropriate supports can be provided in a timely manner, which could consequently 
promote more personalized and optimized learning. Although early software scaf-
foldings were often criticized as having limitations in offering calibrated diagnosis, 
adaptive support, and fading, adaptive scaffolding is clearly distinctive from those 
early software scaffoldings or other instructional supports, such as cognitive support, 
coaching, or modeling [4, 6, 9].

This research aims to examine the transition of the scaffolding concept, from 
traditional approaches to recent software scaffolding and adaptive scaffolding with 
technological development. Although there are numerous studies concerning various 
scaffolding practices, including the concept, principles, and strategies of scaffold-
ing, it is hard to find research dealing with how the scaffolding concept has changed 
throughout time. It seems necessary to investigate how scaffolding has been changed 
so far since first introduced as a teaching and learning aid. Such research would help 
re-establishing the concept of today’s scaffolding which utilizes advanced technolo-
gies and be able to bring implications on how to design and apply various scaffolding 
strategies for more adaptive learning.

Research Questions: How the concept of scaffolding has been transited over time?

2.  Methods

In this study, a method of literature review was used to examine existing studies 
on scaffolding theories and practices ranging from traditional approaches to scaf-
folding to software-based and adaptive ones. Based on such investigation, how the 
concept of scaffolding has shifted was discussed.
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The literature review was conducted through the stages of investigation, selection, 
analysis, and integration. First, in the investigation stage, research methods were used 
according to the scope of the topic [10] and types of materials [11]. Relevant topics 
were subdivided into scaffolding, ZPD, cognitive apprenticeship, software-based and 
technology-based scaffolding, adaptive scaffolding, learning analytics, and AI-based 
scaffolding. A search was conducted through books, research papers, institutional 
research reports, academic conference papers, and so on, using thematic keywords via 
Google Scholar Search, Wikipedia, ERIC, Springerlink, Jstore, and ScienceDirect, etc. 
Furthermore, to ensure the continuity of precedent studies, Google Scholar Search 
Alerts (http://scholar.google.co.kr) was used to receive information on relevant topics 
and materials and to check out the latest research. Second, in the selection stage of 
the precedent literature, the precedent studies were reviewed based on Hart’s [12] 
criteria on authority, seminality, and relevance, and then suitable studies for this 
paper were extracted. In addition, references were tracked, which were cited by the 
selected literatures, and additional literatures were chosen which were continuously 
mentioned among other related papers. Third, in the stages of analysis of precedent 
studies and integration, the selected research was classified by the relevant domains, 
and the main contents of each research were summarized. After analyzing the main 
concept and elements, scaffolding-related contents and implications were categorized 
and restructured according to certain criteria.

3.  Traditional approaches on scaffolding

The term scaffolding was originally used in architecture, which means a tempo-
rary construction that is installed as support for buildings, a path for workers, and 
a foothold for construction works, and then is removed when the construction is 
completed and the support is no longer needed.

The use of the term scaffolding as a concept of teaching and learning originated 
from the study of the development of Vygotsky [1, 2] and Wood et al. [3]. In the 
socio-cultural developmental theory, Vygotsky [1] sees that children develop through 
social interactions with adults or with other intellectually mature people. This idea of 
human development into higher mental processes appears in the concept of the Zone 
of Proximal Development (ZPD). According to him, humans can develop by solving 
problems that cannot be achieved by themselves, through interactions with those 
more knowledgeable others.

Although the concept of scaffolding in teaching and learning context is rooted in 
the theory of Vygotsky [1, 2], the term was used already in Wood et al.’s [3] research. 
They used the term ‘scaffolding’ as a metaphor for the interactions between tutor 
and children during the course of problem solving aimed at completing the pyramid 
puzzle, where the meaning of the scaffolding was in line with the assistance by adults 
in the ZDP of children explained by Vygotsky [2].

Scaffolding has become a more concrete concept that refers to the words and 
behaviors of instructors and other kinds of support in the context of teaching and 
learning, enabling learners to accomplish tasks that cannot be achieved alone [13]. 
Through this scaffolding strategy, instructors can focus on keeping learners interested 
and engaged, allowing them to gradually take responsibility and control over tasks 
[14]. At the beginning of the task, the instructors take the initiative and actively 
support the problems that are difficult to solve independently but they hand over 



Massive Open Online Courses – Learning Frontiers and Novel Innovations

58

the initiative to learners so that learners become self-contained and self-regulatory 
problem solvers, which is the purpose of scaffolding [15].

The cognitive apprenticeship model of Collins, Brown, and Newman [16] is a 
traditional approach in which scaffolding is embodied as a strategy in the teaching 
and learning environment. In their theory, where learners are guided by an instructor 
or an expert, scaffolding is conceptualized as one of the important teaching methods 
along with coaching, modeling, and fading. The core of scaffolding from this model 
is also rooted in Vygotsky’s [2] ZPD concept. By providing scaffolding and fading as 
teaching strategies in the context of problem solving, learners can gradually complete 
their tasks that are difficult to solve on their own. Internalization of various learning 
strategies was used as goals of the cognitive apprenticeship learning including the 
following: heuristic strategies, which are related to the process or method of progress-
ing the learning as well as knowledge about the contents, and cognitive and meta-
cognitive strategies including the use of specific intellectual functions and reflection 
during the learning process [16, 17].

Concerning these traditional approaches, Pea [4] stated that the nature of scaf-
folding was mainly based on the work of Vygotsky [1, 2] and Wood et al. [3] as a 
‘structure’ as a noun and a ‘process’ as a verb. In terms of structure, scaffolding means 
a kind of ‘structured context,’ allowing the tutor to limit and structure the problem-
solving context through tacit, detailed measurement and evaluation of the children’s 
ability or need. The provision of this structure or form helps children solve problems 
or tasks that cannot be accomplished by themselves. Scaffolding as a verb would 
refer to a process, as many types and aspects of activities are frequently supported as 
scaffolding until the children are able to work out problems independently. In addi-
tion, these scaffolding strategies are based on the concept of the ZPD by Vygotsky 
[1, 2] meaning that learners can achieve their own goals through the assistance from 
instructors and others.

In such traditional approaches to scaffolding, early studies focus on the interac-
tions between parents or adults and children [18, 19]. Studies in the 1980s show that 
with the ZPD as a key component, more intellectually mature people support those 
less mature to elevate their knowledge and skills to a higher level [20]. In the study of 
‘Dynamic Assessment’ by Campione and colleagues [21, 22], a series of step-by-step 
hints are provided during the course of completing assignments, which allows to con-
sistently measure and assess the level of help needed for learners. Scaffolding has also 
been actively examined as a strategy to support reading and writing activities. In the 
research of ‘Reciprocal Teaching’ by [23] and ‘Procedural Facilitation’ by Scardamalia 
and Bereiter [24, 25], scaffolding and fading are utilized in addition to coaching and 
modeling to serve as structuring devices for reading and writing activities for learners. 
Learners are provided with necessary strategies for these activities through a dem-
onstration by an expert, or with a dialog or clue card for guidance on the necessary 
thinking methods at each stage [26]. It has been reported that learners are expected to 
engage in reflective thinking and inquiry during the learning process and to develop 
cognitive and meta-cognitive skills and abilities through such supports [27].

4.  Scaffolding mediated by enhanced technology

In addition to such a cognitive approach to scaffolding, the meaning, forms, 
and methods of scaffolding have changed as well with technological development 
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[28–30]. The meaning of scaffolding has been extended to the interactions between 
humans mediated by technology, or even into the interactions between technology 
and humans [30, 31]. That is, scaffolding has transformed into a form of mediation 
that takes place when learners are immersed in a ‘technologically enhanced learning 
environment’ or ‘open learning environment’ [7, 32, 33].

This ‘mediating’ scaffolding assists learners in many ways. It focuses on sup-
porting learners by clearly presenting basic procedures and structures for complex 
tasks and reproducing support information in different forms [7]. For example, if 
learners perform a complicated assignment, the instructor would provide necessary 
menu labels through the software, a visual representation of the process activities, 
or prompts through which they can check whether they are performing well, how far 
they have completed so far, and which process they are at the moment. Scaffolding is 
provided in a way that helps learners to fulfill the task more effectively and efficiently 
[34]. In addition, such technology-based presentation styles and methods of scaffold-
ing can be implemented in the most effective way for each learning phase, which is 
different from traditional scaffolding provided by instructors [7, 35]. To illustrate, if 
learners ask for a structured summary of learning progress up to a certain point, 
scaffolding can help with such organization. If they prefer visual representation, 
scaffolding can visually reproduce the contents using the advanced technology that 
learners have chosen as well. In particular, software systems that provide prompts in 
many ways including face-to-face prompts of instructors, are also called ‘distributed 
scaffolding’ [35]. It has been further reviewed that scaffolding is mediated by vari-
ous contextual factors such as instructors, peer learners, software, curriculum, and 
teaching-learning contexts with many elements being used as resources for learning, 
thereby creating learning synergies [8, 31, 35].

Scaffolding provided via technology can be utilized in a way that promotes 
meta-cognition as follows: helping to understand the concept of the task or grasp its 
macroscopic process or structure, and strategically assisting in learners’ problem-
solving or in reflective thinking, monitoring, and decision-making [36, 37].

First, scaffolding that facilitates conceptual understanding aims for ‘sense 
making,’ and thus supports learners in many ways: visual representation, diagrams 
by the visual concept organizer, guidance and advice from experts, inquiry prompts 
to facilitate understanding or tools for learners to visualize the contents by them-
selves. Studies [38–40] on scaffolding that facilitates conceptual understanding 
provide diagrams of the visual concept organizer or network, or different versions 
of visual materials related to the contents to improve learners’ understanding. In 
the study on Animal Landlord [41] and Galapagos Finches [5, 42], structured space 
and analysis tools are provided to learners as a means to analyze and explore the 
learning contents.

Scaffolding, which helps to identify the procedure or structure of the task, visual-
izes these through a diagram and provides a modeling of the instructor’s solution as 
well as information and resources available to the learners at each stage. Examples of 
this scaffolding include ‘Model-It study’ [39] and the ‘Training Wheels’ study [43]. 
According to these studies, learners are provided with structures of the activities 
selected by themselves among the complex task structures, thus scaffolding is offered 
in a way that enables learners to navigate through complicated tasks without diffi-
culty. ‘The KIE’ [44] and ‘Symphony system’ [45] display expert’s advice as a rationale 
as to why learners should go through each step when pressing a particular button. 
In Galapagos Finches [5], Geometer’s Sketchpad [46], and ‘TableTop’ system [47], 
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graphical visualization is immediately offered for convenient learning at each stage 
when learners analyze the formula or manipulate specific data. The Symphony system 
[45] provides a navigation as scaffolding, allowing learners to easily move forward 
using the tapped interface.

Scaffolding provides meta-intelligent support: It helps learners strategically solve 
tasks by arranging a pool of problems in which they often have difficulty and by 
storing expert’s guidance or advice in the pool. It encourages learners with a reflective 
question prompt, collectively records and structures the learning process, and shows 
a hint to support and elicit sophisticated thinking [7, 31, 36, 37]. Scaffolding that sup-
ports meta-cognition shows that the Symphony system [45] guides learners regarding 
problem-solving procedures, allowing them to identify available action plans at each 
stage, and to freely drag and drop, where they can design a tailored learning stage. 
In the studies of KIE & WISE [48, 49] the prompts including ‘Checking our under-
standing’ are provided to learners to reflect on and monitor their learning stages. The 
Geometry Tutor [50] visualizes what learners have performed so far and what they 
need to do in the future. In addition, in the EEPS study [36], strategic scaffolding is 
provided by creating a pool of questions in which learners have difficulties to give the 
expert’s advice or clues.

On the other hand, software scaffolding seems to blur the distinction between 
scaffolding and cognitive supports. That is because, such scaffoldings have limitations 
in accurately diagnosing the levels and needs of learners and prescribing adaptive 
supports accordingly, compared to what human-to-human interactions can do 
[51, 52]. Many software scaffoldings seem to have conceptualized scaffolding in a 
much larger sense compared to the traditional meaning. It is notable that fading and 
calibrated support which were the inherent characteristics of scaffolding distinguish-
ing itself from other instructional support were not considered as an integral part of 
software scaffoldings. Scaffolding mediated and driven only by technology would 
be far from the adaptive support. In this respect, software scaffoldings would be 
regarded as distributed cognition, lacking in the elements of fading as well as adap-
tive, calibrated diagnosis and support [4].

5.  Adaptive scaffolding

With rapid advancement in adaptive learning and AI-based technology, traditional 
personalized learning has further developed in a way that could provide learners 
with optimal learning support [53]. Bernacki et al. [54] have researched efficient 
personalized learning and reported that analysis and prescription in accordance with 
learners’ prior knowledge and readiness would be the key factors for the success of 
adaptive scaffolding. Recent studies [55, 56] on adaptive scaffolding focus on calibrat-
ing learners’ knowledge levels and needs and supporting them with tailored help, 
and reporting its effect on learning performance and engagement, self-regulation, 
metacognition, and so on.

Adaptive scaffolding can be effectively delivered by analyzing and predicting 
learners’ activities using data gathered from learning analytics [57, 58]. Learning 
analytics aims to better understand and optimize learning and its environment by 
measuring, collecting, analyzing, and reporting the relevant data on the nature and 
performances of learners [59, 60]. Research on adaptive scaffolding based on learning 
analytics sheds light on a way to optimize learning. Pardo et al.’s [61] research on per-
sonalized feedback messages in a university course shows the effect of personalized 
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feedback on students’ academic achievement and learning satisfaction levels. Lim, 
Gentili, et al.’s [62] study on the effect of personalized feedback based on learner 
trace data in the learning management system also implies the positive influence of 
adaptive scaffolding on students’ regular studying and higher grades. Moreover, Lim 
et al. [56] examined the effects of real-time analytics-based adaptive scaffolding on 
students’ self-regulated learning and argued that analytics-based scaffolding using 
trace data can support in real time, inducing metacognitive activities. According to 
them, learner data can be dynamically analyzed and provide at scale support tailored 
to learners’ immediate needs.

Adaptive scaffolding is known to be highly beneficial especially for supporting 
students’ self-regulated learning, and encouraging their metacognition as it intends to 
diagnose their emerging understanding and provide timely support as well [63, 64]. 
In order to support learners’ conceptual understanding effectively, scaffolding needs 
to enable learners to understand the contexts and what they are learning, which is 
why it is important to accurately diagnose learners’ current levels of knowledge and 
to provide immediate and adaptive support according to their levels. In addition, fad-
ing, which means gradually withdraw support as learners’ understanding improves, 
would be helpful in that learners can become more self-regulated and self-directed. In 
terms of support for the task process, adaptive scaffolding can provide the rationale 
to learners as to why they should undergo a particular stage or activity. Not only that, 
adaptive scaffolding can furnish guidance and hints in advance if learners request 
effective learning strategies. In this manner, adaptive scaffolding would facilitate 
learning a great deal through the mechanism of channeling, focusing, and modeling 
as traditional scaffolding functions.

Adaptive scaffolding further progresses toward delivering tailored support to 
individual learners, even in one-to-many learning contexts as well. One instructor 
cannot provide support to a large number of learners on as-needed basis and the level 
and degree of support vary depending on individual learners [65]. However, AI-based 
adaptive scaffolding would have the advantage of providing adaptive support in a 
one-to-many context, which is called ‘automated adaptive guidance’ [55]. The auto-
mated adaptive guidance would be able to concentrate on assisting the self-regulation 
of learners, thereby enabling them to reflect on their performance up to date and to 
achieve tasks more effectively in the future [66].

Azevedo et al. [63] investigated the role of different scaffolding conditions in 
understanding ecological systems for secondary school students and reported that 
adaptive scaffolding would be highly effective. According to them, students could 
more easily shift their mental model when needed and perform better self-regulated 
learning through adaptive scaffolding. Ritter and Fancsali [67] at Carnegie Mellon 
University have developed MATHia, an adaptive 1-on-1 math learning platform for 
secondary students which mirrors a human coach with more complexity and preci-
sion. Math problems are known to be rigorous and usually involve multiple ways 
to model thinking. So, their learning platform mirrors a human tutor and provides 
AI-based adaptive scaffolding at the very moment students need it in order to help 
students work to master the lesson standards. Another example is ‘Third space 
learning’, a personalized online tutoring program built for schools by math experts, 
utilized in 3398 primary schools in the UK since 2013. In this program, AI and a real 
tutor work together to simultaneously analyze what learners have not well understood 
or learning loss, and accordingly support tutors to understand learners and provide 
optimized learning. Not only that, a learning platform called ‘Knock knock! Math 
explorers’ [68] provides adaptive scaffolding in math learning using AI technology for 
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primary low-graders. Other studies [69–72] have also reported that adaptive scaffold-
ing led to promote students’ understanding in geography, algebra, statistics, etc. Such 
studies also maintain that adaptive scaffolding facilitates students learning by sup-
porting students’ self-regulatory behavior and more efficient and effective conceptual 
understanding.

6.  Discussion

Although the transition has been made in the form of scaffolding from traditional 
face-to-face interaction between novice and expert to adaptive technological support 
based on recent learning technologies, it is evident that different and diverse types 
of scaffolding still seek to abide by its original elements and the basic mechanism of 
scaffolding.

The elements of scaffolding are known to be (1) establishing a shared goal, (2) 
active diagnosis of learners’ understanding and needs, (3) providing tailored assis-
tance, (4) maintaining pursuit of the goal, (5) giving feedback, (6) controlling of 
frustration and risk, (7) assisting internalization and independence, (8) generaliza-
tion in other contexts [3, 72–75]. As these elements make scaffolding different from 
other learning aids, they would still be crucial in terms of distinguishing scaffolding 
from other supports. To be specific, establishing a shared goal in task completion 
becomes a priority when providing scaffolding, as any type of learning basically has 
its purpose of enhancing ‘specific performances’ [6]. As implied in the concept of the 
ZPD by Vygotsky [2] and the concept of scaffolding by Wood et al. [3], if scaffolding 
is to be provided as a strategic support, it must have a clear goal for learners to achieve. 
Next, active diagnosis of learners’ understanding and needs and providing tailored 
assistance mean that learners’ current level and needs are to be frequently measured in 
specific learning contexts, and based on these measurements, adaptive and calibrated 
support is to be provided to individual learners. When learners cannot solve the 
problems by themselves, it is critical to provide them with sufficient assistance to help 
them find out solutions on their own [76]. Therefore, accurately diagnosing learners’ 
conditions and providing corresponding assistance would be key characteristics when 
designing and applying scaffolding. Furthermore, maintaining the pursuit of the goal, 
giving feedback, and controlling frustration and risk are essential in any type of scaf-
folding. Such function would encourage learners who need to solve problems that can-
not be solved independently, to understand the tasks and problem more deeply, make 
strategic decisions, and exert on achieving their goal, relieving their potential anxiety 
or fear Through such a process, learners can gain independence, and further be able 
to apply and generalize the problem-solving techniques in other contexts. In other 
words, learners gradually internalize problem-solving skills through scaffolding, and 
even when this is slowly removed, they can manage the task independently. Learners 
then finally become completely self-reliant, where they can apply the problem-solving 
skills in other contexts as well. These elements would be able to define scaffolding as ‘a 
social process and a structure’ that enables learners to develop independent learning 
skills by providing adaptive and continuous diagnosis and support [4]. Although the 
degree of each element may differ in accordance with diverse scaffolding types and 
methods, these basic elements seem to remain pivotal.

Next, most scaffoldings seem to have things in common in terms of its basic 
mechanism which was argued by Wood et al. [3]. Pea [4] explained such mechanism 
of scaffolding connoted in the study of Wood et al. [3] as channeling, focusing, and 
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modeling. To begin with, channeling refers to the provision of a sort of ‘pathway’ for 
learners to effectively perform tasks, thus limiting their autonomy so that they can 
productively cope with complexities occurring in the course of problem solving [4]. In 
other words, scaffolding is intended to provide learners with step-by-step directions 
and guidance to follow, thus minimizing uncertainty, chaos, and frustration, eventu-
ally enabling them to achieve a more successful task resolution [3, 26, 77–79]. Then, 
focusing is to help learners maintain attention and concentration by emphasizing the 
contents related to each stage of the task, so learners can stay focused on their goal 
[4]. By clearly presenting and highlighting the final goal and underlining relevant 
contents and activities in various representational forms, learners are encouraged to 
carry out complex activities with plans, purposes, and directions [3, 26, 30, 77, 79]. 
Last but not least, modeling is to demonstrate the ideal problem-solving processes and 
outcomes by experts [4]. Providing learners with expert’s approaches and solutions 
to the current assignment would encourage them to develop their performance by 
comparing to and reflecting on the expert’s one. Scaffolding practices apparently try 
following this mechanism to provide learners with the momentum for better thinking, 
understanding, and insight to reach a more efficient and effective solution by inducing 
and sustaining learners’ attention, structuring tasks, emphasizing key contents, and 
providing emotional support [77–80].

7.  Conclusion

In order for technology-based scaffolding to fully maximize the potential of 
scaffolding, the key would be to carefully diagnose learners, assist them instantly, and 
deliver adaptive guidance which is to discontinue support little by little as learners’ 
problem-solving ability improves [55]. Although technology has not been developed 
enough to replace human thinking and decision-making, it can be achieved through 
more research on further areas such as more automated and adaptive scaffolding with 
the integration of learning analytics and AI-based technologies.

Not only that, scaffolding that properly utilizes technology needs to be developed 
to the extent that it can fully function as an ‘intelligence amplifier’. Pea [4] mentioned 
Engelbart’s [81] framework for the ‘Relationship between Computing and Human 
Thinking and Activities’, suggesting that technology should be exploited to further 
increase human intelligence. According to Engelbart [81], symbols can be arranged 
and reproduced already within a very short time through technology tools before 
humans can see, act, store, recall, or manipulate them. This can be realized by 
advanced technologies, including computing devices. Technology has evolved beyond 
imagination, providing a very sophisticated visual image for humans to communicate 
more easily and quickly, to reproduce information and knowledge, and to achieve 
various tasks. Therefore, technology is likely to be used as a medium to amplify 
human intelligence, enabling effective learning when it is possible to accurately 
provide adaptive help.
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E-Learning in Morocco:  
Definitions and Leading 
Approaches for Assessing the 
Success of Information Systems
Abdelaziz Ouajdouni

Abstract

E-learning continues to grow increasingly crucial in Moroccan educational 
contexts as well as those throughout the world. This theoretical chapter examines 
Morocco’s e-learning environment with an emphasis on terminology and the pri-
mary methods for assessing information systems’ efficacy. Comprehending these 
mechanisms is imperative in augmenting the efficacy of e-learning endeavors. Using a 
variety of models and theories, including the Technology Acceptance Model (TAM), 
user satisfaction, e-learning quality, and DeLone and McLean’s Information Systems 
Success Model, we provide a theoretical foundation for future studies and real-world 
e-learning applications in Morocco. Additionally, this chapter explores the factors 
that may influence the success of an e-learning system. This chapter offers insightful 
information that will help educators and policymakers in Morocco to enhance their 
e-learning methods.

Keywords: higher education, COVID-19, Morocco, e-learning, information systems, 
success, platforms, technology acceptance model, information system success model

1.  Introduction

Information Technology (IT) has transformed many facets of modern life, and 
education is no different. The rapid advancement of e-learning platforms has fun-
damentally changed how students are provided with educational materials. They 
remove geographical and temporal barriers from instructional resources, making 
them more interactive, effective, and accessible to students [1]. Nowadays, the major-
ity of educational institutions use e-learning platforms to provide their courses [2]. 
These institutions have had to switch from in-person to online education as a way 
to resume students’ learning, particularly in the last few years due to the COVID-19 
issue [3]. Higher education institutions in Morocco and many other nations are incor-
porating these technologies more and more into their programs to improve student 
learning and raise educational standards in this quickly changing environment.
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According to Favier et al. [4], e-learning is considered as an instrument for 
managing relational, cultural, and technological knowledge and could drive change 
within an organization. Certain terms that are indistinguishable such as online learn-
ing, remote learning, web-based education, and open learning have been employed 
interchangeably during the last few years. Overall, this is recognized as a learning 
method that enables the flexible transfer of abilities and knowledge to an extensive 
number of beneficiaries at different times and places. Mixing technology and educa-
tion offers a new approach to learning in the age of information and communication 
technologies [1].

As previous studies on the use of digital transformation in education have only 
examined scattered phenomena, e-learning requires further conceptual discussion 
and improvement. Many fundamental questions, particularly regarding e-learning 
assessment, are largely ignored in the current literature. For example, how can the 
success of e-learning systems be measured? What is the actual performance and 
success of e-learning systems in Moroccan universities? How do the experiences of 
Moroccan universities differ from those in contexts more familiar with e-learning, 
and what lessons can be learned? What are the most effective methodological 
approaches to evaluate the success of e-learning information systems (IS) in the 
specific context of Moroccan universities? Although the evaluation of IS has been 
extensively analyzed, with diverse approaches, gaps remain. There is a lack of 
information concerning the evaluation of e-learning IS success and even less in 
proposing methodological frameworks for measuring both the processes and the 
outcomes of e-learning. Delone and McLean [5] assert that IS appraisal encompasses 
various aspects, both technical and qualitative. Despite this, critical issues related 
to e-learning evaluation, especially within universities, remain unaddressed. While 
some scientific articles explore the real impact of e-learning on accessing educational 
documentation or providing training in digital formats for Moroccan students, com-
prehensive coverage of its implementation and impact within universities is lacking. 
Few studies address issues relating to the evaluation of e-learning systems’ success in 
the context of Moroccan universities, constituting a gap in the literature. This chapter 
aims to explore the e-learning landscape in Morocco, focusing on the definitions and 
leading approaches for evaluating the success of e-learning systems in Moroccan 
context.

1.1  Background

Research into the business value of Information Technology (IT) studies the 
effects of information technology on organizational performance. Researchers have 
used a multitude of approaches to evaluate and estimate the mechanisms that can 
contribute to the organizational performance of firms. Prior research has found that 
IT can contribute to improving organizational performance [6–8]. In a study on the 
influence of IT on organizational results, Abrego Almazán et al. [9] were able to 
deduce that companies that devote a lot of time and effort to improving the quality 
of IS favor their organizational results. According to Martínez-Caro et al. [10], the 
digitalization of companies can stimulate the development of value-added activities, 
but organizations will only be able to unlock this potential if they integrate, ceteris 
paribus, a digital (also called numerically) organizational culture.

According to Shannak [11], without IT, organizational performance is regarded 
as unrealizable. These changes also have an impact on educational systems. In the 
field of education, many interested parties are concerned about the digitization of 
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higher education institutions. The primary goal of institutions is now to train future 
professionals to be capable of handling problems and finding solutions, including 
digital competency as a critical level of expertise, because ICT (Information and 
Communication Technology) skills are becoming increasingly important in all 
contexts, including the workplace [12]. According to a study in Ref. [13], instructional 
technologists’ pedagogical competency in using educational technology is crucial for 
professionals in teaching, education, and training fields.

The implementation of technology to boost learning in higher education institu-
tions such as universities has become commonplace due to its ability to lower time 
and space barriers in traditional learning environments [14, 15]. The main time and 
location constraints in higher education are eliminated by IT, allowing access at any 
time and from any location [16, 17]. In conjunction with in-person instruction, online 
learning is becoming more and more common in higher education institutions and 
allows students to learn in a timely, continuous, and flexible manner [18].

Nowadays, worth billions of dollars, the integration of digital technology into 
higher education is transforming into a multibillion-dollar industry where global 
technology companies are increasingly influencing higher education affairs [19]. 
The education sector is one of those that has been most significantly impacted by 
the continued development of information technologies due to the rise of learning 
technologies. In the words of Januszewski and Molenda [20], technology for educa-
tion is the study and ethical practice that aims to enhance performance while promot-
ing learning through the creation, application, and management of technologically 
suitable processes and resources.

Furthermore, it is important to remember that the creation of educational materi-
als and teaching strategies has required several adjustments in response to the grow-
ing accessibility of electronic resources. These resources, which include electronic 
books, electronic journals, full-text review databases, and the Internet, have found a 
home in libraries and have grown to be significant information sources for students, 
instructors, and librarians [21].

1.2  Motivations

In an increasingly hyper-connected world, the challenge of digital transforma-
tion is now a fashionable one for institutions, whether public or private, leading 
to a reshaping of all aspects of an organization, including those linked to IS. The 
digitization of procedures is becoming widespread in organizations, and its imple-
mentation requires organizations to invest in their efforts to address financial, 
human, and strategic issues [22]. Digitalization is becoming more than ever a neces-
sity of the first order, in order to streamline certain procedures and improve user 
access to services and to build a digitalized organization that can promote a new IT 
generation [23]. Considering the rapid evolution of the use of IS, in particular those 
related to e-learning, and the interest in evaluating the success of these systems 
within any organization, we believe that this is a primary motivation for this study. 
As we previously stated, there is a lack of information on evaluating the success of 
e-learning IS, and even less in proposing methodological frameworks for measuring 
both the processes and the outcomes of e-learning, hence the second motivation. 
The third motivation relates to the benefits that can be derived from this study and 
provided to practitioners. Such reference is important in shaping the success of the 
e-learning system, which in turn will generate academic and scholarly value from the 
information systems. Our chapter provides implications for theory. The theoretical 
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implication of this chapter is to further discuss the various definitions of e-learning 
platforms and the definitions of IS success and the main approaches to assessing 
the success of information systems. It also proposes a milestone model, specifically 
dedicated to the success of e-learning systems in the Moroccan university context, 
allowing researchers to better understand the key factors that contribute to improving 
the level of e-learning success.

This chapter aims to explore the e-learning landscape in Morocco, focusing on 
the definitions and leading approaches for evaluating e-learning success in Moroccan 
context.

1.3  Problem statement

While emergencies often have an impact on the activities of universities, the major 
disruption caused by COVID-19 on a global scale presented particular difficulties for 
academic institutions [24]. Around the world, and especially in Morocco, the COVID-
19 pandemic has brought about a drastic change in university operations, with 
significant ramifications for public authorities in charge of higher education. These 
have been forced to implement remote learning systems quickly, so that the learning 
process could continue without any interruption [25], highlighting the critical need to 
assess the effectiveness of university e-learning systems.

In order to maintain the continuity of instruction offered to the student body, 
Morocco’s higher education sector has been compelled to swiftly transition to this new 
mode in tandem with the suspension of classes and the closing of Moroccan schools 
and universities as of March 16, 2020.

While Moroccan universities, accustomed to traditional teaching methods prior 
to the pandemic, faced significant challenges in making the shift, institutions in 
other contexts, already acquainted with e-learning practices, were able to adjust more 
quickly and effectively. This disparity in the experiences of various institutions raises 
important concerns about the effectiveness and true success of e-learning systems.

The assessment of this success has grown to be a major concern for researchers, 
especially at this critical period. Therefore, this chapter aims to explore the differ-
ent approaches to evaluating the success of e-learning IS, with a special focus on the 
particular context of Moroccan universities.

2.  Digital transformation of public services: case of the Moroccan 
university

The field of information and communication applications has seen a dramatic 
transformation in recent years due to advancements in computer technology. We live 
in a time that is characterized by advancements in ICT and potential changes to public 
service management to meet citizen expectations for real-time, highly valuable digital 
services [26, 27].

Universities and government agencies similarly must embrace technological 
advancements by committing to digitization, which will enable the establishment of 
an organized platform at the organizational level [28]. The use of ICT in the public 
sector increases accountability in procedures and public administration management, 
which enhances service effectiveness and transparency [29].

Considering that public universities are also part of the same institutional 
framework for public management, we can point out, without being thorough, the 
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oversight processes, managerial architectures, and crucial or beneficial elements 
of the new public management that are implemented in state-run businesses and 
governments. The goal of the new public management is to foster an atmosphere of 
leadership in the public sector that emphasizes on results [30]. As it turns out, ICT is 
one of the most widely used tools for streamlining work processes, boosting effi-
ciency within organizations, and enhancing transparency [31].

As stated by Lytras and de Pablos [32], the growth of a knowledge-based economy 
requires well-informed and engaged citizens who have a positive attitude and use 
innovative technologies such e-administration in a practical manner. Since then, 
Al-Hujran et al. [33] have focused on the positive effects that governments and 
citizens have had on the advancement of knowledge society as a result of the adoption 
and use of e-administration and the decentralization of online services.

As an astute visionary, King Mohammed VI introduced ICTs into public admin-
istration, where they are now a vital component in enhancing the effectiveness of 
information, raising the standard of services, and bolstering structural reforms. In his 
speech, on the eve of the opening of the first session of the first legislative year of the 
tenth legislature in October 2016, his majesty insisted on the use of e-administration 
“[…] In addition, e-government must be generalized using an integrated approach that 
enables the various departments and services to have common access to information. In 
fact, the use of new technologies helps to make it easier for citizens to access services as 
quickly as possible, without having to make frequent trips to the administration, which is 
the main cause of the spread of corruption and influence peddling.” Mindful of the poten-
tial benefits of the digital revolution underway in Morocco’s public administration, 
the sovereign has positioned ICTs at the center of the administrative reform program 
in a way that is both coherent and practical.

On a global scale, we believe that the contributions of digitalization technologies 
to Moroccan universities are significant because they enable timely task comple-
tion and rapid information use and dissemination among all parties involved in this 
academic environment. Furthermore, computational technologies offer some rather 
significant advantages that could alter the organizational and managerial decisions 
made by public sector organizations, including universities. These adjustments at the 
choice level are part of a larger effort that seeks to improve administrative operations 
carried out by government organizations in an effective and efficient manner, with 
the goal of improving citizen engagement and producing high-quality final products 
more quickly [34].

3.  E-learning within Moroccan universities: current situation

In a world where people are more hyper-connected than ever, the challenge of 
digital transformation is now in vogue for companies, whether public or private, 
leading to reshaping of all aspects of an organization, including those linked to IS. 
The digitization of procedures is becoming widespread in most organizations, even in 
universities, and its implementation requires investment on the part of all parties in 
their efforts to address financial, human, and strategic issues [22].

The prodigious technological developments taking place in today’s world are 
giving universities that provide face-to-face training the opportunity to offer new 
training alternatives, such as e-learning. The introduction of ICTs as a communication 
tool and as venues for knowledge transmission was the goal of the so-called scattered 
initiatives that launched Morocco’s very small e-learning phase. However, e-learning 
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really took off when international university partnerships like the Institutional 
Strengthening Program between Canada and Morocco (PRICAM, Programme 
de Renforcement Institutionnel entre le Canada et le Maroc) were established. 
This program, which was started in 1997, brought together universities in Canada 
and Morocco to research innovative teaching methods and enhance the quality of 
instruction in science and technology faculties [35]. With a focus on nations in the 
Mediterranean region, The United Nations Educational, Scientific and Cultural 
Organization (UNESCO) established the AVICENNE virtual science and technol-
ogy campus in 2003. The project, which is a distance learning initiative spanning 15 
nations, including Morocco, has been funded by the European Commission’s Euro-
Mediterranean Information Society (EUMEDIS) program in addition to receiving 
920,000 Euros from a number of partners, chief among them UNESCO1. The project’s 
primary goal was to improve the higher education institutions in the area by creating, 
assessing, approving, and disseminating electronic courses through the online plat-
form. With a platform for the development and sharing of multimedia courses, the 
goal of the Mediterranean Network of Universities (Med Net’U) project is to establish 
a distance-learning European Mediterranean University for academic and profes-
sional development. The goal of the Med Net’U project is to create a distance learning 
institution for academic and professional development that spans the Mediterranean 
and offers a platform for creating and disseminating multimedia courses. By estab-
lishing the Moroccan Virtual Campus in 2005, the Ministry of Higher Education put 
e-learning educational techniques into reality with the goal of creating and gathering 
pedagogical practices and content related to modules that complement in-person 
instruction [35]. Pedagogical resource centers were established under this project to 
assist with the administration and organization of content, assist with the securing 
of resources, assist with the scripting of content, and serve as a cornerstone for the 
advancement of e-learning in Morocco [35]. In addition, the company QualiLearning, 
which suggests using an e-learning management ecosystem, started a North-
South collaboration that resulted in the CoseLearn initiative (Swiss cooperation in 
e-learning). The initiative has contributed to the growth of e-learning in a number of 
French-speaking African nations, notably Morocco, by gradually assembling a virtual 
campus comprising multiple partner colleges. Ibn Zohr University led the program 
with assistance from the Swiss Agency for Development and Cooperation.

Given that the face-to-face mode of learning is currently the most widely used 
practice in the academic world, e-learning is gradually introducing a new concept to 
knowledge. Morocco was no exception to the rule. Consequently, it has been impera-
tive to establish a specific legal framework to enshrine this new learning modality. 
The government authority responsible for education has introduced framework law 
No. 51–17 on the education, training, and scientific research system, with a view to 
ensuring greater coherence between the various components of the education system. 
This framework law considers distance learning as an adjunct to in-person instruc-
tion, which is the conventional approach. The government must take all necessary 
and appropriate steps to enable education, teaching, training, and scientific research 
establishments in the public and private sectors. The main objective is to develop 
teaching, learning, and research resources and tools in the education, training, and 
scientific research system, especially through the following mechanisms as stated in 

1 https://unesdoc.unesco.org/ark:/48223/pf0000129979_fre [Accessed: July 1, 2024]



77

E-Learning in Morocco: Definitions and Leading Approaches for Assessing the Success…
DOI: http://dx.doi.org/10.5772/intechopen.1006484

Article 33 of Dahir No. 1–19-113 of 7 hija 1440 (9 August 2019) promulgating frame-
work law No. 51–17:

• Strengthening the integration of information and communication technologies 
in promoting the quality of learning and improving its performance;

• Creating innovation and production laboratories for digital resources and train-
ing specialists in this area;

• Expanding and enhancing remote learning as an adjunct to in-person 
instruction;

• Broadening the scope of after-school programs and services;

• Progressively incorporating e-learning in an effort to increase its accessibility, as 
stated in Article 33 of Dahir No. 1–19-113 of 7 hija 1440 (9 August 2019) promul-
gating framework law No. 51–17.

At present, however, we are faced with a number of questions about the per-
formance or true success of e-learning. In the following section, we will look at the 
success of the learning system by reviewing some definitions linked to success, 
e-learning platforms and the theoretical underpinnings based on the Technology 
Acceptance Model (TAM), the user satisfaction approach, the e-learning quality 
approach and the approach of DeLone and McLean, which can be used in the context 
of evaluating e-learning systems.

4.  E-learning system success: definitions, platforms and approaches

Never before has someone wanting to learn more about a certain topic had access 
to such a vast amount of knowledge. Access is immediate, and the possibilities 
are endless. As ICT has developed and the learner’s surroundings have drastically 
changed, traditional learning has given way to e-learning. Not only has the learner-
instructor relationship became smoother and more productive but also time and space 
restrictions have been greatly eased. Internet connectivity today ensures that people 
in industrialized nations can receive top-notch education at a reasonable price, with 
little to no costs associated with creating and delivering instructional information. 
However, e-learning techniques have not yet been fully utilized in underdeveloped 
nations, in part because of the significant upfront expenditures associated with plan-
ning and implementing platforms, as well as poor Internet connectivity [36].

Several approaches have been used to assess information systems’ success. In 
the 1980s, implementing a system and concentrating on the technical features of 
the technology were necessary for success [37]. Others defined success as the user 
happiness brought about by the efficient use of the system [38]. Some authors 
examined IS success from the perspectives of system quality, use, user behavior, 
and satisfaction [39]. Recent research indicates that the following factors determine 
whether an IS is successful: user satisfaction, perceived advantages or benefits, 
system, information, and service quality [5, 40–42]. In a post-adoption phase, success 
is linked to the adoption of the system and its continued use [5]. The IS literature 
provides several definitions and measures of IS success. Thus, the measurement of IS 
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success has become increasingly complex, yet it remains simple at heart [43]. There 
are nearly as many measures as there are studies, as stated by DeLone and McLean [5]. 
For a number of reasons, however, definitions and metrics of IS success continue to 
be challenging [42]. The first justification is that an IS combines social and techni-
cal components [44]. Alter [45] offers a second justification, stating that it is now 
challenging to discern the unique contributions that IT and work practices make to 
success due to their increasing interdependence. Some writers blame methodical 
techniques to measuring IS achievement for the challenge of defining IS success. 
They contend that it is extremely challenging to identify a dependent variable due 
to the numerous theoretical and methodological problems associated with assessing 
IS performance [46]. Seddon et al. [42] claim that the definition of IS success is still 
ambiguous and varies based on the stakeholders and kinds of IT.

According to Grover et al. [47], every stakeholder group that assesses the effec-
tiveness of an IS in an organization has a distinct definition. A successful IS, in the 
perspective of a designer or developer, is one that is finished on schedule, stays under 
budget, has a feature set that complies with requirements, and operates as intended. 
When an IS improves a user’s performance or job happiness, the user can consider it 
successful. From an organizational perspective, an effective IS boosts revenue or gives 
the business a competitive edge. However, the type of system assessed affects the suc-
cess of the IS [42]. It should be mentioned that some writers interchangeably refer to 
IS success and effectiveness. Others use the term “individual impact” and “organiza-
tional impact” [5] or “net benefits” [41] to allude to the ideas behind IS effectiveness.

For the purposes of this chapter, we will refer to what DeLone and McLean clearly 
define as the entire spectrum of measurements recommended in their models when 
we use the term IS success. Table 1 demonstrates the range of definitions of IS success 
as depicted across earlier publications concerned with IS success.

Like other organizations, higher education institutions must seize the competitive 
advantage, whether on a national or international scale, by creating a presence in distance 
learning in order to meet the needs of the student community [58]. This distance learning 
takes place via e-learning systems, which are seen as essential new tools to help universi-
ties gain this competitive advantage [59]. Many higher education institutions have already 
begun setting up the infrastructure needed to deliver their programs online [60].

With the growth of the Internet and the establishment of e-learning institutions, 
however, pedagogical content that satisfies learners’ needs and instructors’ overall goals 
must be created using appropriate platforms and clearly defined learning principles and 
theories in order for e-learning to be effective and for online programs to meet the qual-
ity requirements of the e-learning student community. The purpose of these e-learning 
platforms is to offer a uniform and unified user interface for every facet of a course [61]. 
They are deemed essential for the implementation of e-learning systems.

It should be mentioned that the literature review uncovered that earlier researches 
have examined the impact of the SARS-CoV-2 (COVID-19) on various e-learning edu-
cational platforms. These platforms were operative during the spread of the pandemic 
and provided an adequate solution to the challenge that arose during the health crisis of 
ensuring educational continuity [62, 63] and maintaining direct and indirect means of 
communication between different participants within academic institutions [64].

These platforms are computer programs that help or encourage online learn-
ing. However, there is just as much dispute over the proper terminology for 
these software programs as there is for the concept of e-learning [61]. Many dif-
ferent names are used to refer to these systems, such as Technology supported 
Learning Environment (TLE), Virtual Learning Environment (VLE), Managed 
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Learning Environment (MLE), Learning Support System (LSS), Learning Content 
Management System (LCMS), Course Management System (CMS), and Learning 
Management System (LMS)2 [61]. Certain names may be used interchangeably or to 
refer to distinct kinds of systems. There are many interpretations of what a man-
aged learning environment (MLE) is, from a broad definition to a more focused one 
that considers it to be a type of improved VLE ([65], p. 1). The terms LMS, CMS, 
LCMS, MLE, LSS, and learning platform (LP) are other terms for virtual learning 
environments, according to Stansfield and Connolly ([66], p. 31). VLE is described 
as “a collection of instructional resources intended to improve student learning 
through the integration of computers and the Internet into the learning process” by 
whatis.com3. VLE comprises the following primary components: curriculum map-

2 “ Learning Management System (LMS), Learning Content Management System (LCMS), Course 
Management System (CMS), Virtual Learning Environment (VLE), Managed Learning Environment 
(MLE), Technology-Enhanced Learning Environment (TELE), or Learning Support System (LSS)”.
3 https://www.techtarget.com/whatis/definition/virtual-learning-environment-VLE-or-managed-learn-
ing-environment-MLE [Accessed: July 1, 2024]

Authors Definitions

([48], p. 530) “Measuring and analyzing computer user satisfaction is motivated by management’s desire to 
improve the productivity of information systems.”

([49], p. 448) “[…] the effects of IS along a path can lead to better organizational performance, in this case, to a 
reduction in overall costs.”

([50], p. 119) “If an effective system is defined as one that adds value to the business, any measure of system 
effectiveness should reflect some positive change in user behavior, such as improved productivity, 
fewer errors or better decision-making.”

([51], p. 213) “The success of the IS ultimately corresponds to what DeLone and McLean [33] call the individual 
impact or the organizational impact.”

([52], p. 29) “Due to the extreme difficulty of measuring the success of implementation through cost/benefit 
studies, another indicator of success is needed. The most attractive indicator for this purpose, from 
a measurement point of view, is the use of the system.”

([53], p. 84) “An IS must be developed in response to a specific business need, such as the need to be more 
responsive to changing customer desires, to improve product quality or to improve organizational 
communications. Systems that do not support business objectives are unlikely to succeed.”

([54], p. 248) “The success of the IS is therefore conceptualized as a value judgment made by an individual, from 
the point of view of certain stakeholders.”

([55], p. 903) “If the project meets the technical performance specifications and/or achieves its mission, and if 
there is a high satisfaction with the results among key individuals in the parent organization, the 
client organization, the project team, and the project’s users or customers, the project is considered 
an overall success.”

[56] “The success of a project is only meaningful if it is considered from two angles: the extent to which 
the project’s technical performance objective has been achieved on time and within budget; and 
the project’s contribution to the company’s strategic mission.”

[57] “Major projects are assessed against four success criteria: (1) the project fulfills its functionality; 
(2) it is delivered to budget, schedule and technical specification; (3) it is commercially profitable 
for the contractor; and (4) it is terminated reasonably and effectively if it has to be canceled.”

Table 1. 
Different definitions of IS success.
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ping, which divides the curriculum into sections that can be assigned and assessed; 
learner tracking; online support for both instructors and students; electronic com-
munication (email, chat, threaded discussions, web publishing); and Internet links 
to other training resources. In general, users of VLE are given either a learner ID or 
an instructor ID. The instructor can design or edit program content and keep an eye 
on the student’s progress in addition to seeing what the student does.

A common, accepted definition of an e-learning platform does not exist. Due to 
the lack of an impartial framework for characterizing, contrasting, and evaluating 
systems without a clear definition, this presents a challenge for researchers as well 
as practitioners. We consider it customary in scientific practice to define concepts 
and provide definitions before advancing further. Researchers’ definitions of what 
constitutes an e-learning platform are summarized in Table 2.

Furthermore, there is currently no standard nomenclature for e-learning because 
it is yet an undefined subject of research ([76], p. 12). Nowadays, there are a lot of 
phrases and meanings, most of which are only loosely defined and frequently nearly 
identical, though not quite. Working without independent definitions is especially 
risky, according to Piotrowski [61], when reviewing systems. In order to facilitate the 
learning process and maximize the intended learning outcomes, we therefore adopt 
([77], p. 3) the definition of an e-learning platform, which is “an operating system 
and specialized learning management software that allow students and the instructor 
to plan, organize, monitor, coordinate, and control learning activities.”

A higher education institution offering e-learning only requires standard server 
hardware and Internet connectivity, both of which need to be sized according to 

Authors Definitions

[67], p. 5) “A software system that combines a number of different tools used to systematically deliver online 
content and facilitate the learning experience around that content.”

([68], p. 35) “A software system designed to support teaching and learning.”

([69], p. 213) “A computer program used to enhance the teaching of courses via computers and the Internet.”

[70] “A set of teaching and learning tools designed to enhance a student’s learning experience by 
including computers and the Internet in the learning process. This system provides components in 
which learners and tutors participate in a number of online interactions, including e-learning.”

[71] “A flexible system that makes it possible to work with a large number of students, to process and 
update teaching material quickly, and to choose the time and place of study. Its requirements 
are availability of discursive tools (i.e., tools to maintain communication); adaptability (ease 
with which subject content can be presented across activities); interactivity (ability for students 
to obtain material, modify and personalize it); reflection (ability to provide feedback from 
instructors).”

[72] “A social space, made up of cognitive and social interactions on or around an object of knowledge, 
in which people interact using hypermedia language for teaching and learning.”

[73] “A socio-technical process in which subjects interact in and through culture and culture is a field of 
struggle, power, difference and meaning, a space for the construction of knowledge.”

([74], p. 78) “A complete software package that handles some or all aspects of course preparation, presentation 
and interaction, and allows these aspects to be accessed via a network.”

([75], p. 23) “An integrated combination of web-based tools specifically focused on pedagogical support for 
content distribution and enabling communication, organization and pedagogical support in 
courses.”

Table 2. 
Different definitions of an e-learning platform.
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demand, which is determined by factors such as the number of students using the sys-
tem simultaneously and the type and quantity of media served [61]. The author adds 
that access to learning content, tests, various communication and collaboration tools 
for students, as well as course management and assessment possibilities for instruc-
tors are typical features of e-learning platforms. These e-learning platforms may also 
incorporate administrative functions or interfaces with administrative systems related 
to resource planning and accounting, student admissions and enrollment manage-
ment, campus management, etc.

There are many online learning platforms available these days. They can 
be divided into two groups: open-source platforms and commercial virtual 
marketplaces [59]. Currently, some of the most well-known commercial platforms 
include Angel, WebCT, Clix, Desire2Learn, Blackboard, and Clix. To name a 
few examples of open-source learning platforms, there is eFront, Open ELMS 
e-learning, eXelearning, Sakai, Atutor, Dokeos, Moodle, ILIAS, OLAT, Xerte 
Online Toolkits (XOT), and Course Builder. All of these platforms enable educators 
to create educational materials that are tailored to their own teaching and learning 
methodologies. They provide a fully functional online learning environment in 
order to produce interactive learning materials [78]. Furthermore, it is simple to 
export the content created on these to another website or e-learning platform, such 
as Moodle.

E-learning platforms are becoming a standard in the sphere of education and 
are emerging as a new phenomenon. As a result, methods for assessing these sys-
tems’ effectiveness are currently scarce. The path pursued by researchers in their 
quest to create suitable tools for assessing the effectiveness of e-learning systems 
has been diverse. Different standards for judging the effectiveness of e-learning 
systems have emerged as a result of the various interpretations of the word 
“e-learning” that various writers have used [79]. Studies evaluating the success of 
IS related to the academic context such as universities and colleges are scarce [80], 
particularly in the context of Arab countries [81, 82], which poses a problem in 
terms of proposing a useful evaluation criterion for educational institutions in 
this setting. In the state of the art, we found that studies on this topic can be based 
on the TAM, the user satisfaction approach, the e-learning quality approach, and 
the DeLone and McLean approach that can be used in the context of the evalu-
ation of e-learning systems. Previous works using these approaches are now 
presented.

4.1  Technology acceptance model (TAM) approach

Within the IS domain, the TAM model is widely accepted as a standard model. The 
principal objective of using this approach is to evaluate the acceptance and success 
of the technology. Regarding e-learning systems, some models have been developed 
to investigate the factors that are considered determinants of the use and intention 
to use e-learning systems. Studies of the TAM approach to e-learning systems have 
modified and extended some of the constructs of the model4.

4 The use of the TAM model to the acceptance of educational technologies has been demonstrated to 
offer greater benefits compared to other theoretical models, according to a systematic study conducted by 
Al-Qaysi et al. [76].
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In order to provide an expanded TAM model based on Self-Determination Theory 
(SDT)5 for e-learning, Roca and Gagné [83] carried out a study. According to the two 
authors’ concept, perceived autonomy support, perceived competence, and perceived 
relatedness all have an impact on perceived usefulness, perceived playfulness, and 
perceived ease of use. One of the first studies to look at how motivational factors 
affect TAM model constructs was this one. The findings suggest that using SDT to 
workplace e-learning could be helpful in evaluating learners’ intentions to continue 
with it.

The primary aim of a survey carried out by Al-alak and Alnawas [84] was to 
assess the level of acceptance and use of mobile learning by academic personnel. The 
empirical study found that the intention to use e-learning was substantially correlated 
with perceived utility, perceived simplicity of use, computer literacy, and manage-
ment support. The intention to accept e-learning was adversely correlated with 
normative pressure and computer fear.

A model that predicts whether or not a university lecturer would employ e-assess-
ment was proposed by Imtiaz and Maarop [85]. The suggested model expands upon 
the TAM model by incorporating pertinent ideas from other models of acceptance, 
including the Unified Theory of Acceptance and Use of Technology (UTAUT), the 
Theory of Reasoned Action (TRA), the TAM2 model, and the Social Cognitive Theory 
(SCT).

In order to analyze intentions to pursue e-learning 2.0 in an organizational setting, 
Wu and Zhang [86] conducted a study. As a result, the authors provide a single model 
that incorporates social motivation theories, the Information System Success Model 
(ISSM), and TAM. This survey included 284 participants from Chinese companies. 
The findings demonstrate that the integrated model offers a more thorough compre-
hension of the thought processes and actions connected to this context: (1) perceived 
usefulness was found to be a major mediator of the effects of perceived ease of use, 
information quality, and social impact on intention to continue; (2) the perceived 
utility functioned as a significant mediator between the perceived ease of use, the 
quality of the information, and the social influence on the intention to continue; (3) 
the perceived ease of use, the information quality, and the social influence all play 
crucial roles in predicting the intention to continue; (4) the system’s quality signifi-
cantly influenced the perceived ease of use; and (5) unexpectedly, social motivations 
had no significant impact on attitude.

In a recent study, Riyath et al. [87] analyzed the factors affecting students’ 
attitudes, behavioral intentions and actual use of Zoom for online courses in higher 
education institutions in Sri Lanka. The authors used the TAM model as a theoreti-
cal model which was modified by including computer self-efficacy as an external 
variable. The authors found that computer self-efficacy affects perceived usefulness 
and perceived ease of use affects the attitude and behavioral intention and actual 
use of Zoom in a chain reaction. In addition, perceived ease of use affects perceived 
usefulness, which in turn affects behavioral intention. Furthermore, the effect size of 
perceived usefulness on behavioral intention is larger than that of attitude on behav-
ioral intention.

Within the scientific community engaged in Management of Information Systems, 
there is interest in the subject of acceptability and implementation of e-learning 

5 Self-determination theory is an empirical theory of human motivation and personality in social contexts 
that differentiates motivation in terms of autonomy and control [77].
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systems. To address this issue, a variety of elements and theories have been applied. 
The field of e-learning systems makes extensive use of the TAM model. The table 
above illustrates how TAM has been used and expanded in numerous investigations. 
These additions are primarily meant to encompass a broad spectrum of variables that 
may affect e-learning system acceptability and to explore the part these variables 
play in acceptability. Research has indicated that a few key variables significantly 
affect how well e-learning systems are accepted. To ascertain their significance in the 
acceptance of e-learning, additional elements must be investigated further.

4.2  The user satisfaction approach

User satisfaction has drawn the attention of IS researchers. The focus has been 
especially directed toward e-learning systems. An e-learning system’s success can be 
assessed by looking at its user satisfaction rate. With growing utilization of learn-
ing systems and the popularity of e-learning, this satisfaction measure is becoming 
more and more significant. To ensure that their programs are well designed and run 
smoothly to produce the intended results, academic researchers and decision-makers 
must determine the elements that affect learners’ satisfaction with the e-learning 
process.

For example, Arbaugh [88, 89], identified three factors affecting student satisfac-
tion: the flexibility of the medium, the ability to develop an interactive course envi-
ronment, and the ease or frequency of use of the medium.

Lee and Hwang [90] applied a study to explore the factors affecting e-learner 
satisfaction. The results confirmed that perceived usefulness, perceived ease of use, 
interaction service quality, self-regulatory learning strategy, and computer self-
efficacy affect e-learner satisfaction.

Sun et al. [91] identified six critical dimensions influencing learner satisfaction: 
learners, instructors, course, technology, design, and environment. About 13 factors 
were hypothesized within these six dimensions, and of these, computer anxiety, 
instructor attitude toward e-learning, course quality, flexibility, perceived useful-
ness, perceived ease of use, and assessment diversity were empirically supported. The 
results of the study revealed that increasing user satisfaction through these factors 
promotes the success of an e-learning system.

The Ozkan and Koseler [79] model was another important contribution to the 
evaluation of the success of e-learning. The researchers developed a hexagonal model 
based on quality factors (system, information, and service quality) and social issues 
(support factors, learner perspective, and instructor attitudes). The relationships 
between the six dimensions and e-learning satisfaction were found to be significant, 
accounting for 76.9% of the variance in e-learning satisfaction. The researchers con-
cluded that this model should be considered fundamental for evaluating the effective-
ness of e-learning and suggested supplementing it with additional dimensions.

Ouajdouni et al. [92] conducted a study that consists of proposing a model spe-
cifically dedicated to the success of e-learning systems in the Moroccan University 
context, allowing for a better understanding of the key factors that contribute to 
improving the level of e-learning success, which was considered critical in their 
previous study [93]. The authors found that the use of the e-learning system and the 
satisfaction of e-learners play a central role in improving the success of the e-learning 
system. The use of e-learning technology and online learner satisfaction can help 
students improve their performance in class, enhance their knowledge, and increase 
their autonomy.
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Furthermore, Ouajdouni et al. [92] find a significant relationship between instruc-
tor quality and student satisfaction as end users with the e-learning system confirm-
ing the results of other previous studies [80, 91].

The user satisfaction approach to evaluating e-learning systems is commonly used 
by researchers. Most studies have focused on user satisfaction of a single stakeholder, 
usually students, with little emphasis on other stakeholder groups [94].

4.3  Approach to the quality of e-learning

Quality assessment in higher education institutions is a non-standardized pro-
cess that varies from one university to another. It has to be said that the quality of 
traditional teaching in a university is not homogeneous and differs from one subject 
to another. The quality of e-learning within the same university can also vary [95]. 
In order to curb this diversity in quality levels, a quality system needs to be put in 
place to ensure the minimum required level of e-learning quality within a university 
institution.

The digitalization of education and recent events have led to a considerable 
increase in the interest and relevance of e-learning in the teaching/learning process, 
with quality being a fundamental element in its evaluation and improvement. 
Quality improvement and assurance are essential to the success of higher education 
institutions involved in e-learning [96, 97]. This process of continuous reflection 
and refinement of processes toward high levels of quality is now one of the most 
important roadmaps for any organization or professional involved, and it is here 
that the intervention of new learning environments and pathways conditions and 
questions the whole process of achieving quality, its relevance, and its various 
interpretations [98].

Two strands of literature take a stand on the concept of e-learning quality in the 
context of the transition to e-learning. Thus, while some scientists believe that it is 
essential to begin by restructuring and questioning the classic dimensions of quality 
assessment in the current environment, assessing their relevance and new “dimen-
sionnalisation” for accurate assessment in this field, others believe that assessment 
should remain the same without changing the “dimensionnalisation” of quality [99].

These transitions, which are currently taking place in most modes of teaching, 
are essentially based on ICTs, which make it possible to customize teaching processes 
according to the characteristics of each learner, adapt learning styles, allow greater, 
faster, and more synchronized interaction, and implement quality models. These 
models focus not only on the technological variable but also on the didactic, organiza-
tional, and pedagogical variables of teaching in its broadest sense [100].

In order to enhance and guarantee the quality of e-learning, a number of models, 
frameworks, and guidelines have been developed [101–107]. Many of them start from 
the premise that “the quality principles underpinning successful online teaching and 
learning are exactly the same as those underpinning successful face-to-face teaching” 
([108], p. 87).

Consequently, it should be noted that the applicability of these models in other 
cultural contexts is questioned [109]. For example, models that have had a significant 
impact, such as The Institute of Higher Education Policy (IHEP) and The Sloan 
Consortium Quality Framework (SCQF), are rooted in specific cultural norms and 
values, in this case Western culture [110]. The IHEP focuses more on educational 
policy, educational reform, and institutions, while the SCQF provides for guidelines 
and standards to establish procedures for assessment and quality assurance in online 
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education. Combined, they help guide practices and policies aimed at enhancing 
effectiveness as well as accessibility of higher education.

That said, in an increasingly globalized environment, and with the attempt to 
improve the quality assessment of organizations in a cross-cultural context, “e-qual-
ity” models should then specifically consider cultural and cultural-pedagogical 
constructs [111].

Auvinen and Peltonen [112] indicate that the quality of education can be defined 
from three perspectives: (1) technological; (2) economic; and (3) pedagogical. The 
pedagogical approach focuses on improving learning processes, including e-learning 
and the interaction between the learner and the learning environment. Previously, 
quality standards were associated with specific outcomes. This meant that quality 
was assessed based on the quality of courses and predefined learning outcomes. This 
approach has changed in recent years.

Auvinen and Peltonen [112] distinguished three different dimensions: (1) the 
different understandings of quality within a stakeholder group; (2) the perspectives 
of different stakeholder groups (e.g., students, instructors, institutions, employers 
of graduates, governments); and (3) different quality standards may be applied to 
measure outcomes at different levels. Zhao [113] proposes the following framework 
for measuring and improving the quality of online higher education:

• Course effectiveness: even the most impressive technology is useless if it does not 
support content that meets learners’ needs;

• Adequacy of access in terms of technological infrastructure: most of the prob-
lems faced by online students seem to be caused by deficiencies in technology 
and access;

• Student satisfaction: student satisfaction relates to course quality, interaction 
with instructors, collaboration with peers and support services. Interaction 
between students and instructors, as well as between students, is essential in 
virtual classrooms and online learning. Studies show that timely feedback and 
mentor support are essential for successful learning, both from the instructors’ 
and the peers’ perspectives;

• Academic satisfaction: academic satisfaction indicates that teaching staff find 
online teaching effective and professionally rewarding. In many respects, online 
teaching differs from traditional face-to-face teaching in terms of pedagogical 
changes and the intensive use of ICT in teaching.

In addition, Zhao [113] recommends that universities implement a quality assur-
ance plan specifically for e-learning programs. In this regard, Oliver [95] points out 
that there is a rising demand for recognized standards and benchmarks to assess 
performance as institutions employ e-learning for course delivery more and more and 
are held accountable for service quality.

In the Moroccan University context, the importance of teaching quality has 
prompted the Kingdom to create an agency that is subject to state supervision named 
the National Agency for Evaluation and Quality Assurance of Higher Education and 
Scientific Research (ANEAQ ). The organization in question is a public entity that 
possesses both financial and legal independence. In order to improve oversight of the 
quality of the Moroccan university system, ANEAQ’s objective is to assess the system 
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of scientific research and higher education on behalf of the Moroccan government. 
This occurs in the midst of notable developments in the higher education system, 
most notably the release by the Higher Council for Education, Training, and Scientific 
Research of its 2015–2030 strategic reform vision and the creation of the correspond-
ing framework law. It should be noted that Dahir No. 1-14-130 of 3 Chaoual 1435 (31 
July 2014) regulates this establishment.

However, Law No. 80-12 on the National Agency for Evaluation and Quality 
Assurance in Higher Education and Scientific Research (ANEAQ ) does not explicitly 
mention the evaluation of the quality of e-learning, since this mode of e-learning only 
became widespread with the advent of COVID-19, which prompted academic institu-
tions to think about alternative solutions to ensure pedagogical continuity.

The quality of e-learning has gradually become a crucial issue in many higher 
education institutions. Researchers and institutions have drawn on their efforts 
to develop models, frameworks, guidelines and criteria for measuring e-learning 
quality. Two major problems persist in efforts to improve the quality of e-learning. 
The complexity of the concept of quality is the first problem. It requires a variety of 
approaches and methodologies to assess this concept [94].

The second issue concerns the different stakeholders involved in e-learning 
quality, such as students, academic staff, trainers, management and developers. As 
a result, each stakeholder group focuses on different criteria and characteristics to 
assess the quality of e-learning. However, despite the two constraints mentioned 
above, researchers are continuing their research in order to develop the most appro-
priate measures for assessing and developing the quality of e-learning within univer-
sities and colleges.

4.4  DeLone and McLean’s approach

DeLone and McLean’s [5] model of information system success is considered a 
highly influential theoretical foundation for predicting and explaining IS use, user 
satisfaction, and information system success [114–116]. This model can be consid-
ered as a basis for evaluating the success of the e-learning system thanks to its solid 
theoretical basis and the various empirical studies carried out in this area [114].

DeLone and McLean have defined six distinct IS success variables: system quality, 
information quality, usage, user satisfaction, individual impact, and organizational 
impact. The quality of the system and the quality of the information have both a sepa-
rate and a joint effect on the use and satisfaction of users. Furthermore, the degree of 
use can affect the degree of user satisfaction positively or negatively, and vice versa. 
Usage and user satisfaction are direct antecedents of individual impact; and finally, 
individual performance should eventually have some organizational influence [114]. 
DeLone and McLean [41, 117] proposed an updated IS success model by assessing the 
rapid evolution of IS, particularly web-based applications. Referring to various previ-
ous research studies, they incorporated quality of service and net benefit into their 
new model. Thus, the updated model included six variables: (1) information quality, 
(2) system quality, (3) service quality, (4) usage/intention to use, (5) user satisfac-
tion, and (6) net benefits.

Through an examination of the constructs within their new model and their inter-
relationships, it can be inferred that a system’s evaluation can be based on informa-
tion, system, and service quality. These attributes influence subsequent usage or 
intention to use, as well as user satisfaction. Certain benefits will be obtained by using 
the system. The net benefits may (positively or negatively) influence user satisfaction 
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and subsequent use of the IS [118]. The IS success model has been used as a corner-
stone for the evaluation of several systems such as e-commerce, e-health, e-justice, 
e-Gov, ERP systems, and even e-learning [119–126].

In the context of e-learning, learning activities are carried out by students (the 
end users) via platforms often hosted on the web. The quality of the system and the 
quality of the information have an impact on system use and user satisfaction, both 
separately and jointly. In fact, the degree of use of the system can affect the degree 
of user satisfaction in both directions. Although user usage and satisfaction form 
the basis of individual effectiveness, it is expected that individual performance will 
ultimately have some organizational impact [43]. However, referring to our literature 
review, few manuscripts specified the type of IS or the context of use (i.e., individual 
vs. organizational/voluntary vs. mandatory), whether the system ranges from 
hedonic which is developed for pleasure and enjoyment, to utilitarian which has the 
purpose of improving individual and organizational performance [127].

In summary, a variety of fields have examined and tested DeLone and McLean’s 
model, with different systems and different stakeholders. The model has been used to 
evaluate the success of e-learning systems. Various methodologies have been used in 
e-learning systems research. Some studies used the model in part and tested the valid-
ity of specific constructs of the model, while others intended to extend the model to 
identify additional factors influencing the success of e-learning systems.

5.  Evaluating e-learning success: a validated model from the Moroccan 
context

Conducting research requires the use of methodological approaches in order 
to understand specific phenomena. The research stages must clearly identify the 
philosophy, approach and method of any study. The aim of the research carried out 
by Ouajdouni et al. [93] in the Moroccan context was to identify the factors that 
influence the success of an e-learning system, based on several leading models. To be 
consistent with a specific paradigm and approach, these factors need to be identified, 
brought together in a single model, and tested.

The main aim of this research was to develop a model for measuring the success 
of e-learning systems from different angles in the Moroccan context. The following 
constructs were chosen for the model to achieve this objective: (1) system quality, (2) 
instructor quality, (3) e-learning system use, (4) perceived usefulness, (5) learner sat-
isfaction, (6) learner computer anxiety, (7) social influence, and (8) e-learning system 
success. The importance of these constructs in measuring the success of IS, as well as 
the literature in the field of IS and e-learning systems, influenced their selection.

These concepts were chosen for our study because of their importance as key mea-
sures of e-learning systems. However, there are few studies that combine all of these 
concepts in a single model, especially in an Arab-African context, and particularly 
in the Moroccan context. The following Figure 1 illustrates the model of evaluating 
e-learning system success.

Various perspectives have been considered for their potential in evaluating 
e-learning success, including individual factors (such as learner computer anxiety), 
social factors (social influence, learner quality, and instructor quality); user beliefs 
(perceptions of satisfaction and usefulness); acceptance (use); and the benefits of 
using the e-learning system which are considered as a crucial component of e-learning 
system success.
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This study was designed to meet the following main objectives:

• The first objective was to identify the various determinants having an impact on 
the success of an e-learning system and to place them in a holistic model. This 
objective was accomplished based on the theoretical foundations relating to IS 
and e-learning systems and was supported by the empirical test undertaken on 
the basis of data collected from the sample targeted by the study, i.e., Moroccan 
university students.

• The second objective was to test the proposed model by verifying its validity 
and reliability, and to confirm that the model is likely to measure the success of 
e-learning systems from the student’s point of view. For the model as a whole, the 
model fit indicators were used to assess the validity of the model. The test results 
for the measurement model and the structural model show that the model fit 
indicators met the threshold for these indicators and confirmed the validity of 
the model.

• The third and final objective was to determine the type and importance of the 
relationships between these determinants in the context of the proposed model, 
and to measure the direct and indirect effects between the constructs of the 
study model. This objective was achieved by means of the structural model, 
which includes the dependency relationships linking the different constructs 
of the model [128]. The links between the constructs of the study model were 
represented by the study hypotheses.

Ultimately, this research offered comprehensive definitions of all concepts related 
to e-learning success measurement, and the model incorporated the four approaches 
identified from the literature review above for evaluating e-learning and informa-
tion systems. Furthermore, this research addressed a very relevant issue in the field 
of e-learning systems: the success of e-learning systems. The main objectives of this 

Figure 1. 
Assessing e-learning system success. Source: Ouajdouni et al. [93].
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study are to identify the factors that can influence the success of an e-learning system, 
to situate them in a holistic model, and to subject this model to empirical testing. As 
a result, a theoretical model was developed and empirically tested with Moroccan 
university students. The results showed that the model is valid and predictive of the 
effectiveness of e-learning IS.

Starting from the students’ point of view, this study painted a clear picture of the 
elements that influence the success of e-learning systems. In addition, this unprec-
edented and original study, set in the specific context of Morocco during the unique 
circumstances of the COVID-19 crisis, contributes to the theoretical framework 
and body of knowledge by proposing a valid model for evaluating the success of 
e-learning systems.

6.  Conclusions

The analysis of the digitalization of public services at Moroccan institutions has 
encompassed an examination of diverse aspects of e-learning and its execution. The 
state of e-learning at Moroccan institutions today indicates a system under change, 
motivated by the demand for better accessibility and educational quality as well as 
technological improvements. Although there are difficulties associated with this 
change, there are also many opportunities. We have covered a number of important 
strategies for comprehending and improving e-learning systems in our discussion:

• E-learning System Success: We obtain a thorough grasp of what makes an effec-
tive e-learning system by looking at the definitions, platforms, and techniques. 
Technological efficiency is simply an indicator used to measure success; addi-
tional measurements include user performance and satisfaction.

• The TAM offers insights into the adoption and utilization of technology by users. 
For implementing e-learning systems in Moroccan institutions, it is imperative to 
comprehend the elements that affect technological acceptability.

• User Satisfaction Approach: User satisfaction remains a critical component 
of e-learning success. By focusing on the needs and experiences of the users, 
Moroccan universities can tailor their e-learning systems to better meet educa-
tional goals and improve overall satisfaction.

• Quality of E-learning: Ensuring the quality of e-learning involves not just the 
technological aspects but also didactic, organizational, and pedagogical factors. 
A holistic approach to quality can lead to more effective and engaging learning 
experiences.

• The Model of DeLone and McLean: Several factors are taken into consideration 
when determining the effectiveness of e-learning, such as information qual-
ity, system quality, service quality, use, user satisfaction, and net benefits. By 
using this approach, Moroccan universities can assess the effectiveness of their 
e-learning programs and find areas for development.

These ideas and frameworks must be included into a comprehensive strategy as 
Moroccan universities continue to embrace e-learning. By doing this, universities may 
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guarantee that their efforts to transform digitally result in long-lasting and signifi-
cant advancements in the higher education sector, in addition to improving both the 
quality and accessibility of education. The development of e-learning at Moroccan 
universities is still in its earliest stages, but with sustained attention to user satisfac-
tion and quality, there are bright prospects for its advancement in the future.
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Chapter 7

Influence of Prompts Structure on 
the Perception and Enhancement 
of Learning through LLMs in 
Online Educational Contexts
Silvia Rodriguez-Donaire

Abstract

This research examines how the structure of prompts impacts the perceived depth 
and accuracy of responses generated by generative Large Language Models (LLMs) 
in educational settings. It specifically investigates how prompt design influences 
students’ learning experiences. The study involved an experiment with 183 students 
enrolled in a mandatory Business Administration course at the Universitat Oberta de 
Catalunya (UOC). Data from the experiment were analyzed using both qualitative 
and quantitative methods. The results show that well-structured prompts signifi-
cantly improve students’ perception of the depth and accuracy of GenAI-generated 
responses, leading to a more effective learning process. This underscores the crucial 
role of prompt design in maximizing the educational effectiveness of GenAI. The 
findings suggest that thoughtful prompt design can enhance educational outcomes, 
although the study’s limited sample size and context-specific nature may restrict the 
generalizability of the results. This research contributes to the field by highlight-
ing the importance of prompt structure in harnessing GenAI tools for educational 
improvement.

Keywords: generative AI, GenAI, engineering prompts, large language model, 
LLMs, formative assessment, online higher education, prompt structure, educational 
environment, students’ perception, learning process

1.  Introduction

Artificial intelligence (AI) tools such as OpenAI’s ChatGPT, Google’s Gemini, 
and Microsoft’s CoPilot are changing how we perform everyday tasks, from writing 
emails to creating multimedia content. However, the use of AI in education presents 
new challenges and opportunities, necessitating a re-evaluation of the current 
educational model. This study aims two-fold: (1) pinpoint the elements of prompt 
structure that affect the quality of GenAI-generated responses, and (2) examine 
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how prompt structure relates to the perceived effectiveness of GenAI responses 
in improving the learning experience in educational environments. It is worth 
mentioning that the structure of prompts is crucial in determining the quality of 
AI-generated responses as it directly impacts the model’s ability to understand and 
respond appropriately. For instance, [1] study demonstrated that modifying the 
queries can enhance the performance of language models by 11.46%, indicating that 
prompt structure significantly affects response accuracy. In addition, [2] emphasized 
the effectiveness of ChatGPT in structured tasks, but also pointed out its limitations 
in more nuanced applications, underscoring the importance of prompt structure in 
optimizing AI performance.

On the one hand, specific elements of the prompt structure influence the 
quality of generated responses. Bozkurt [3] underlines the significance of prompt 
engineering as a form of digital literacy, vital for utilizing AI in education. Liu [4] 
research has identified crucial components in the generated responses, such as 
definitions and examples, which are essential for the accuracy and reliability of the 
information.

On the other hand, prompt engineering can greatly enhance the quality of 
educational applications [5]. For example, techniques like Chain-of-Thought and 
Ask-me-Anything have improved the quality of answers in mathematical problem-
solving [6]. However, despite these advancements, challenges still exist in effectively 
implementing and validating AI tools in educational settings. This includes the need 
for AI literacy and the development of prompt engineering skills [7, 8].

Significant progress has been made in understanding how the structure of a 
prompt influences the accuracy and quality of AI-generated responses in the edu-
cational context. However, there are still research gaps that need to be addressed. 
While current studies have covered general aspects of prompt engineering, further 
investigation is necessary to explore the specific elements of prompt structure that 
affect different types of AI-generated responses in various educational contexts [1, 
2]. Additionally, more research is needed to understand how these prompt engineer-
ing techniques can be effectively integrated into educational settings to improve the 
perception and effectiveness of AI in the learning process [5, 6]. Additionally, it is 
essential to explore the ethical implications and challenges associated with AI imple-
mentation in education, particularly in terms of ensuring accuracy and addressing 
bias [3, 7].

Alternative approaches exist, such as integrating frameworks like the CLEAR 
Framework (Concise, Logical, Explicit, Adaptive, and Reflective) to optimize interac-
tions with AI language models [9]. Other approaches include implementing active 
methodologies and providing digital literacy training for educators and students, 
which could offer additional solutions to improve the effectiveness of AI in education 
[10, 11].

This study investigates how prompt design can enhance the accuracy and depth of 
GenAI-generated responses in online educational settings and its impact on students’ 
learning processes. As a result, the research aims to answer the following questions:

1. How does the structure of prompts affect the perceived accuracy of GenAI 
responses in an educational setting?

2. What specific elements of prompt structure influence the quality of GenAI 
responses?
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3. What is the relationship between the prompt’s structure and the AI’s perceived 
effectiveness in enhancing the learning process?

This research will be conducted through an empirical study and data analysis on 
the prompts created by students and their perceptions of the responses received from 
GenAI. To achieve this, a methodological approach will be used, including coding the 
prompts and analyzing student perception through statistical analysis of the resulting 
database.

The chapter is structured as follows. First, a literature review on using GenAI in 
higher education is conducted. Next, the methodology used to carry out the empiri-
cal study is explained. Then, the activity that takes place within the online course 
is described. Finally, the main results found in the experiment are presented and 
discussed, and the study concludes by identifying the limitations and future research 
areas.

2.  Literature review

The history of artificial intelligence can be traced back to 1854 when George 
Boole developed it. However, the term “artificial intelligence” was first coined by 
John McCarthy in 1956 during the Dartmouth Conference, which laid the founda-
tion for its development. Machine learning algorithms were advanced during the 
1980s and 1990s, allowing AI to learn and improve autonomously. In 1997, IBM’s 
DeepBlue computer defeated world chess champion Garri Kaspàrov, and iRobot 
launched Roomba, the first autonomous robot vacuum cleaner, which became a 
commercial success. The 2010s saw the development of deep neural networks, which 
enabled AI to perform complex tasks such as image recognition and natural language 
processing. As a result, virtual assistants such as Apple’s Siri, Microsoft’s Cortana, 
and Amazon’s Alexa were launched, and generative AI capable of creating content 
such as text, images, and music emerged. This opened up new creative possibilities, 
leading to the launch of ChatGPT and other applications that consolidated content 
creation globally by 2022.

A significant amount of research [12–18] highlights the potential of GenAI to 
enhance learning and teaching in various knowledge disciplines. However, despite the 
many perceived benefits of AI, its use in higher education requires an exploration of 
potential ethical challenges and reservations related to academic integrity. In recent 
years, the higher education sector has faced different challenges, primarily due to the 
COVID-19 pandemic. The most significant challenge for most universities has been 
adapting in-person teaching to remote teaching. This situation has led to a reconsid-
eration of how academic programs are delivered and the introduction of more flexible 
approaches to learning and teaching within universities.

Integrating generative AI1 in higher education is a challenge that questions uni-
versities’ traditional role in knowledge production and dissemination. According to 
[20], universities worldwide have varied responses to this technological advancement. 
Some institutions prohibit using generative AI tools due to concerns about academic 

1 Generative AI—“computational systems trained on large data sets to generate human-like responses or  
outputs” [19].
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integrity and the potential hindrance of independent thinking and creativity among 
students and faculty. On the other hand, these tools can support the generation of 
ideas and enrich discussions in the context of teaching and learning.

According to [21], AI has several applications in various sectors, and some of these 
can also be replicated in the education sector. For instance, chatbots can provide 24/7 
assistance to students, optimization algorithms can offer personalized learning that 
adapts to each student’s needs, and automating administrative tasks can allow teach-
ers to focus more on teaching.

Although AI has many potential advantages, such as personalization of con-
tent, accessibility of information, and promoting more interactive education 
with immersive and compelling environments, it also poses risks. These include 
data protection and bias of AI algorithms [22], dehumanization of education, an 
increase in the digital divide between students with different access to advanced 
technologies, and excessive reliance on technologies that limit the development of 
cognitive and problem-solving skills [23]. AI is another technological revolution, 
like the appearance of the Internet. That is why we must live with it, learn from it, 
and transform our educational models by training students to use AI ethically and 
responsibly.

Interacting with LLMs, such as ChatGPT, Gemini, Copilot, etc., might seem easy 
initially, but it requires a certain level of digital skills and knowledge to use them 
effectively. Teaching students how to create clear and concise instructions for LLMs 
is crucial, as it is usually a trial-and-error process [24]. This is because the quality of 
the instructions directly affects the results’ quality. According to [25], a well-crafted 
prompt can lead to a precise, accurate, and relevant response from the LLMs, thereby 
maximizing its performance. Conversely, a poorly structured question can result in an 
ambiguous, incorrect, or irrelevant answer.

To make the most of the capabilities of LLMs, it is essential to master the art and 
science of formulating effective prompts, known as “prompt engineering”. This 
requires a combination of domain-specific knowledge, model understanding, and 
skills that can only be honed through experience and learning. By equipping students 
with these skills, they can use AI safely, ethically, and effectively, receive more 
accurate answers, understand the limitations of LLMs, and develop new knowledge 
and skills to adapt to an ever-changing environment.

3.  Methodology

This research is part of a qualitative study that explores the relationship between 
the effective use of prompts in generative AI and the quality and accuracy of the 
response obtained in a specific activity. The study also aims to determine if this 
approach positively impacts the participants’ learning process. More specifically, 
the research focuses on a debate activity that is part of a mandatory subject called 
“Information Systems” (IS) taught in Catalan and Spanish. The subject is offered 
as part of the curriculum for the Business Administration and Management (ADE) 
degree at the Universitat Oberta de Catalunya (UOC). This entirely online university 
follows an asynchronous educational model.

The study was conducted on 304 students enrolled in four Spanish and two 
Catalan classrooms. The Spanish classrooms had a maximum capacity of 55 students, 
while the Catalan classrooms had 43 students. Out of these 304 students, only 194 
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participated in the debate activity, where they were required to give feedback to one 
of their classmates with the help of an LLM. Further analysis revealed that only 182 
students had included the prompt used in their debate response and had reflected 
on the response given to them by the LLMs. These twelve values were discarded in 
the study. To ensure the confidentiality of the participants, all student data has been 
anonymized.

In each classroom, the students’ responses from a discussion exercise were manu-
ally coded into binary variables with the assistance of the generative AI ChatGPT 4.0. 
One instruction was generated to evaluate the effectiveness of prompts created by 
students within a debate activity, and a second instruction was used to evaluate the 
students’ perception of the responses generated by the LLMs. Both instructions can 
be found in an open repository [26].

Before proceeding to the quantitative analysis, the coding carried out by 
Generative AI is reviewed. It is worth noting that in some cases, the coding is not 
completely correct, and the study authors make manual modifications. Once the data 
was reviewed, a combination of quantitative and qualitative analysis was applied to 
confirm the experimental model.

Table 1 shows the descriptive analysis of the final sample of the present article:
The distribution of the categorical variables is shown in Figure 1a–c.

Figure 1. 
(a) Typology of LLMs used, (b) number of students per classroom and (c) sample by gender.

Variable Mean Median SD SE Kurtosis Skewness

ROLE 0.4250000 0 0.4964157 0.0453163 1.092072 0.3034330

OBJETIVES 1.0000000 1 0.0000000 0.0000000 NaN NaN

CONTEXT 1.0000000 1 0.0000000 0.0000000 NaN NaN

SPECIFIC 1.0000000 1 0.0000000 0.0000000 NaN NaN

VERACITY 1.0000000 1 0.0000000 0.0000000 NaN NaN

DEPTH 0.3000000 0 0.4601790 0.0420084 1.761905 0.8728716

LEARNING 0.7416667 1 0.4395535 0.0401256 2.219282 −1.1042112

AI_Mark 7.9333333 9 3.2866763 0.3000311 1.895030 −0.4784266

EFFECTIVENESS 3.4250000 3 0.4964157 0.0453163 1.092072 0.3034330

Table 1. 
Descriptive analysis of the study sample.
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4.  Experiment design

This project aims to explore using an LLM such as ChatGPT, Gemini, or Copilot 
as a support tool for students in the virtual classroom. The project proposes that 
students provide feedback on an initial intervention from one of their peers through 
the debate area. The UOC’s virtual platform, Canvas, assigns this intervention 
randomly.

As Figure 2 shows, the activity requires students to write a prompt in a generative 
AI that identifies the strengths and areas for improvement in the assigned answer, along 
with recommendations to improve the weaknesses. As part of the exercise, students 
are expected to verify the accuracy and depth of the AI-generated information vand 

Figure 2. 
Statement of the debate activity—Feedback on an Intervention.



105

Influence of Prompts Structure on the Perception and Enhancement of Learning through LLMs…
DOI: http://dx.doi.org/10.5772/intechopen.1006481

complement it with their own analysis and perspective. Finally, at the end of the 
activity, students are asked to evaluate the answer provided by the AI based on various 
qualitative variables such as reliability, quality, completeness, originality, creativity, and 
coherence.

After the debate activity was closed, the students’ responses were evaluated using 
a rubric (see Figure 3).

Figure 3 presents the two criteria used to evaluate the activity. The first criterion 
assesses the proper use of AI in the exercise and carries a weight of 5 points out of 
50 points. The second criterion evaluates the reasoning and reflection shown in the 
response provided by AI. It aims to assess the student’s development of critical and 
analytical thinking skills concerning the application of AI and carries a weight of 
20 points out of the total 50 points.

The students’ prompt design is also evaluated as part of the experiment. This 
evaluation aims to determine if the prompts are efficient and whether an efficient 
design impacts the perceived depth and veracity of the answer provided by the AI. It 
also seeks to understand whether an efficient prompt design has any relationship with 
students’ perception of the usefulness of AI in the learning process.

Therefore, it is crucial that the prompt follows a clear and concrete structure and 
includes the parts shown in Figure 4.

• Indicate the role or character the LLM must adopt in its response (e.g. acts as…);

• Specify the objective/purpose of the expected response;

• Add relevant information about the context and give examples to specify the 
answers;

• Be explicit in the instructions: the tone and style of the response, the target to 
whom it is directed, and expectations, among others.

Figure 3. 
Criteria that teachers evaluate on the part of the activity that involves the use of AI.

Figure 4. 
Parts that an efficient prompt must contain.
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A proposed model (Figure 5) examines the correlation between the structure of 
a prompt, the student’s perception of depth, the truthfulness of their answers to the 
LLMs (Learning Module Materials), and their learning progress.

The model’s hypotheses (Figure 5) aim to help us confirm three things: (1) the 
relationship between the structure of prompt and student’s perception of the answers 
obtained by the LLMs in terms of depth (H1) and veracity (H2); (2) the relationship 
between the structure of prompts (H3), students’ perception of depth (H4) and 
veracity (H5) of answers obtained by the LLMs, and the improvement of the student’s 
learning process. The hypotheses are detailed below:

• H1—An effective prompt structure contributes positively to the depth percep-
tion of the response obtained by the LLMs used.

• H2—An effective prompt structure contributes positively to the truthfulness 
perception of the response obtained by the LLMs used.

• H3—An effective prompt structure contributes positively to learning 
enhancement.

• H4—A student’s perception of depth contributes positively to learning 
improvement.

• H5—A student’s perception of truthfulness contributes positively to learning 
improvement.

5.  Results and discussion

The current analysis evaluates how various prompting styles impact the percep-
tion of depth, truthfulness, and learning improvement in LLM responses and how 
these factors differ among different groups of students. The statistical findings of 
the comparison between GLM and Random Forest models (Table 2) and ANOVA 
(Table 3) and the discussion of the results reinforced by qualitative data obtained in 
the classrooms are presented below.

A comparison of GLM and Random Forest models (Table 2) reveals similar 
accuracy at 77.78% and AUC of 0.82, indicating overall solid performance. However, 
differences exist in sensitivity and specificity:

• GLM: Higher specificity (86.67%), lower sensitivity (33.33%).

Figure 5. 
Experiment model.
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• Random Forest: Higher sensitivity (100%), lower specificity (73.33%).

Both models have strengths depending on the problem context. GLM is better 
at avoiding false positives, while Random Forest is more effective at identifying all 
positive cases.

Modelo Accuracy Sensitivity Specificity AUC

GLM 0.7777778 0.3333333 0.8666667 0.8222222

Random Forest 0.7777778 1.0000000 0.7333333 0.8222222

Table 2. 
Results of the GLM and Random Forest Models.

Variable Df Sum Sq Mean Sq F value Pr(>F)

Gender 1 0.0992029 0.0992029 0.8340435 0.3643806

Classroom 5 7.2374421 1.4474884 12.1696883 0.0000000

AI_Type 5 0.6257711 0.1251542 1.0522281 0.3947219

AI_Mark 9 1.5396431 0.1710715 1.4382749 0.1898325

ROLE 1 0.0744499 0.0744499 0.6259338 0.4316426

DEPTH 1 0.5695996 0.5695996 4.7888811 0.0321349

Gender:Classroom 5 0.7050956 0.1410191 1.1856114 0.3256066

Classroom:AI_Type 1 0.1380074 0.1380074 1.1602907 0.2852685

Residuals 67 7.9691215 0.1189421 NA NA

Table 3. 
ANOVA results.

Figure 6. 
ROC curves for GLM and Random Forest Models.
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Figure 6 shows that both models have the same AUC of 0.82, so they have similar 
performance in terms of their ability to discriminate between classes.

Additionally, a factor analysis is performed using an ANOVA to understand 
which factors and combinations of factors significantly affect the dependent 
variable (LEARNING) and which ones do not have a relevant effect in the study 
context.

Table 3 shows that Classroom and DEPTH are the only variables that have a 
significant effect on the dependent variable, with Classroom being highly significant 
(p < 0.001) and DEPTH also significant (p < 0.05). This indicates that differences 
between classrooms and depth have a significant impact on the dependent variable. 
The rest of the variables and their interactions show no significant effects, suggesting 
that they do not contribute significantly to the variability observed in the dependent 
variable. Based on the results of these ANOVA analyses, some hypotheses of the 
model are supported.

H1: The prompt’s effective structure contributes positively to students’ depth perception 
in LLM responses.

Hypothesis H1 has been confirmed. The ANOVA analysis indicates that the vari-
able DEPTH significantly affects LEARNING (p < 0.05). This suggests that depth 
perception influences learning improvement, as seen in Figure 7. Qualitative observa-
tions from different classrooms further support this finding. Comments such as “the 
response is solid, but could be improved with more specific details and concrete examples” 
or “the AI helps better to understand certain aspects, situations, or cases, and can be a 
good support to expand the basic information” and “the AI provides new perspectives that 
strengthen our initial argument, but we should not use it as the sole source” reinforce this 
hypothesis.

Specifically, Figure 7 shows significant differences in LEARNING variability 
between the two DEPTH levels. Although the medians are similar, the higher vari-
ability at the low DEPTH level could influence LEARNING differently than the high 
DEPTH level. This information is consistent with the ANOVA results that indicated 
that DEPTH has a significant effect on LEARNING.

Additionally, Figure 8 illustrates the significant impact of Classroom variables on 
learning (p < 0.001), indicating variations in learning outcomes across classrooms.

H2: The prompt’s effective structure contributes positively to the student’s perception of 
truthfulness in LLM responses.

Figure 7. 
Boxplot of LEARNING by DEPTH.
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The ANOVA results do not allow us to confirm hypothesis H2 due to the elimination 
of the VERACITY variable from the model because of collinearity. Additionally, the 
evaluation variable (AI_Mark), which could be indirectly related to perceived truthful-
ness, does not show a significant impact on the ANOVA results. Qualitative classroom 
observations note that “the veracity of the results may also be affected by the quality of 
the input data and the presence of inherent biases in the data”, suggesting that effective 
prompt structure and perceived veracity are linked. Qualitative student observa-
tions confirm hypothesis H2, indicating that effective prompt structure significantly 
influences the perceived veracity of responses generated by an LLM. Expressly, in one 
of the reflections, it is stated, “By using precise language and providing detailed prompts, 
it increases the chances of receiving accurate responses that match our needs”. The prompt’s 
precision, specificity, and clarity are determining factors for students to perceive 
the answers as truthful. Precisely, in another of the reflections, it is mentioned that 
“depending on the information you give to the AI and the questions you ask, it will guide 
us to some answers or others. Therefore, when formulating the questions, you must be very 

Figure 8. 
Interaction between LEARNING and DEPTH depending on Classroom.

Figure 9. 
Distribution of LEARNING by ROLE.
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thorough in providing us with the answers we need and following the conversation thread”, 
highlighting that the prompt’s quality and specificity affect the response’s quality. This 
implies that a well-structured prompt improves the perception of truthfulness.

H3: The prompt’s effective structure contributes positively to students’ learning 
improvement.

The analyses conducted through ANOVA do not support hypothesis H3, as the 
ROLE does not significantly affect LEARNING (see Figure 9). However, it is essential 
to note that interactions between ROLE and other variables such as Gender, AI_Type, 
and Classroom could be significant (refer to Figures 10–12). Figure 10 illustrates 
the variation in LEARNING across different classrooms and roles, indicating that 
the effectiveness of the prompt can differ significantly depending on the specific 
classroom and role. Figure 11 demonstrates the distribution of the ROLE variable 
across various AI types (AI_Type). Prompt effectiveness generally varies based on the 
type of AI and the assigned ROLE. Figure 12 depicts how prompt effectiveness varies 

Figure 10. 
Distribution of LEARNING by ROLE and Classroom.

Figure 11. 
Distribution of LEARNING by ROLE and AI_Type.
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by gender and assigned ROLE, highlighting notable differences in prompt effective-
ness between genders. Classroom reflections reinforce these findings, suggesting 
that the specificity and clarity of the role in the prompt may influence its perceived 
effectiveness. One classroom reflection mentioned, “AI is a very successful tool to help 
in summaries and generate texts based on very well-worked ideas or prompts, but it lacks 
reasoning skills”. This indicates that the role’s specificity and clarity in the prompt may 
influence the perception of its effectiveness.

The variables OBJECTIVES, CONTEXT, and SPECIFIC have been removed due to 
lack of variability and collinearity. However, classroom reflections suggest that a clear 
objective in the prompt is essential. It was mentioned that providing more informa-
tion to the AI can make the answer more concrete. Additionally, it was suggested 
that including more specific details and concrete examples can improve the response. 
Another reflection emphasized the importance of context provided in the prompt, 
stating that the quality of the AI response depends on the context provided by the 
user. Although the ANOVA results did not show variability in these variables, hypoth-
esis H3 can be confirmed as there is an importance of including a clear objective, 

Figure 12. 
Distribution of LEARNING by ROLE and Gender.

Figure 13. 
LEARNING vs. DEPTH scatter plot.
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contextualizing the information in the prompt, and specifying what is desired as a 
result of the question asked to the LLMs.

H4: Student’s perception of depth contributes positively to learning improvement.
The hypothesis H4 has been confirmed. The depth of AI responses significantly 

affects learning, implying that depth perception is essential in improving learning 
(see Figure 13). Qualitative student observations further support hypothesis H4, 
indicating that depth perception in AI responses significantly influences learning 
enhancement. For instance, one student’s reflection indicates that “AI contributes to 
reflecting on critical points by correctly identifying areas for improvement”, suggesting 
that the adequate depth and structure of the prompt are crucial for learning. Another 
noteworthy reflection mentions that “AI helps me to structure the points to comment, to 
identify key points and concepts, but it does not give me the whole answer. The improve-
ment is due to the ease of use, the structuring of texts, and the summary of concepts, which 
helps me improve in general”. While AI helps structure and summarize, real learning 
improvement stems from deeper reflection, partially facilitated by AI, aiding students 
in enhancing their understanding and learning.

H5: Student’s perception of truthfulness contributes positively to learning improvement.
The ANOVA results do not allow us to confirm hypothesis H5 because the variable 

VERACITY was eliminated from the model due to collinearity. However, the qualita-
tive evidence collected in the classrooms supports this hypothesis, indicating that 
students’ perception of veracity significantly influences their trust in AI responses 
and their use of AI to enhance their learning process. The evidence suggests that 
“Chat GPT 4.0 is a reliable and valuable resource for comparing proposals and facilitating 
continuous learning in academic settings if used correctly. The quality and reliability of 
AI responses are crucial for facilitating continuous learning”. Students also mentioned 
that while AI is useful for obtaining information, it should not be the sole source and 
should be validated with additional information before making decisions. This state-
ment highlights the importance of perceived veracity in AI responses for effective 
learning. With these arguments, we can partially confirm hypothesis H5.

The ANOVA model confirmed hypotheses H1 and H4, emphasizing the significance 
of prompt structure for depth perception and its influence on learning enhancement. 
However, due to the lack of data on VERACITY and other key variables (OBJECTIVE, 
CONTEXT, SPECIFIC, and EFFECTIVENESS), we could not fully evaluate hypotheses 
H2, H3, and H5. Nonetheless, the considerable variability between classrooms suggests 
the necessity to tailor prompts to specific contexts to maximize their effectiveness. 
While the ANOVA results did not support hypothesis H3, subgroup analysis revealed 
trends that were not apparent in the overall analysis. Specifically, interactions between 
ROLE and other variables such as Gender, AI_Type, and Classroom showed marked 
differences in prompt effectiveness between genders and how the ROLE variable is 
distributed across different types of AI (AI_Type) and classrooms. This analysis under-
scores the complexity of the factors influencing the perception and effectiveness of the 
responses generated by an LLM, emphasizing the importance of considering multiple 
variables and interactions to enhance educational outcomes.

6.  Conclusions

The study examined how the structure of prompts used in LLM models 
affects the perception of depth, accuracy, and effectiveness of the student’s 
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learning process. The results, obtained through both quantitative and qualitative analy-
ses, confirm several crucial hypotheses regarding the relationship between prompt 
structure and the perception and effectiveness of AI responses in the learning process.

The main findings of the study indicate that:

1. A well-designed prompt structure contributes positively to the perception of 
depth and accuracy in LLM responses. This highlights the importance of care-
fully formulating questions to maximize the usefulness of LLM answers.

2. The positive perception of the depth and accuracy of AI responses significantly 
improves the student’s learning process. This emphasizes the value of compre-
hensive and truthful responses, not only for user satisfaction but also for long-
term educational benefits.

3. The effective structure of the prompt and students’ perceptions of accuracy and 
depth are interrelated, with each enhancing the influence of the other on the 
perception of the effectiveness of LLM responses.

The results of this study demonstrate the intricate relationship between prompt 
structure, response perception, and the learning process. By better understanding 
these dynamics, we can develop strategies to improve prompt design in educational 
contexts. This will allow us to obtain better responses generated by LLM, ensuring 
that both prompt effectiveness and students’ positive perception of learning are 
maximized.

However, it is essential to note that the partial significance of the statistical results 
found in the study has several limitations. Firstly, there was a lack of variability in 
responses regarding the efficient structure of the prompt and truthfulness of the LLM 
response, which limited the quantitative analysis and made the results dependent on 
qualitative data and subjective perceptions. Secondly, the specific use of LLMs for a 
particular activity means that the results cannot be generalized to all LLM application 
scenarios or educational disciplines. Finally, although the model was good, a larger 
sample size could help produce more reliable results.

Below is a set of proposed research ideas that aim to address the limitations 
observed in the study:

• Expand the database by including a larger and more diverse sample of responses 
to encompass a broader range of variability in perceived truthfulness and other 
evaluated metrics.

• Observe whether the type of generative AI used to carry out the activity impacts 
the confirmation of the hypotheses.

• Conduct experimental studies where the characteristics of the prompts are 
systematically manipulated to directly evaluate their impact on the quality and 
perception of AI responses.

• Extend the research to include different educational disciplines and types of 
questions to explore the applicability and effectiveness of LLMs in various educa-
tional contexts.
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Chapter 8

Intention of Hybrid Learning 
for Students Deprived of Liberty 
(Inmates of the San Roque de Sucre 
Penitentiary)
José Luis Rosales Barrero and María Elena Palma Moreno

Abstract

The intention is to professionalize those deprived of liberty at the San Roque peni-
tentiary center in the city of Sucre by incorporating a hybrid educational model (HL) 
(online and in-person). For the study, structural equation models were applied, which 
combine Perceived Social Capacity and Disposition to Online Learning and Perceived 
Usefulness of Technology in Online Learning, all of these constructs have positive 
effects to validate the Intention of Online Learning. Of the population of 575 people 
deprived of liberty, 70 entrepreneurial inmates were considered for the study, who are 
willing to do hybrid learning to improve their skills. The results show that the inmates 
accept the use of HL that will be useful in their current and future learning process, 
improving their social skills and their reintegration into society. The contribution of 
the study is the combination of the hybrid model, online learning (theory and simula-
tion) complemented with in-person training regarding practices and laboratories. 
The HL model has not been exhaustively explored in research with students deprived 
of liberty. Additionally, the findings can help university educators improve curricular 
designs to incorporate more effective and efficient HL environments that meet the 
needs of inmates.

Keywords: hybrid learning, perceived social ability, tic, structural equations, PLS-SEM

1.  Introduction

Prison education plays a crucial role in the rehabilitation and reintegration of 
prisoners into society. Worldwide, approximately 11 million people are in penal 
institutions, and the incarceration rate continues to rise [1]. Despite the difficulties, 
education is a fundamental human right that should not be denied to prisoners.

In this context, professional education within prisons is of special relevance. 
Providing inmates with basic skills and vocational training provides them with 
concrete opportunities. In addition, current regulations allow inmates to obtain 
Vocational Training degrees and, in some cases, even the Graduate in Compulsory 
Secondary Education [2].
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Education in prison contexts is a crucial and often undervalued topic. As the world 
moves toward an information and knowledge-based society, it is essential to consider 
how to provide educational opportunities to those deprived of their liberty. In this 
context, hybrid education emerges as a relevant alternative [3].

Today’s world is experiencing constant changes driven by globalization, which 
has given rise to a “new society” based on information and knowledge. However, 
this process has also exacerbated inequalities, increasing the vulnerability of various 
groups, including people deprived of liberty in penitentiary institutions. Therefore, it 
is increasingly imperative to rethink established paradigms, review educational com-
munication processes, transform learning scenarios and adapt pedagogical models to 
address the changing needs of our society [4].

The right to education is intrinsically linked to the idea of universalization. 
Consequently, ensuring the development of learning skills is directly related to the 
equity paradigm. Educational equity implies not only equal access to education, but 
also the creation of opportunities and conditions that allow all individuals to develop 
their capabilities to the fullest. In this context, ensuring that learning skills are 
cultivated fairly and without discrimination is essential to achieving a more equal and 
prosperous society [5].

The development of e-learning environments has been driven by the nature 
of the context of the international Covid-19 pandemic. Instead of focusing on the 
consequences of this situation, the research analyzes potential variables that could 
guide the incorporation of new technologies. Technologies in the academic field in 
electronic learning environments [6].

Currently, the rapid advance of Information and Communication Technologies 
(ICT) has led to the emergence of online education as a flexible and accessible 
alternative in contrast to traditional classroom learning [7]. University institutions 
have seen a significant boost in the adoption of online learning. This educational 
modality allows students to access content from anywhere and at any time, promot-
ing self-direction and personalization of learning. Additionally, online interaction 
with classmates and teachers in forums, chats, and video conferences enriches the 
educational experience. However, it is essential to address challenges related to equity 
of access and quality of digital resources to ensure that all students can benefit equally 
from this modality [8].

Hybrid education is an alternative teaching model that emerged with the advance-
ment of educational technologies, representing a new option for learning: the combi-
nation of Distance Education (EAD) and face-to-face meetings [9].

Hybrid teaching models combine face-to-face teaching strategies with distance 
strategies, through synchronous and/or asynchronous online learning integrating 
formal and informal presence, applied through various tools such as educational 
platforms mediated by the Internet [9].

The inclusion of educational programs for prisoners is a common feature in prison 
systems worldwide [10]. Today, virtually all countries offer some form of education in 
their prisons, although the diversity of programs available is due to different inter-
pretations of the goals and possibilities of prison education, as well as general societal 
attitudes toward incarcerated people [11].

The educational profile of prisoners, although it shares some basic characteristics, 
also presents significant differences. This poses challenges when planning training 
opportunities for them [12]. Some inmates may have varying educational levels, 
requiring flexible and personalized approaches to meet their specific needs.
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There are multiple reasons that support the provision of education and training in 
prison contexts. International regulations, conventions and recommendations recog-
nize the right of prisoners to participate in educational activities during their sentence 
[3, 7]. Prison education is considered a means to benefit prisoners, as they acquire 
skills and competencies that facilitate their reintegration into society. Additionally, by 
providing educational opportunities, the social costs associated with recidivism and 
crime are reduced [10].

Prison education is linked to improving employability among prisoners, an important 
factor that decreases the likelihood of prisoners reoffending and returning to prison [10].

In Bolivia, the legislation establishes rights: people deprived of liberty have the 
opportunity to work and study in penitentiary centers and this would help their 
reintegration into society, a situation that is not fulfilled [13].

Those deprived of liberty in penitentiaries in Bolivia face the problem of accessing 
education and receiving adequate training in a situation of confinement. These people 
only think about how to survive and support their families inside and outside the 
prison and not about individual improvement [14].

In national penitentiary centers there are students enrolled in different levels of 
learning such as primary, secondary, literacy, and post-literacy education, as well as 
workshops in technical branches such as hairdressing, tailoring, electricity, gastron-
omy, computing, among other trades. According to data from the National Institute of 
Statistics INE, there are 24,824 inmates in the country’s prisons, of which 575 corre-
spond to the San Roque de Sucre prison, although its capacity is only for 150 people.

The inmates of the San Roque penitentiary in the city of Sucre, apart from suffer-
ing overcrowding and violation of their rights, have the great problem of seeing their 
aspirations to obtain professional training restricted, due to their status as inmates 
and not being able to attend in person. to the training centers and if they do, they 
must be accompanied by a security guard, which is the biggest obstacle because there 
is not enough of these personnel and it would also represent an additional expense 
to the State if a greater number were required. of guards, the ideal would be to have 
a number of inmates predisposed to continue their professionalization, in acceptable 
technical and infrastructure conditions with access to materials, for whom appropri-
ate training would be planned inside the prison facility.

Hybrid learning, which combines face-to-face and virtual elements, has become 
a relevant alternative in various educational contexts. In particular, its application in 
prison settings offers unique opportunities for incarcerated students. In this scientific 
article, we will explore the intention behind hybrid learning in the San Roque de Sucre 
penitentiary, considering the challenges and benefits it implies for this population. The 
combination of in-person and virtual modalities can contribute significantly to social 
reintegration and the development of skills in these students, who face a particularly 
complex context. Throughout the article, we will examine how to design effective hybrid 
learning strategies to maximize their impact on inmates’ lives [15].

In the previous context, a hybrid teaching model is seen as an alternative, which 
combines virtual and in-person education to cover the needs of practices and labora-
tories [8].

In the study, a sample of 70 inmates has been considered, who are those who 
showed interest in becoming professional, which allowed the characterization of the 
learning and professional training needs, from this, the general objective was set: to 
analyze the theories of the social motivations with the technology acceptance model 
for the evaluation of the intention of the inmates of San Roque in the city of Sucre to 
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face their professionalization learning online and in person, giving rise to the modal-
ity of hybrid learning. It is predicted that perceived social ability will directly influ-
ence perceived usefulness and willingness for online learning, and all three variables 
will have a direct impact on student intention of online learning and face-to-face 
learning, which will validate the learning model. Hybrid. For this purpose, the state of 
the art on the constructs related to the topic was analyzed, and a model and a hypoth-
esis have been applied that have been contrasted with the Partial regression technique. 
Least Squares Path Modeling (PLS) for analysis of results and discussions [16–18].

2.  Literature review

This section provides a review of relevant literature related to perceived social 
capability, technology acceptance models, experience in online learning continuance 
intention, and cultural context.

2.1  Perceived social capability

Perceived Social Capability is defined as the ability of individuals to form commu-
nities of interest in their social context, with the purpose of obtaining benefits [19]. In 
this sense, it explores how students experience and perceive social interaction while 
communicating with other members and performing tasks in virtual learning envi-
ronments. Social competence has been shown to be a significant predictor of online 
learning acceptance and satisfaction among students [19]. Furthermore, students’ 
participation and interaction are influenced by technological tools, which support 
their social needs while achieving their learning objectives. Social actions have been 
studied in online learning environments, focusing on the creation and maintenance 
of virtual learning communities [20].

Students’ ability to participate in discussions [21] is an indicator of their social 
ability in virtual environments. Research has shown that this skill positively influ-
ences online learning outcomes. The construct of Perceived Social Capability (PSC) is 
defined as an instrument that measures social presence, social exploration, and social 
connection in virtual learning environments [19]. Social exploration involves being 
aware of the actions of others as a guide to one’s own action. Observing the actions of 
others before making decisions optimizes the efficiency and effectiveness of online 
learning, as well as contributing to a greater sense of community [16].

Regarding the sense of community, a moderate and positive relationship has been 
found between the sense of community in the classroom and the number of messages 
published in the discussion forums [22]. Student feedback shows that greater interac-
tion and participation fosters a sense of community in online classes. This greater 
sense of community is attributed to how interaction and participation reduces physi-
cal barriers in online class activities. On the other hand, the lack of social interaction 
decreases the acceptance of online learning [23]. In conclusion, it is essential that 
students feel involved and develop interactions with both their classmates and their 
teachers or instructors in virtual environments [24].

2.2  Technology acceptance model

Online education at the basic level is characterized by separation between 
instructors and students in terms of space and/or time, self-monitoring of learning 
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by students rather than direct supervision of the instructor, and communication 
mediated by technological tools. Between students and instructors. One of the main 
objectives of online learning systems is to support and improve the learning process 
of students [16]. In this context, the acceptance and success of online learning are 
closely related to satisfaction in educational processes [25].

The technology acceptance model suggests that the adoption of a new technology 
is influenced by the user’s beliefs about the consequences of its use [26, 27]. In partic-
ular, users adopt a new technology when they perceive it to be easy to use and useful. 
Students’ perceived satisfaction in adopting technology in online classes manifests 
in better understanding and achievement of their academic goals [28] In addition 
to perceived ease of use and usefulness, other measures related to the acceptance of 
online learning systems include perceived satisfaction [29], perceived credibility [30], 
computer experience, social support, and cognitive absorption.

2.3  Intention of online learning

There is very little research related to the intention of virtual learning, Chiu ‘s 
Web-based [31] research identifies four components of subjective task value (achieve-
ment, utility, intrinsic and cost) and three dimensions of equity (distributive, proce-
dural and interactional). that affect student satisfaction. This research theorizes the 
three dimensions of quality (information, system, and service) and the three dimen-
sions of equity that affect student satisfaction. In turn, satisfaction and the three 
dimensions of equity will influence students’ intention to continue training under 
web-based learning [32].

3.  Study methodology

The theories of perceived social capacity and the technology acceptance model 
define the context of online education and the advantages of its use in different areas 
of education, such as in the case of students deprived of liberty.

3.1  Model

The proposed model is developed to determine the intention of hybrid learning 
(HL), proposing eight hypotheses based on: the perceived social capacity (CSP) as 
an intrinsic motivator, and as extrinsic motivators the disposition for online learn-
ing (DAL) and the perceived usefulness. (UP) that determine the intention of online 
learning (IUAL), directly related to face-to-face learning that covers the needs of direct 
link between teacher and students in situations of on-site practices and/or laboratories. 
Given the needs that prisoners have to follow professional training for their reintegra-
tion into society as productive and competent citizens who contribute to social needs, 
with educational processes mediated by online education combined with face-to-face 
education, the thesis is validated. of the incorporation of hybrid education in prisons as 
an alternative for professional training, consequently, the hypotheses are raised based on 
the model called; hybrid learning behavior model presented in Figure 1.

3.2  Hypothesis

Based on the model outlined in Figure 1, the following hypotheses are proposed:
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H1: Perceived social competence (CSP) will have a positive effect on readiness for 
online learning (DAL).

H2: Perceived social capability (PSC) will have a positive effect on perceived 
usefulness (UP) toward online learning.

H3: Readiness for online learning (DAL) will have a positive effect on intention to 
use online learning (IUAL).

H4: Perceived usefulness (UP) will have a positive effect on the intention to use 
online learning (IUAL).

H5: The intention to use online learning (IUAL) will have a positive effect on face-
to-face learning (PR).

H6: Face-to-face learning (PR) will have a complementary positive effect on 
hybrid learning (HL).

H7: The intention to use online learning (IUAL) will have a positive effect on 
hybrid learning (HL).

H8: Perceived social capability (CSP) will have a positive effect on the intention to 
use online learning (IUAL).

However, the previous formulations allow us to demonstrate the general hypothe-
sis of the work in relation to the general objective, formulated as follows: The imple-
mentation of a hybrid educational approach (that combines face-to-face and virtual 
modalities) can improve training and job reintegration opportunities for inmates of 
the San Roque prison in the city of Sucre.

3.3  Methods, techniques and instruments

This section deals with the methodological design of the research, which includes 
determining the population and sample.

From 576 inmates of the San Roque prison in the city of Sucre, capital of Bolivia, 
70 prisoners who aspire to continue their professional studies were considered. This 
study adopts a descriptive research design, with the application of the survey tech-
nique, for which a structured questionnaire was designed through the forms resource 
of the Google platform, in such a way that it was answered online by the popula-
tion. Objective, the scale used to validate the instrument comes from the design 

Figure 1. 
Hybrid learning model of students deprived of liberty.
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of Brahmasrene and Lee [16]. All items were considered on a 5-point Likert scale 
(Table 1).

3.4  Results and validation

Variance-based partial least squares (PLS) structural equation modeling (SEM) 
approach. For this purpose, Smart-PLS-3.3.3 version was used to perform all empirical 
calculations related to the evaluation of the structural model.

Table 2 shows the control variable means of access to virtual classes, in which prison 
inmates would access only through computers provided by the prison in 44%, and in 
a reduced percentage of 7% through Laptops that were supervised and restricted. For 
access to different addresses and only to educational and related pages [33].

Survey questions (5-point scale ranging from “Strongly disagree = 1” to “Strongly agree =5”)

(CSP): When I take classes online
1. I can have more interaction with my classmates and instructors.
2. I am able to promote social bonding and networking.
3. I can communicate with people to influence the action of others.

(DAL): Regarding your provision for online learning:
1. I am proficient in using the online learning system.
2. I have the necessary knowledge to use the online learning system.
3. I have the ability to acquire skill in using the online learning system.
4. In general, I am ready to use the online learning system.

(UP): When you use online learning it allows you to:
1. It allows me to complete my educational goal more quickly.
2. Improves my ability to perform academic tasks.
3. Increases my productivity in completing academic tasks.
4. Improves my effectiveness in completing academic tasks.
5. I find it useful to complete my study.

(IUAL): intention to continue using online learning
1. If I need to study for advanced degree programs, I hope to use the online learning system.
2. If you ask me, I would probably recommend the online learning system as an ideal learning platform.
3. For future advanced degree programs, I would probably use the online learning system.
4. Overall, I am satisfied with the online learning system.

(PR): What are the advantages of in-person classes?
1. Face-to-face interaction that facilitates relationship building.
2. Practical experiences in real time.
3. Immediate responses to questions or concerns.
4. Structured environment that can improve concentration.

(HL): What are the advantages of Hybrid classes (in-person-virtual)?
1. Personalization of learning.
2. Self-directed learning.
3. Shorten educational gaps.
4. Effective use of digital tools.

How is the quality of your Internet? (5-point scale ranging from “Very poor = 1” to “Excellent = 5”

By what means would you enter Virtual Classes?

a. Cell phone
b. Computer.
c. Laptop

If you wanted to professionalize in, what area would you like to?
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Health Sciences (Medicine, dentistry, etc.)

Economic Sciences (Economics, Business Administration, Commercial, Accounting, etc.)

Social Sciences (Law, Communication, Psychology, etc.)

Technological Sciences (Chemistry, food, mechanics, systems, etc.)

agricultural Sciences

Habitat Sciences (Civil Engineering, Architecture)

Postgraduate

What career?

What is your gender?

Women

Man

I prefer not to say

How old are you?

How long are you at the facility?

Less than 1 year

1 to 3 years

4 to 10 years

11 to 15 years

over 15 years

What is your level of training?

Bachelor

Technical

Professional

diplomat

master’s degree

Doctorate

Other

Source: Own based on the design of Brahmasrene and Lee [16].

Table 1. 
Survey questions.

Regarding the quality of the Internet perceived by the students, it is from good to 
very good, represented in total by 97%, which is positive for the implementation of 
hybrid education in the penitentiary, Table 3.

In the San Roque prison, in terms of gender, they are similar in their intentions to 
seek professional training, men represent 53.3% and women 46.7%. The predominant 
ages are in the range of 30 to 45 years. In the area of training, the area of Economic 
Sciences is favored with 80%, followed by Social Sciences such as Law with 10%. The 
inmates who want to follow hybrid learning aimed at having a professional degree are 
63.3% high school graduates. The causes for which they are punished are various, with 
drug trafficking standing out in 27.6%.

Interns who prefer to begin their professional studies in the economic area seek 
training to direct their small businesses and apply their knowledge in marketing, 



127

Intention of Hybrid Learning for Students Deprived of Liberty (Inmates of the San Roque de…
DOI: http://dx.doi.org/10.5772/intechopen.1006566

production and administration. 10% are interested in the study of laws and law, 
2% are inclined toward agricultural learning and 1% toward habitat sciences 
(architecture).

Regarding training, the inmates of the prison are 64% high school graduates, 16% 
professionals, 13% technicians and 7% other training. And the most enthusiastic to be 
professionals are women with 54% compared to men with 46%.

Regarding the time spent in the facility, inmates range from 4 to 10 years, which 
represents 63%, from 1 to 3 years, 20%, from 11 to 15 years, 7%, and more than 
15 years, 10%.

Regarding the age of the inmates, the predominant range of 36 to 43 years is 
45.8%, in the range of 21 to 42 years of age it is 33.3%, and those over 45 years old 
represent 20.9%.

3.5  Validity and reliability

The reliability of the model is established by both Cronbach’s alpha, rho A and the 
composite reliability, as the internal variables of the model have values greater than 
0.7 [34]; and the convergence validity greater than 0.5 (AVE) [35], as seen in Table 4.

Observing the 5 and 95.0% columns (confidence intervals), in Table 5, (HTMT 
criterion), the validity of the discriminant reliability between the constructs is 
established [36], as they are significantly different from 0.9.

3.6  Structural model evaluation

It can be seen in Table 6 that all the VIF values related to the collinearity of 
the model indicators are less than 5, there is an excellent structure, therefore, the 

Cell phone 9 13%

Cell Phone, Desktop Computer 0 0%

Cell Phone, Desktop Computer 0 0%

Desktop Computer, Laptop 7 10%

Desktop 44 63%

Laptop 9 13%

70 100%

Table 2. 
Means of access to online virtual class.

Bad 5 7%

Regular 0 0%

Good 33 47%

Very good 33 47%

Excellent 0 0%

70 100%

Table 3. 
Internet quality.
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collinearity does not reach critical levels in any of the formative constructs of the 
model. Model.

In partial least squares structural equation modeling (PLS-SEM) The R2 statistic 
explains the variance in the endogenous variable explained by the exogenous vari-
ables. If R2 is greater than 0.60 it can be considered substantial, 0.19 is weak and 0.33 
is moderate.

In the proposed model, the coefficient of determination R2 of the variable 
Intention for online learning (IUAL) is 0.707, which means that the three latent vari-
ables, disposition for online learning (DAL), perceived usefulness (UP) and capacity 
Perceived social perception (CSP) explain 70.7% of the variance of intention in online 
learning (IUAL).

Hybrid learning (HL) is explained in 73.5% by the latent variables Face-to-face 
Learning (PR) with a low explanatory 17.6% and online learning intention (IUAL) 
with 70.7% which is great importance in the process of accepting hybrid training in 
prisons. Shown in Figure 2.

3.7  Structural path coefficients and hypothesis validation

Bootstrapping technique was used (Table 7) to obtain the t-statistics and the p 
value of the path coefficient. Face-to-face learning (PR) has a positive influence on 
hybrid learning (HL) (t = 3.068, p < 0.05). Perceived social ability has a positive 
influence on willingness to learn online (t = 4.001, p < 0.05), perceived social ability 

Cronbach’s alpha rho_A Composite reliability Average variance extracted (AVE)

1.(HL) 0.863 0.866 0.908 0.711

2.(PR) 0.866 0.871 0.909 0.713

3.(CSP) 0.805 0.820 0.870 0.627

4.(DAL) 0.814 0.829 0.890 0.729

5.(IUAL) 0.677 0.676 0.823 0.610

6.(UP) 0.786 0.787 0.876 0.702

Table 4. 
Reliability and construct validity.

Original sample (O) Sample mean (M) 5.0% 95.0%

(PR) - > (HL) 0.396 0.376 0.183 0.608

(CSP) - > (DAL) 0.496 0.546 0.291 0.700

(CSP) - > (IUAL) 0.014 −0.011 −0.312 0.339

(CSP) - > (UP) 0.510 0.517 0.191 0.829

(DAL) - > (IUAL) −0.053 −0.025 −0.369 0.262

(IUAL) - > (HL) 0.612 0.633 0.445 0.780

(IUAL) - > (PR) 0.419 0.397 0.001 0.837

(UP) - > (IUAL) 0.864 0.841 0.542 0.885

Table 5. 
Heterotrait-monotrait radius (HTMT).
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has a direct negative influence on online learning intention (t = 0.069, p = 0.473), per-
ceived social ability positively influences perceived usefulness (t = 2.636, p < 0.05), 
disposition to online learning has the least influence on the intention to follow online 
learning (t = 0.277, p = 0.391), the intention to online learning is positive to hybrid 
learning (t = 6.016, p < 0.05), the intention to online learning is positive to face-to-
face learning (t = 1.655, p < 0.05) and the perceived usefulness has a positive and 
direct influence to the intention to continue with online learning (t = 4.432, p < 0.05).

Those path coefficients (β) were accepted, and by extension, the hypotheses that 
have a level of significance according to a one-tailed [37]. Student ‘s t distribution 
with n-1 degrees of freedom. These values, as [38] should be between the values of 
0.2 and ideally exceed the value 0.3, therefore, if β < 0.2 there is no causality so the 
hypothesis is rejected, and they also coincide with the Student’s t-test.

The tests of hypotheses 1 and 2 indicate that there is a positive relationship 
between perceived social ability (CSP) and readiness for online learning (DAL) and 
between (CSP) and perceived usefulness (UP), suggesting that the Perceived social 
capacity has a positive and significant effect on the perceived usefulness, greater than 
the willingness for online learning and the intention to continue online learning, the 
latter not being very significant, as shown in Figure 2.

Hypothesis 3 tests the relationship between the disposition for online learning 
(DAL) and the intention to continue using online learning (IUAL). It is rejected as 
it is not conclusive, taking into account the inmates who cannot have access to the 

(CSP2) 1496

(CSP3) 1737

(CSP4) 2079

(DAL1) 1633

(DAL3) 2409

(DAL4) 1912

(HL1) 1636

(HL2) 3343

(HL3) 2762

(HL4) 1833

(IUAL1) 1620

(IUAL3) 1525

(IUAL4) 1166

(PR1) 1797

(PR2) 3131

(PR3) 3187

(PR4) 2024

(UP1) 1427

(UP3) 2199

(UP5) 1897

(CSP1) 1641

Table 6. 
VIF collinearity evaluation.
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technologies. of information for their training freely but monitored and supervised 
by prison officials.

Hypothesis 4 contrasts between (UP) and (IUAL). Which means that the readi-
ness for online learning and the perceived usefulness directly influence the intention 
to use virtual online learning.

Hypothesis 5 tests the positive relationship between the intention to use online 
learning (IUAL) and face-to-face learning (PR), which means that the methodologies 
of the practices and laboratories that complement the intention of online learning are 
important.

Hypothesis 6 is positive between face-to-face learning (PR) and hybrid learning 
(HL), it states that the support of face-to-face classes embodied in practices and 
laboratories that cannot be taught online is necessary.

Hypothesis 7 is positive and validates the same between the intention to use online 
learning (IUAL) and hybrid learning (HL), being forceful in its importance and valid 
for training combining in-person and virtual training [21].

Figure 2. 
Test of the integrated model (Source: Own elaboration, −with Smart PLS.

Path coefficient (β) t-Statistics P Values Decision

H1. (CSP) - > (DAL) 0.546 4001 0.000 Accepted

H2. (CSP) - > (UP) 0.517 2636 0.004 Accepted

H3. (DAL) - > (IUAL) −0.025 0.277 0.391 Rejected

H4. (UP) - > (IUAL) 0.864 4432 0.000 Accepted

H5. (IUAL) - > (PR) 0.397 1655 0.049 Accepted

H6. (PR) - > (HL) 0.376 3068 0.001 Accepted

H7. (IUAL) - > (HL) 0.633 6016 0.000 Accepted

H8. (CSP) - > (IUAL) −0.011 0.069 0.473 Rejected

Table 7. 
Integrated structural adjustment.
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Hypothesis 8 is negative; therefore, it is rejected between perceived social capacity 
(CSP) and the intention to use online learning (IUAL) and this situation is justi-
fied by the need that inmates have for better management of learning technologies. 
Information for information to the extent that there are prohibitions on the use of cell 
phones and computers in prisons due to the misuse that inmates could give.

Hypotheses H1, H2, H4, H5, H6, and H7 confirm the general hypothesis “The 
implementation of a hybrid educational approach (that combines face-to-face and 
virtual modalities) can improve training and job reintegration opportunities for 
inmates of the San Juan prison. Roque of the city of Sucre,” validating the intention 
of using hybrid learning with the exception of training in the use of technologies 
oriented to education and the better availability of access to them by the inmates of 
the San Roque de Penitentiary, the city of Sucre.

4.  Discussions and contributions

The result of the empirical analysis supports all the hypotheses. Theories of 
perceived social ability are determinants in three directions; first, they support the 
disposition for online learning by conditioning with the necessary competencies in 
terms of the development of skills in the use and management of information and 
communication technologies with their abilities to relate to their peers in the environ-
ment. Virtual; second, the perceived usefulness that will provide benefits in your 
academic training such as the improvement of your capabilities, productivity, effec-
tiveness, and usefulness; and third, the intention to use online learning in situations 
of deprivation of liberty is conditioned by the social capacity perceived and rejected 
by society due to the risks involved in the use of ICT in vocational training and the 
misuse that could give rise to inmates, to commit crimes through these technological 
means.

The results of this study provide useful information and suggest the following 
contributions:

First, the results support the existing literature. Perceived social ability contributes 
to perceived usefulness in online learning. Students with perceived social skills find 
the online learning system helpful for their hybrid learning.

Second, this study shows that the intention to use online learning depends on 
the perceived social capacity approved by society and justice administrators, with 
restricted supervision of the inmate in both his online and in-person learning.

Third, greater perceived social capacity can improve the intention to use 
online learning and will be decisive in the use of hybrid learning as the main axis 
supported by face-to-face learning in situations where face-to-face learning is 
necessary. Therefore, teachers of hybrid education courses or programs should 
encourage greater use of communication tools in the designs of their teaching plans 
to increase social capacity among inmates, thus encouraging their participation 
and interaction in the classrooms. Online classes, the curricular design can include 
collaborative group work activities, debates, and web surveys, complemented by 
practices and laboratories that are necessary in person-oriented to area preferences 
such as economic sciences as an alternative to improve knowledge and strategies 
to enhance the business initiatives that they have within the penal system of the 
legal sciences to fully understand the criminal situation of each one. In addition to 
traditional communication tools such as chat rooms, discussion forums, and blogs, 
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there are other technological features that are also useful in educational environ-
ments. For example, support discussions allow students to interact with their peers 
and teachers to resolve questions and share ideas. Likewise, the personalization of 
content through adaptive algorithms improves the learning experience by provid-
ing relevant material tailored to the individual needs of each student. Considering 
the age range interested in vocational training, between 21 and 43% stand out, who 
already have the knowledge and skills that favor the implementation of the hybrid 
model, reinforced by the training of interns who are mostly high school graduates 
or professionals.

Fourth, online learning and the usefulness of online classes support existing find-
ings on attitudes toward computer-based learning; however, the tracking of virtual 
learning through cell phones and the low quality of Internet use [39] are control 
variables that attenuate the intention to apply online learning and therefore, hybrid 
learning is conditioned by the permanent accessibility to educational technologies 
mediated by the Internet and the budget that comes with presence because the intern 
has to leave the prison facility accompanied by a personal guard which has an impact 
on the facility’s budget. However, the conditions for hybrid training in prisons can 
be favorable with adequate planning and coordination with training centers and the 
coherent development of the academic curriculum, which is beneficial for inmates, 
as well as the provision of supervised computer laboratories and restricted access 
to pages or social networks that may give rise to cybercrime, that is, they only allow 
access to educational platforms and virtual libraries.

5.  Conclusions

Based on the intention of hybrid training for the professionalization of inmates of 
the San Roque penitentiary in the city of Sucre, the aim is to analyze the conditions 
and needs of the use of hybrid learning, confirming the general hypothesis: inmates 
are willing to be trained with a hybrid education considering that their learning and 
expertise in the use of information and communication technologies will benefit 
them in their particular objectives that contribute to their reintegration into society 
as productive citizens and corrected for their punishable offenses, and in their needs 
to apply their knowledge as small business entrepreneurs inside the prison, allowing 
them a wide willingness to learn online and value the usefulness of this teaching-
learning modality, by allowing them to improve their productivity and achieve their 
academic objectives without time and space [21].

To support the general hypothesis, it is important to consider the following points:
Access to education: Hybrid education allows inmates to access educational 

content both inside and outside the penitentiary. This could increase your access to 
vocational training and technical skills.

Flexibility: The hybrid modality offers flexibility in study schedules, which could 
be adapted to the circumstances and limitations of the inmates.

Development of digital skills: Virtual education enriches digital skills, which are 
increasingly relevant in today’s world of work.

Labor reintegration: By acquiring knowledge and skills, inmates could be better 
prepared to reintegrate into society and find employment after serving their sentence.

Hybrid education could be an effective strategy to improve the training and job 
prospects of inmates at the San Roque penitentiary. However, further research is 
required to evaluate its specific impact in this context [40].
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The inmates of the San Roque prison in the city of Sucre have a preference, which 
is to begin their professional studies in the economic area at 80%, with the purpose 
of training themselves to direct their small businesses and apply their knowledge in 
marketing., production and administration. 10% are interested in the study of laws 
and law, 2% are interested in agricultural learning and 1% in habitat sciences.

Regarding the training of the inmates of the sample studied, high school graduates 
stand out at 64%, professionals 16%, technicians 13% and other training 7%, with 
women being the most interested in professionalization with 54% compared to men 
with 46%.

Among the limitations of the study are the accessibility to educational technolo-
gies mediated by the Internet, due to the situation of the inmate who is prohibited 
from using cell phones or computers inside the prison due to the risk it implies of 
committing a crime [41], which means that they must adapt the policies and infra-
structure regarding computer laboratories in prisons and provide more personnel to 
accompany the inmate when they have to leave the prison for their in-person classes.

It would be useful for the hybrid learning modality to carry out complementary 
research regarding the vision and position of educators or teachers and address 
evaluative and comparative research between different prisons, contrasting with the 
real needs perceived by inmates not only in professionalization but in all training 
cycles (primary and secondary), which will surely emerge complementary positions 
and results for the improvement of the online and in-person teaching and learning 
process, aimed at a more appropriate hybrid learning in favor of those deprived of 
liberty [18].

© 2024 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of 
the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided 
the original work is properly cited. 
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Chapter 9

Perspective Chapter: New 
Approaches for Learning 
Design – Course Architecture and 
Media Educational Technologies
Veronika Yarnykh

Abstract

The background of this topic is the need to research the current situation in the 
educational market. The current state of affairs in education implies a shift in approaches 
to learning design and the architecture of training programs, including Massive Open 
Online Courses (MOOCs). Research in learning design is both theoretical and practical. 
An analysis of the current state of the education market, Generation Z’s demands, and 
new requirements for educational processes makes it essential to understand the poten-
tial for change in both online and offline learning environments. This creates a new onlife 
reality and space that is reflected in various ways by MOOC education. In the theoretical 
analysis of approaches and practices, ADDIE instructional design models, Infosys 4A 
communication models, concepts of onlife environments as well as approaches to using 
media educational technologies in MOOCs, were used to understand and implement the 
proposals. The study identified the main factors influencing the approaches to building 
the architecture of the course and the learning design of the educational experience and 
study process. The contribution of this study to the field of knowledge about learning 
designs for modern MOOCs is to identify new opportunities for designing the architec-
ture of a MOOC course, form motivational focuses for MOOC participants, and create 
conditions and environments within the MOOC for learning.

Keywords: learning design, instructional design, Gen Z, media educational 
technologies, course architecture, educational space, E-mentoring, interactive 
communication, MOOC

1.  Introduction

The learning process has not just changed today. It is constantly changing. Many 
factors affect the focus of learning, how it is structured, the use of educational 
technology, etc. As we have already noted, today there are many factors that have a 
significant impact on this process. Thanks to the development of media and digital 
technology, the format of education is changing. MOOCs have become one of the 
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most popular formats. They are training courses with mass interactive participation, 
using e-learning technology and open access through the Internet.

MOOC is a form of distance learning that is highly sought after today. The demand 
for distance education in both the educational and corporate sectors is conditioned 
by a change in the learning paradigm due to the fundamental change of generations. 
Within the framework of the theory of generations, Generation Y is the basis of the 
education market in the corporate sector, and Generation Z is in the educational 
sector. Despite the dissimilarities between these generations, they share common 
features such as a focus on digital learning technologies and distance education 
(exacerbated by the COVID-19 pandemic), widespread media use in education, and a 
focus on practical education.

For the corporate sector, MOOCs have significantly optimized training costs and 
shifted replicated courses with simple and easily replicable skills to a distance learning 
format. MOOC also provides an opportunity for individuals outside the corporate 
sector to independently implement the concept of lifelong learning during their 
lives, acquire new skills and change specializations. Given the pace of scientific and 
technological advancement and technological changes in both life and business, this 
is essential for any career path. However, the demand for distance learning forces and 
is highly attentive to the design of the educational process. Just putting together, a 
MOOC course as a learning space where all course materials are stored is simply not 
enough.

It seems necessary to start by understanding and defining what learning design is 
in modern education. There is no single well-established and established definition 
yet, despite the fact that the idea itself is quite old. Nevertheless, within the frame-
work of today and the importance of learning or educational design for the education 
system and for the learning process as a whole, it seems necessary to focus on several 
definitions. Today, under the learning or instructional design, we understand the 
following.

First, there is the systematic process of interpretating principles of learning and 
instruction into plans or specifications for instruction: materials or activities [1].

Also, learning design is a systematic approach to the creation of educational solu-
tions, which uses learning principles and theories to ensure high quality of education 
[2]. A more modern and voluminous definition is the understanding that learning 
design is a system of procedures for developing ways to deliver educational content 
(educational products) to students, created to help them develop the required com-
petencies [3]. An approach that defines two key tasks in the field of modern design 
of the learning process is also important: combining and “synchronizing” different 
narrow experts on the same program, organizing their content, and observing all 
known rules of learning, so that it is optimal for the student [4]. Thus, learning or 
educational design today is an approach that “assembles” the learning process in 
particular, or the educational process as a whole, in such a way as to make it as effec-
tive and efficient as possible using modern technologies aimed at developing the 
necessary competencies. With this understanding of learning (educational) design, 
it becomes extremely important to understand which factors will have the maximum 
impact on this process.

Educational design is influenced by many factors. These include the demands of 
the generation, the ability to use media educational technologies, and approaches to 
course architecture.

Paying attention to learning design, it is also important to note the following. 
Educational design is of particular importance today for distance education. When 
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in an offline format, the educator has the opportunity to closely monitor not only the 
progress of the student or course participant. In the offline format, all errors in the 
acquisition of knowledge can be seen almost in real time. In the online format today, 
regardless of the type of distance course, such a real-time mode in tracking errors is 
only possible in real time. Then, you have to resort to the approach that prevails today 
in corporate mobile learning [5]. M-learning is the short information block of mate-
rial with instant verification through gadgets [6]. However, this approach does not 
work in the MOOC course. MOOC courses require more time; they are fundamental, 
unlike short mobile learning aimed at practicing soft skills, for example. The motiva-
tion for this study was the interest in analyzing existing experience and combining it 
with existing practice to understand what factors and approaches should be taken into 
account when designing MOOC courses today, maintaining the interest and motiva-
tion of participants on the one hand and implementing fundamental learning on the 
other. The experience of corporate mobile learning turned out to be a motivational 
trigger for the research.

The main knowledge gap in this area is the imbalance between the new requirements 
for the educational process of Generation Z and the previous experience of the educa-
tional system as a whole. MOOC courses, as part of distance learning and e-learning, 
are always fundamentally filled in terms of knowledge, but due to the format, they are 
technologically poor in terms of motivational tools for maintaining interest for long-term 
course completion [7]. Identifying opportunities and approaches and expanding the 
framework for finding solutions became a way to fill this gap.

The importance of this study lies in the following fact. Several numbers have impor-
tant meanings. Worldwide, 49% of students have completed some sort of online learn-
ing. The online learning sector will grow to be a $240 billion dollar industry by 2022. 
More than 200 million learners signed up for at least one massive open online course last 
year. Only 60% of students are able to complete the course [8]. We see the corporate and 
university investments in this sphere on the one hand and not so outstanding results for 
completing the courses on the other one. The second factor which is important in this 
case. Gen Z is now changing the situation with the education process. Most research-
ers agree that the clip-like nature of consciousness, focus on the practical application 
of knowledge, unwillingness to study theoretical approaches, and digitalization of 
the perception of the world as a whole as factors in the behavior and perception of 
Generation Z have turned approaches to the learning process upside down [9]. This has 
become especially noticeable in the situation of traditional offline learning. Here, it was 
necessary to actively implement digital technologies in order to create familiarity in the 
educational environment [10]. As for online learning, these factors are, in some way, to 
some extent facilitating the learning process, but they raise the question of motivation 
to complete a long course and maintain interest in learning [9]. This theoretical study, 
supported by experience and the practice of Mongolia International University and 
Russian State University for Humanities, allows us to implement and offer opportuni-
ties and technologies for distance MOOC learning that will be successful in solving the 
above-mentioned problems.

Generations Y and Z clearly demand different requirements for both learning 
processes and course materials. All of this must be taken into consideration within 
the framework of educational design for learning processes. In the current conditions 
of generational change in the education market and the development of modern 
technologies, it seems necessary to determine what new approaches, technologies, 
and opportunities will be appropriate to the prevailing changes. First of all, we need 
to consider the need to change the learning design paradigm. How should we build 
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educational programs? How can we combine various activities to better assimilate 
material? Which activities are generally appropriate for Generation Z? These ques-
tions force us to rethink the learning paradigm in a different way.

Speaking about the methodology used, it is important to pay attention to the 
following. Within the framework of this material, an empirical analysis of the 
problem and the results of the study on it was carried out. The main approaches 
analyzed in this study were the most famous and used theories in the framework 
of learning design. First of all, this is the ADDIE model, one of the oldest and most 
frequently used in learning design to form the learning process and course archi-
tecture [11]. Infosys 4A Model (any content anytime, anywhere, and in any device) 
which is response to the request of Gen Z [12]. Analyzing new approaches in the 
environment of modern MOOC problems, we can use the ideas of onlife reality, 
which is important for understanding the profits and possibilities of media tech-
nologies use [13]. Building the architecture of the MOOC course and assuming the 
use of media educational technologies, it is important to note the possibilities of a 
single educational space [14]. At the same time, speaking about the possibilities of 
expanding and diversifying the use of media educational technologies in general, 
it should be noted that it is the approach within the framework of educational 
design that is able to fully utilize these possibilities. A variety of digital educational 
technologies today (that is, the use of media space and media within a course) is 
becoming an everyday reality, responding, among other things, to the demand of 
Generation Z for new approaches to learning [15]. And finally, one such digital 
educational technology that is becoming the most widespread within the frame-
work of educational design is E-mentoring [10]. As the examples of using certain 
models and media educational technologies given below have shown, these tech-
nologies really enrich the methodological reality of MOOC courses. Students do 
not simply perceive them as a familiar reality (of any digital ecosystem or commu-
nication tactics), which largely helps to keep attention on the course and ensures 
the passage of the material. MOOC courses differ significantly from the usual 
offline standards and examples of training, which also allows you to keep attention 
due to the novelty of the environment (onlife environment, for example). Such a 
combination of familiar and long-used methods and approaches of educational 
design and new media educational technologies, or other additional opportuni-
ties from the point of view of teaching methods, creates a new perspective for the 
development of MOOC courses and distance education in general.

Further, the structure of the material assumes the following division. Further, we 
are talking about learning design in the modern times. Here, we consider the practices 
of learning design that exist today and the approaches that are being implemented. 
We also analyze the factors that influence learning design today, and opportunities 
for the new approaches and technologies’ implementation. Next, the MOOC course 
architecture in the learning design paradigm is considered. Here, the greatest atten-
tion is paid to the essence of the distance nature of MOOC courses and problems with 
the motivation of participants to complete the course.

The next part of the study is devoted to the influence of Gen Z in the distant learn-
ing process. Here, the factors of the educational environment and the educational 
process that influence the learning process of representatives of Generation Z are 
considered. This part of the study describes the way in which the influencing factors 
can be balanced by the architecture of the MOOC course and media educational tech-
nologies. Finally, the last part of the study considers and analyzes media education 
technologies in learning design for MOOC. It is in this part that the practice of using 
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various educational technologies at Mongolia International University and Russian 
State University for Humanities is presented, and the possibilities of recommenda-
tions for the use of the declared and mentioned media educational technologies in the 
practice of learning design in MOOC courses are studied.

The results of the analysis are given in the conclusion of the presented material.

2.  Learning design in the modern times

It is important to pay attention to the change in Generation Z’s request for the 
learning process as a whole. The key principles of learning today are the principles of 
communication. Modern students (and we are talking about higher education) adhere 
to the principles of communication in the learning process: simple, understandable, 
convenient, and familiar [10]. Speaking about educational design, it is important 
to note the following. Instructional design is a relatively new concept in the modern 
education system. The need to form high-quality knowledge is constantly growing, 
while traditional tools are suitable for relatively simple, “linear” training methods. 
When creating more complex programs, the use of traditional methods leads to a loss 
of time and resources. As a result, the concept of pedagogical design appeared—a 
discipline that development teams apply at the stage of designing, creating, and 
evaluating educational materials. It is based on the systematic use of knowledge about 
effective work, building an educational process with an “open architecture,” and 
creating a real learning environment. At the same time, the tasks of an educational 
designer are extensive and very difficult. First of all, this is an analysis of the needs 
of the target audience, its competencies, and expected learning outcomes. Then, it 
is necessary to talk about defining the goals and objectives of the educational mate-
rial. The next stage is the analysis and structuring of materials in accordance with 
the goals. The choice of means and methods of educational work is also important. 
A mandatory stage in this case is the development of tests and assignments, control 
tools, and information collection. Finally, creating a distance course using appropriate 
tools, or assigning tasks to team members to develop specific elements. Thus, peda-
gogical design, being a multifaceted concept, is defined in world science on the basis 
of various aspects and areas of activity (pedagogical design as a science/discipline/
process/reality/practice).

An important element of the paradigm is the principles of instructional design. 
They were developed by Gagne [16]. Among them, the following principles are distin-
guished. First, this is attracting the attention of students, motivating them to learn, 
and awakening interest in the topic and methods. The second principle is explaining 
the goals and objectives of learning. This not only answers the question “why?,” but 
also forms a certain level of expectations from the results of the process itself. The 
third important principle is the presentation of new material. This is the most dif-
ficult part of the process, since the selectivity of perception of any new material is 
inherent in the human psyche. This means that it is necessary to provide for certain 
elements in advance that will allow you to keep the student’s attention on important 
points and convey to him the main idea of the project in the most accessible form. An 
important process within the paradigm is training support. This is the management 
of students and the semantic formation of the installation for retaining the received 
material in long-term memory. Practice has also become an important element of the 
system of principles. It is necessary to quickly, while new knowledge is still fresh, test 
it in real conditions or simply confirm it with an appropriate experiment, which will 
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clearly and very effectively link the theory and application of knowledge. Considering 
that communication is very important in training, the importance of feedback was 
specially noted. Evaluation of the selected teaching method and its effectiveness is 
impossible without prompt analysis. Therefore, even at the stage of course develop-
ment, a maximally flexible feedback system should be laid down (the results of the 
analysis of the target audience and its capabilities will come in handy here). Finally, 
it is necessary to evaluate the learning outcomes. The last principle was the definition 
of metrics for assessing the effectiveness of training, which necessarily include an 
assessment of academic performance and an overall assessment of the effectiveness 
of the course. Another important component of the paradigm of principles was the 
translation into the practical plane, helping students retain knowledge and apply it 
correctly. Unlike the fifth principle, it is important to transfer practical skills to new 
conditions not specified by the original framework of the course. This will allow you 
to assess the depth of knowledge acquisition.

An equally important component of the modern paradigm of learning (instruc-
tional) design today is the very request of Generation Z for the learning process. 
First of all, it is important to note that the approach to learning and activity has 
changed dramatically. Representatives of Generation Z are primarily not focused on 
the future; for them, the present is much more important [17]. This means that long 
programs or tasks with a long deadline will not be valid for them; they simply skip 
deadlines. The second important point in the learning process of Gen Z is a practical 
approach to learning. For them, practice is much more important than theory. For 
them, knowledge becomes important for the implementation of practical tasks [18]. 
Here, the main motivator for learning becomes interest. However, it also does not 
always work, and everything will not always be interesting in the learning process. 
An equally important point was the influence of gamification in general on the 
learning request. It was gamification and a certain type of games popular with this 
generation that partially predetermined the demand for project work and a project-
based approach to learning. This means that working in groups is more than familiar 
and convenient for representatives of this generation [10]. If we talk about learning 
habits, then in this context it is necessary to talk about the use of gadgets or, in gen-
eral, about media technologies in education. In general, the use of media education 
technologies or media technologies in the learning process has been known for a long 
time. But, speaking of changing approaches in modern learning design, it is necessary 
to talk about the possibility of wider inclusion in the learning process of educational 
platforms for performing tests, tasks in a digital environment, etc.

The paradigm shift in educational design has gone through several stages [19].

1. Multimedia-based learning (1970–1979)

2. Transition from audiovisual to computer-based learning (1980–1989)

3. Distance and interactive learning (1990–1999)

4. Collaborative online learning and ICT in school (2000–2009)

5. Learning analytics and collaborative learning on mobile devices (2010–2018)

These stages were characterized by changes in the educational design paradigm 
(in the formation of the learning process, changes in the course architecture, and the 
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emergence of media educational technologies in the design of the learning process). 
For example, the stage of distance and interactive learning in the corporate environ-
ment led to the massive development of mobile learning, which in turn has an impact 
on the educational design paradigm [6].

It is safe to say that in recent years, two factors have had a fundamentally impor-
tant impact on the educational design paradigm. These are the entry of Generation 
Z into the educational services market and the emergence of Artificial Intelligence 
technologies over the last 3 years. These challenges have led to the fact that the 
educational design paradigm has undergone significant changes. The influence of Gen 
Z on the educational design paradigm and on the change in course architecture will be 
discussed further.

The second important factor influencing modern approaches to learning design 
is artificial intelligence tools. As a MIL Talk Host (as a co-leader of UNESCO’s global 
initiative for the development of media-literate cities, I do webinars and meetings 
with experts from many countries and continents), I can note that last year the most 
popular issue, both in demand and in views, was the issue discussing Chat GPT 
and its role in the development of universities. During the discussion, experts from 
several countries and Universities (Brazil, Argentina, Mongolia, Kazakhstan) actively 
discussed both the ethical problems of using Chat GPT in teaching and, in general, 
the possibilities of using such tools.

Speaking about the development of AI technologies in education in general, it 
is important to pay attention to the fact that, in general, these technologies have 
been used for quite a long time. For example, appropriate technologies are used to 
analyze the behavior of students, personalize the learning process, proctor (control 
procedure for an online exam or test), check the level of knowledge and work of 
students, and perform other tasks. Nevertheless, AI technologies in general not only 
solve some of the problems but also form the whole directions and areas that can be 
included in the learning process through learning design technologies including them 
in the process. For example, checking educational assignments. The task of educa-
tional design is to form study assignments in such a way that it is possible to organize 
a quick automatic check. For example, when using MOOC (Massive Open Online 
Courses), AI can evaluate assignments and answer students’ questions automatically, 
which will save a lot of time and resources. Or Google Classroom has an automatic 
function for checking the level of the author’s text of an essay or written work of 
a student. For example, I use this tool to pre-check the level of the author’s text in 
writing assignments as a professor at Mongolia International University. This helps to 
immediately give the student feedback if there are signs of generated text or copying 
of other works.

AI technologies are also already widely used for data visualization (creating 
infographics, for example, or bots for interactive learning). For example, bots are 
widely used at Anna University (Tamil Nadu, India) both for testing knowledge 
and for the learning process. Also, at Amrita Vishwa Vidyapeetham University 
(India), faculty uses AI technologies to work with a mobile application for stu-
dents and University staff. This is the implementation of both informational and 
educational tasks. Most of the educational and training content is in the mobile 
application.

Finally, the gamification of the learning process as a whole is quite a popular use of 
AI technologies in education. Educational games allow students to put their knowl-
edge into practice and receive feedback, which contributes to a deeper understanding 
of the material and the development of skills. So, at the RSUH Faculty of Journalism, 
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start-ups were launched in the form of a game for the development of literacy and 
the Russian language for schoolchildren. Moreover, the creators of start-ups are the 
students themselves.

In short, it is important to note that AI technologies today can not only be used 
pointwise in the learning process, but occupy an increasingly important place both in 
the learning process and in the knowledge assessment process. This is important to 
note, because from the point of view of learning or educational design, it is necessary 
to include AI technologies on an ongoing basis.

Thus, for the development of the paradigm of learning design in combination with 
AI technologies, it is important to pay attention to the need to understand the change 
in the request for training from Generation Z, the change in the request for educa-
tional activity, the use of media educational technologies in the learning process, and, 
finally, given the widespread entry of AI technologies into our lives—also including 
them in the learning process.

3.  MOOC course architecture in learning design paradigm

Considering the issue of changing the concept of learning design in the context 
of digital transformation, it is also important to note that, in today’s world, learn-
ing designs must take into account several factors. These factors include the use of 
educational media and digital technologies in education.

The technologies used must meet certain conditions such as convenience and ease 
of use. We need to discuss the interfaces of these technologies and their simplicity, as 
well as how easy they are to master if necessary.

There are several models within learning processes and several characteristics 
that should be present in all of them. First and foremost, the design must be student-
centered, with a focus on students’ academic performance. This focus is more than 
just an important factor; it represents a shift in the overall paradigm of learning and 
the role of teachers. Secondly, learning design is goal-oriented. Clearly defined goals 
are essential. Thirdly, the focus of learning design is on real-world productivity. It 
is necessary to create conditions where students must demonstrate the behavior 
expected of them in real life. This is a fundamental principle that becomes crucial in 
competency-based learning. Developing project management and communication 
skills and group work abilities are crucial tasks that learning designers must take into 
account in the context of digital transformation.

Learning design also focuses on measurable results [3]. Creating reliable and 
accurate measurement tools is essential. Understanding that pedagogy is an empirical 
process is another crucial aspect. Data analysis forms the heart of the learning design 
process, and learning designs often involve teamwork. There are several models of 
learning design, one of which is the ADDIE model. This model is widely used and con-
sists of five stages: analysis, design, development, implementation, and evaluation [20].

The analysis stage is crucial because it helps to determine the purpose of the course 
and the desired outcomes. It also helps to identify the gap between the current and 
desired competencies and the level of development needed to achieve them. This 
stage forms the basis for the path toward discipline development [20].

A key component of this stage is defining the target audience and understanding 
their training needs [20]. This information is essential for ensuring the relevance of 
the content and material in the future and integrating modern education.
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Another important stage is designing the course or discipline. This involves creating 
a plan for teaching and learning that is aligned with the goals and objectives [21]. It also 
includes choosing appropriate methods and materials to support the learning process. 
Within the framework of this stage, the format of teaching, the formulation of educa-
tional goals, and the choice of theoretical material are determined. Teaching strategies 
and formats are also chosen. For example, webinars and remote consultations with teach-
ers may be included in the E-mentoring process. Additional formats could include master 
classes, lectures with group work, case studies, round tables, conferences, and more.

The next stage involves the development and creation of educational materials, 
such as scripts, assignments, videos, texts, and tests. Next, the actual implementation 
of the educational process takes place, with necessary adjustments or updates to the 
materials. I would like to emphasize the importance of being able to update materials 
during the study of a discipline. It is always necessary to include relevant interviews, 
links to interviews, or videos, and so on. Finally, there is an evaluation of the results. 
The assessment provides for the correlation of set goals and training objectives with 
real indicators after training, which helps to evaluate the effectiveness of training and 
develop solutions to improve the educational course.

Like design thinking, ADDIE can be considered a model of common sense. It 
describes a general process that seems obvious and logical. Most models fit within the 
ADDIE framework to some degree, as they all include analysis, design, development, 
implementation, and evaluation of results. Within this approach, students can answer 
questions about their familiarity with media, communication, and ease of interaction 
in the learning environment. Additionally, an important part of learning design is the 
verbal involvement of students in learning in a remote format [21]. It is no secret that 
motivation for learning, especially for active participation in distance learning, is not 
only an important component, but also a significant factor in success. Several solu-
tions are mentioned below.

4.  Gen Z in distant learning process

Gen Z has had a huge impact on the state of educational design today. Its appear-
ance on the educational market and fundamentally new requirements for the learning 
process have forced educators and methodologists to significantly change the para-
digm of educational design.

Motivation in distance learning is a big problem. MOOC courses may have differ-
ent durations, but the problem of motivating participants is still open. According to 
statistics, only about 5% of MOOC students complete the course. This is a frighten-
ingly low number. If MOOC platforms are used in hybrid learning, the percentage of 
students who complete the task will increase significantly. However, as experience 
has shown, problems with deadlines, sequence, and completion of modules remain 
relevant. What characteristics of Generation Z shape the specifics of their motivation 
for learning, and what should be taken into account in the design of distance learn-
ing? The difference between Generation Z and previous generations is as follows.

First, they are children of multimedia technology. They cannot imagine life 
without mobile phones, and are more reliant on digital technologies because they 
grew up in a digitally-enabled environment, receiving almost all information from the 
Internet. For them, virtual reality is almost as real as physical reality. Therefore, we 
can speak of the “onlife reality” in which we all now live [22].
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However, Generation Z, along with the mix of Generation Y and Generation Z, 
has adapted significantly to this online world. They spend more time in virtual 
worlds, communicating more with computers than with parents or each other. Online 
communication is becoming increasingly important. That is why, in designing and 
architecting the learning process, it is worthwhile to pay attention to horizontal con-
nections and the possibility of interaction with other participants [23].

This is a generation of entertainment media, which is why students are very 
susceptible to gamification elements in the course or learning process. As for the 
cognitive sphere, Generation Z representatives easily navigate information flows 
and quickly analyze large volumes of information. At the same time, they have low 
attention concentration (8 seconds), high task-switching ability, and low attention 
stability [3]. Generation Z is extremely susceptible to visualized information  
perception [24].

Representatives of Generation Z focus on practicality, so they have a habit of 
multitasking, which is practical for performing several activities at once. On the 
other hand, they focus on the practical value of knowledge. This affects, among other 
things, the popularity of podcasts, both video and audio. The popularity of these 
podcasts is growing rapidly worldwide, with over 504.9 million people expected to 
listen by the end of 2024 [25]. However, clip thinking has become a meme and leads to 
a lack of systematic perception of information, as well as an inability to think system-
atically and express thoughts consistently. Imagination, reflection, and understand-
ing of texts and others are weakened [9].

This leads to two major challenges in designing MOOC programs: the problem of 
lengthy texts in materials and the need to provide more concise and clear content. 
Course participants simply do not read the materials. We need to revise the theoreti-
cal material and use short (no more than 5–7 pages) texts. Another important thing 
is the use of short videos, such as TikTok videos, in the course [24]. This is consistent 
with the habits of visual content Generation Z. As noted, members of this genera-
tion demonstrate an increased ability for multitasking (opening several bookmarks 
and files simultaneously, performing several tasks), but they are less likely to be 
diligent, persistent, and purposeful in their work. This feature prevents many from 
completing the course, so it is necessary to divide course information not only into 
modules, but also smaller parts (as described in the course architecture). At the same 
time, downloading ready-made information discourages interest in independent 
discovery. Representatives of Generation Z are characterized by poorer memoriza-
tion (compared to previous generations) and a decline in long-term memory [10]. 
As part of the learning design process, in order to attract attention, it is important to 
vividly design and emphasize all the important points in the text, create a dictionary, 
and so on, that is, to use the same visual aids. Students do not remember information 
itself, but they remember where it is located. They only recall what is relevant and 
has practical significance. In terms of changing the approach to learning design, we 
need to constantly focus on the practical application of the material, or search for and 
create practical examples. Taking into account all the above, within the framework of 
educational design, it is necessary to create the following conditions for the learning 
process:

1. It is necessary to abandon reproductive methods of education.

2. It is important to use media education technologies and interactive teaching 
methods, such as games, interactive tasks, brainstorming, and problem-solving 
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lectures with discussion. This should be done in an online format, using synchro-
nous and asynchronous learning formats.

3. We see a change in the role of teachers, who now play unusual roles such as 
mentor, emotional leader, communicator, and navigator. They organize student 
interaction and help students to learn.

4. From the perspective of learning design, this involves putting into the learning 
process activities such as forums and chats for horizontal and vertical E-men-
toring, forming project groups, and using interactivity to share knowledge. In 
order to ensure student independence and preserve interest and motivation, it is 
necessary to create a unified educational environment and use gamification ele-
ments to reward students for their achievements (while avoiding ratings). This 
system of encouragement allows students to maintain interest and keep moving 
forward. Generation Z representatives absolutely do not like negativity and only 
move forward with constant positive motivation [9]. As noted earlier, informa-
tion should be provided in small amounts, and video materials should be short.

Speaking about the main requirements for a MOOC course from a learning 
design perspective, it is necessary to mention the following. As Julie Coats noted, 
it is necessary to structure the learning process well [26]. Modern students want to 
know exactly what is required of them and within what time frame. It is important 
to provide constant feedback and praise, even for small achievements. Some kind of 
allowance for excellent and simply good results works well in practice (moving the 
deadline depending on the outcome, etc.). This includes an element of competition by 
avoiding ranking. The maximum amount of time for monotonous activities should be 
no more than 25–30 minutes, after which the type of activity should be changed. In a 
synchronous hybrid learning format, a quick survey on a media platform is perfect, 
allowing you to consolidate material and introduce game elements into the learning 
experience. Information should not be repetitive. The new generation wants “concen-
trated” knowledge [26].

It also turned out that modern students from Generation Z cannot work without 
praise and rewards. The motivational success of learning, as practice shows, also 
consists in recognition and praise, even for some correct or correct answers during 
the seminar [18]. As mentioned earlier, long ideas do not work. Long motivation in 
this case (at least the end of the semester, for example) it is not in demand enough. 
Dividing the whole process into large parts, tasks become mandatory conditions of 
the game.

5.  Media education technologies in learning design for MOOC

Within the framework of media educational technologies, media is used as a 
learning tool or the learning process itself takes place in a media environment. In this 
context, it is important to note that the very use of any media tools (e.g., Google and 
Moodle) is a form of media education technology.

As noted earlier, when discussing the architecture of a MOOC course, the eco-
system allows you to create a single educational space. The principles for forming a 
unified educational space fit fully into the modern paradigm of educational design. 
Given the practicality of representatives of Generation Z and their focus on concise 
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and structured information (brief), it is necessary to structure information very 
clearly by sections and topics. The architecture of the space in this case may be as 
follows: The first level of division into studied topics. Further, within each topic, 
it is possible to divide materials into presentation materials (including mandatory 
texts from textbooks and mandatory articles for study), video materials (mandatory 
and optional), project assignments, a link to a final test or other format for assess-
ing knowledge acquisition. Additional materials should be highlighted separately, 
such as additional videos, articles, blog posts, and so on. Given the difficulties with 
motivating representatives of Generation Z, it can be recommended to use clear and 
consistent task guidelines. It is also recommended to immediately post a link to a 
chat or forum for clarification. At Mongolia International University, students have 
access to a shared chat with their teacher, which allows them to implement the idea of 
horizontal E-mentoring. Students themselves answer questions from their classmates. 
What needs to be controlled, of course, is the quality of the content that is shared in 
the chat. However, it is important to also pay attention to media education technolo-
gies such as E-mentorship and student project work within the Google Classroom 
ecosystem.

As for E-mentoring, it should be noted that this educational and supportive 
technology is not new, but it certainly gained a second wind during the pandemic. 
The development of the mentoring system, especially in the digital environment, was 
primarily due to the need to implement a supportive learning function within the 
distance format. E-mentoring (or digital mentoring), as a media-based educational 
technology, allows you to solve problems both through comments on completed tasks 
and to support students’ project work (from the teacher). However, within a single 
information and education space, there is also an opportunity to design and imple-
ment mentoring opportunities for groups of students. Thus, both horizontal and 
vertical levels of E-mentoring are implemented [27]. It is the e-format that allows 
providing support as quickly, comfortably, and fully as possible within the context of 
correspondence via Google Classroom, for example.

Another important media education technology within the framework of the 
paradigm shift in learning design is project work in the media space. For example, as 
part of the discipline “Intercultural Communications in the Media Space,” students 
from the Faculty of Journalism at RSUH created videos about auto- and hetero-
stereotypes. This was group project work. All work, discussions, scriptwriting, etc., 
took place within a unified information and learning environment. The results were 
published there. This approach allows group work to be converted into a digital 
format that is convenient and comfortable for Generation Z and the combination 
of Generations Z and Y. It greatly simplifies student communication, on the one 
hand, while giving them the opportunity to collaborate in the digital space, receive 
E-mentor support, and discuss scripting or filming options in a familiar format. 
Another example of project group work was the preparation of presentations based 
on the results of a mini-study within the framework of the discipline. The assignment 
included topics on the use of stereotypes in the modern media environment, as well 
as recommendations for practical use in the business sphere. The preparation of this 
assignment involved group work over a period of time. Group project work involves 
the development of several important types of competencies. These are communica-
tion competencies, project work skills, and project management in a digital environ-
ment. For Generation Z, it becomes important to adhere to the following principles in 
communication and pedagogy: convenience, comfort, familiarity, and simplicity. For 
training, the practicality of the acquired knowledge, skills, and abilities is added.
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An important component of the approach to educational design in this case is 
interactivity with students, both in the traditional learning format and through 
distance learning. Interactivity also becomes an extremely important aspect in a 
mixed-mode learning environment, where some students are physically present in the 
classroom, and others are online for various reasons. In this type of blended learning, 
it is essential to create an interactive space for collaboration.

Within the framework of educational design, several technologies can be used 
to facilitate interaction while not interfering with the learning experience. One of 
the tools for forming and developing collaboration in an interactive environment 
is the use of an interactive media whiteboard (Jamboard). First of all, such an 
interactive whiteboard on any media platform allows individuals or groups to work 
remotely or in a classroom in both individual and group formats. Participants in the 
process can immediately see the work of the whole group and generate ideas during 
the process. Feedback and analysis of results is possible not only from teachers but 
also from the group itself, which is a plus. Students can see the entire landscape 
of opinions, ideas, and practices at once as a group. Another advantage is that the 
results of group work can be saved in the educational ecosystem and reused by stu-
dents if needed. In this case, any MOOC education ecosystem can be used (Moodle, 
Google, etc.).

The second important point is the possibility of developing communication skills, 
group work skills, analysis and presentation of results, etc. The second important 
tool for implementing interactivity in the knowledge control process is rapid surveys 
(quizzes) on specialized media resources, such as Mentimetr and Ahaslides. A quick 
survey at the beginning or end of a lesson allows you to quickly assess the group’s level 
of knowledge. This is a traditional approach. Such surveys are an unobtrusive element 
of edutainment, allowing us to engage participants in the learning process and create 
a sense of team spirit.

An important media educational technology in the educational design paradigm 
is the Infosys BMP 4A Model (any content anytime, anywhere, any device) [12]. In 
short, this model appeared in 2010 [28]. Initially, it was aimed at interacting with 
clients on social media and included social media content. However, with the expan-
sion of the number of young millennials in the educational market, accustomed to the 
fact that companies communicate with them anywhere and anytime, the 4A model 
became popular in the educational space. It was for various types of distance learning 
(e-learning, MOOC courses, and mobile learning especially) that the model turned 
out to be most in demand. This media technology solved several problems. First of all, 
it was aimed at the availability of educational content, which means it methodically 
ensured the asynchrony and synchrony of learning. This approach also allowed the 
student to study the course at his or her own pace. And finally, it ensured the conve-
nience of seamless course completion on any device.

Why is it so important to pay attention to this model when designing a MOOC 
course? First of all, it is necessary to recall the principles of learning for Generation 
Z—familiar, convenient, comfortable, and simple [10]. Based on these principles, 
we have to admit that within the framework of a MOOC course on any platform, it is 
necessary not only to ensure the availability of educational content but also to make 
it technologically convenient for tablets and mobile devices, for example. A good 
example is the use of this 4A model in the Duolingo learning process. This content 
can not only be studied on any type of gadget. Within the media platform, all student 
achievements and the sequence of the entire course of study are visible. There are ele-
ments of competition, and the principles of E-mentoring are implemented. Duolingo 
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has a mobile application and a website. As you can see, a practically completely 
modern paradigm of educational design has been implemented.

6.  Conclusions

In conclusion, the following should be noted. Modern media education is undergo-
ing a major transformation, influenced by new technologies and changes in the edu-
cation market due to Generation Z. Generation Z has not just brought new demand 
for structure, dynamics, and tools in the educational process but also fundamental 
changes in pedagogical approaches to educational programs. First, it is important to 
understand that the changes in educational space as a whole have been significant. 
There are two main reasons for this, in my opinion: the dominant role of Generation 
Z and the mix of Generations Z and Y in the market, with a paradigm shift in training 
and an increased role of media and technology in learning processes. These factors 
become key for distance education in MOOC format and carry the greatest risk. The 
specifics of Generation Z make it necessary to simplify materials, use visualization 
extensively, and reduce course durations, without relying on long-term motivation. 
Focusing on simplicity, convenience, and familiarity with the environment forces us 
to strike a balance between student motivation and methodological learning oppor-
tunities. This balance becomes the foundation for the design of educational MOOC 
programs. The main risk and main challenge of distance education is a change in the 
learning paradigm. Student-centeredness is not just a demand from a new generation, 
but it fundamentally changes the role of educators. In this context, it seems necessary 
to expand tools for educators’ new activities—such as mentoring and coaching. This 
can be done through specially provided consultations on media platforms or MOOC 
platforms, active promotion of chat use, or built-in group tools, and other opportuni-
ties for interactive interaction. Similar consultations can also be provided after the 
survey results. For example, at Mongolia International University, I have added a link 
to my email and internal chat to allow students to ask questions. However, it is also 
important to understand other things. The modern paradigm of education and the 
student-centered learning process significantly increases the load on educators, both 
during the preparation of materials and in the learning process. Distance education 
and its implementation through MOOC platforms do not reduce but significantly 
increase educators’ time employment and involvement. The answer to the need for 
a new training request, including in a remote format on MOOC platforms, lies in the 
use of educational media terminology. As has already been noted, media educational 
technologies include the use of media in the learning process (video, etc.) as well 
as working in a media environment. For example, working with media platforms 
(conducting surveys and testing on media platforms). Generation Z is really more 
comfortable, clear, and familiar with the media environment, which means it is 
more convenient for this generation to learn and communicate there. In this respect, 
MOOCs in a distant format really meet demand and partially solve the problem of 
learning motivation. Also, using a media-rich environment helps solve the problems 
of long-term learning and achieving results. Breaking down the course into smaller 
theoretical pieces with immediate feedback, elements of mobile learning allow us to 
gradually progress toward the goal. At the same time, one of the main media tech-
nologies is the creation of a unified educational space in the course. The placement of 
all the necessary materials, the ability to instantly verify knowledge (slice of knowl-
edge), and the opportunity for an individual student to return to certain materials 
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create a feeling of familiarity. All of this is similar to your favorite media platform, 
such as Instagram, etc. It creates a familiar environment that works both for motiva-
tion and moving forward. Also, it is necessary to remember 3A rule: content must 
be accessible at anytime, anywhere, and in any form. Everything from the field of 
Internet marketing is used in distance education, including the use of video materials 
that are also familiar to students. Finally, interactive surveys and the use of suitable 
media platforms introduce gamification elements into the learning process. Thus, it is 
necessary to emphasize once again that a paradigm shift in educational design allows 
us to solve all the above-mentioned tasks and create a course within the framework of 
MOOC, which will be equally demanded by students in different forms of tertiary or 
secondary education.

© 2025 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of 
the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided 
the original work is properly cited. 
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Learning Benefits and Its Role in 
Critical Thinking
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Abstract

“Collaborative Learning” is instructional method in which students of diverse 
performance levels engage and work communally in small groups to achieve common 
goals or to find collective solution of particular problem. At current time, our educa-
tion system and learning process are not limited to individualized approach but have 
extended to collaborative learning, including mutual activities. This chapter high-
lights different types of collaborative learning, such as Think-Pair-Share, Problem-
Based Learning, Guided Designs, Case Studies, Simulations, Peer Teaching, Small 
Group Discussion, Peer Editing, Jigsaw Strategy, Using Roles in Group Work, Catch 
Up, Fishbowl Debates, Team-Based Learning, Number Heads Together, and Concept 
Mapping. Further benefits of collaborative learning have been discussed in learning 
process, as it is a kind of relationship among students who foster positive interde-
pendence, individual accountability, interpersonal skills, development of higher-
level thinking, communication skills, self-management, leadership skills, and most 
significantly critical thinking. Critical thinking involves asking appropriate questions, 
gathering and creatively sorting relevant information, relating new information to 
existing knowledge, reexamining beliefs, reasoning logically, and drawing reliable 
conclusions. After reviewing scientific papers, importance of collaborative learning 
is highlighted, so that policymakers can bring fruitful changes to make addition of 
collaborative projects and activities in education system. Particularly, promotion 
of student’s interaction in groups as well as interaction among students and faculty 
is increased; this will cause student retention and enhance their self-esteem and 
responsibility.

Keywords: collaborative learning, types of collaborative learning, benefits of 
collaborative learning, critical thinking, role of collaborative learning in critical 
thinking

1.  Introduction

Collaboration is one of the requisites for every human being, as humans are social 
beings, they need to interact with others, support each other, and work together. This 
is why collaboration is essential in learning activities as well [1]. For learning, when-
ever students work together they are not just absorbing what the teacher is saying; 
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rather they are actively participating in the process [2]. In collaborative learning, 
each individual has a responsibility to hold. They share knowledge, generate ideas 
more comfortably, and resolve issues together with group members [3, 4]. Individuals 
depend on each other to gain new knowledge, support each other in learning process, 
and do not feel isolated [4, 5]. When participants perform tasks in groups, collabora-
tive learning helps to preserve more information and helps them to develop a com-
prehensive understanding of course material [6]. In collaborative learning, students 
are not relying merely on ideas or information but they are rather innovating with the 
help of ideas and information [7]. Hence, group learning becomes more meaningful 
and productive [8].

Collaborative learning is known by many names i.e. learning in community, 
team learning, cooperative learning, and others but all of these serve a common goal 
i.e. working in group [9]. Collaborative learning is a kind of learning and teach-
ing method, which brings together two or more students, with different aptitudes 
and skills, on a single table to work together and engage in learning [4, 5, 10]. 
Collaborative learning is a learning strategy in which learners engaged in shared task 
with similar or dissimilar characteristics to accomplish indirect or definite shared 
learning objective [11]. In collaborative learning, two or more students in a class 
work together and divide workload equally to complete the task, which is specifically 
designed to meet certain learning outcomes [12]. Collaborative learning is one of the 
learning strategies that put students in learning process as active subjects and they 
learn as well as teach from one another by group collaboration [13]. Furthermore, 
collaborative learning is a form of learning in which students work collectively to 
resolve issue or attain shared goal through dialog, knowledge sharing, and mutual 
construction [14].

Concluding upon the definitions mentioned above, collaborative learning is an 
approach to education where students work in groups to accomplish shared objec-
tives, share knowledge, and learn from each other through discussions, debates, 
cooperation, and interaction.

Social interdependence theory and Vygotsky’s sociocultural theory are two major 
theoretical perspectives that explain the effectiveness of collaborative learning. 
According to social interdependence theory, when individuals work mutually to get a 
common goal, they are more likely to achieve that goal rather than working individu-
ally. According to social interdependence theory, collaborative learning fosters posi-
tive interdependence in group members, which motivates them to work harder and be 
more committed to learning. Vygotsky’s sociocultural theory is another perspective 
that supports collaborative learning. According to this theory, knowledge is built via 
social interaction and learning is a cultural and social activity [15].

2.  Objectives of the study

Several researches have been carried out to illustrate the various forms of collab-
orative learning and their numerous advantages for educational institutions as well as 
students’ learning processes. The current chapter devotes a lot of space to discussing 
collaborative learning, including its main applications and advantages in critical 
thinking.

This study/chapter’s primary goal was determined after examining a number of 
standard research papers and scientific publications, especially those from the most 
recent years.
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1. To provide more detail on the collaborative learning concept.

2. To assess the various forms of collaborative learning.

3. To look for the advantages of collaborative learning, especially in critical 
thinking.

3.  Method

The 24 most recent studies were chosen for evaluation in order to determine the 
benefits of collaborative learning and its role in critical learning. The review pro-
cedure was directed by a Systematic and Tripartite Approach (STA) [16]. By using 
content analysis, the data were examined.

4.  Results

Collaborative learning is very important in learning process of the students. After 
reviewing the diverse latest research papers, it has been explored that many forms of 
collaborative learning are intended to help students develop their communication, 
critical thinking, and teamwork skills. Each strategy has distinct benefits of its own, 
and teachers are free to select the one that best suits the needs and learning objectives 
of their students [15]. After systematically reviewing the empirical research, various 
forms of collaborative learning and their advantages for the learning process were 
identified. In particular, the major role that collaborative learning plays in critical 
thinking was examined in several studies.

4.1  Types of collaborative learning

4.1.1  Think-Pair-Share

The cooperative learning model Think-Pair-Share (TPS) is one of the learning 
models that best fits the characteristics of the student. This is one cooperative learn-
ing model that allows students to learn and work together in cooperative groups. 
According to Nasution and Surya [17], the Think-Pair-Share method allows students 
to work both independently and collaboratively. This method works well for assisting 
students in identifying and comprehending challenging ideas, developing critical 
thinking abilities, and assisting friends in discussing their issues. Students converse 
with one another about the answers to questions during Think-Pair-Share. The 
instructor poses a question to the class and allots a predetermined amount of time for 
each student to respond. Subsequently, the instructor instructs the pupils to face their 
neighbor and engage in a conversation about their response [17]. Pupils are given time 
to talk with their partners about their responses. In the event that the answers differ, 
one partner will attempt to persuade the other that his response is the right one [18]. 
Think-Pair-Share is a low-effort, low-stakes method for brief collaboration and active 
learning. Students are expected to work independently, share their work with peers, 
think about what their peers have to say, and share in a way that starts to synthesize 
an exchange. Calling on random pairs indicates that the majority of the pairs should 
be ready, even though it is unlikely that every pair in the class will get the chance for 
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the final step. In order to participate in Think-Pair-Share, students must do more than 
just listen.

4.1.2  Problem-based learning

In order to encourage critical thinking and problem-solving in real-world learn-
ing environments, problem-based learning, or PBL, has been widely implemented 
in a variety of fields and educational contexts [19]. PBL, or problem-based learning, 
presents a particular problem to students over an extended period of time, usually in 
groups. It demands that they comprehend the problem and start to suggest a response 
or solution. PBL starts to resemble the kind of work that academics do (consider 
the “problem” as a type of research question) and the kind of problem-solving that 
students might have to do in their postsecondary careers [20].

4.1.3  Guided designs

One kind of problem-based learning (PBL) is guided designs, which walk students 
through an assignment as they work on it. Thus, for example, teams could conduct 
preliminary research and submit their findings simultaneously, identify stakeholders 
and submit their findings concurrently, suggest compromises and submit their find-
ings at the same time, and so on [21].

4.1.4  Case studies

Using this method, a group of students is presented with a real-life scenario or 
problem, and they collaborate to analyze it and come up with potential solutions. This 
method fosters teamwork and collaboration while assisting students in strengthening 
their decision-making and problem-solving abilities [15].

4.1.5  Simulations

In simulations, students take on roles and carry out the tasks of a group that solves 
problems. For instance, in a zoning dispute, students studying politics and govern-
ment could pretend to be neighborhood activists, city council members, and business 
owners [22].

4.1.6  Peer teaching

Students can learn new concepts very effectively through peer teaching, both as 
learners and as teachers. Peer teaching includes things like tutoring or guiding the 
learning of a less experienced student. An informal discussion in which a student 
clarifies any misunderstandings or provides an explanation of a concept could serve 
as this. Supplementary instruction is the extra guidance students receive throughout 
a course from a secondary source (like a tutor). Students are expected to effectively 
communicate course material to their peers during presentations. This necessitates 
going beyond simply restating or summarizing the day’s readings [23].

4.1.7  Small group discussion

Small group discussions give students the ability to teach, listen, and engage 
with peers. Clear instructions and the request for students to present a product—a 
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consensus view with minority report, a summary of the discussion, or even a criti-
cism of the discussion prompt—are the foundation of an effective small group 
discussion [24].

4.1.8  Peer editing

Students are guided by their peers when they edit each other’s written drafts. 
Both editors (who need to learn how to read critically and communicate criticism) 
and writers (who need to learn how to take in, assess, and incorporate feedback) can 
benefit from this foundational knowledge of academic writing craft. Instead of just 
asking students to read and evaluate writing (e.g., have them identify a thesis state-
ment and assess the strength of the writer’s evidence), clearly state expectations when 
requiring peer editing [25].

4.1.9  Jigsaw strategy

The jigsaw strategy divides tasks into manageable chunks and distributes them 
to teams so that each one can complete a piece of the puzzle by reporting back. For 
instance, each student in a group might be given a different article to read about a 
common subject or problem; each student would then summarize all of the articles by 
presenting them to the group [26].

4.1.10  Using roles in group work

Group roles can be assigned by instructors to improve organization and student 
participation in cooperative learning activities. Group responsibilities can help 
students stay on task and encourage accountability [27]. Below are a few instances of 
group roles:

4.1.10.1  Manager or facilitator

Oversees the group by assisting in keeping everyone on topic, maintaining focus, 
and allowing space for everyone to participate in the discussion.

4.1.10.2  Recorder

Maintains a list of everyone who was a part of the group and their roles within it. 
Important details from the small group discussion are also recorded by the recorder, 
along with any conclusions or responses.

4.1.10.3  Spokesperson or presenter

Shares the ideas with the class as a whole. The recorder’s notes should serve as the 
spokesperson’s guide when preparing their report.

4.1.10.4  Reflector or strategy analyst

Monitors group dynamics and directs the process of reaching a consensus (assists 
in reaching a shared understanding).
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4.1.11  Catch up

When some students in a group find it difficult to follow the material, they can 
employ this strategy. Pupils who are struggling to catch up can cooperate with those 
who already understand. This tactic supports more advanced students by reinforcing 
the material and aiding struggling students [15].

4.1.12  Fishbowl debates

With this method, a small group of students sits in the middle of the classroom 
and converses or debates while the other students listen. Students will take turns role-
playing after a set amount of time so that everyone can contribute to the discussion. 
This tactic encourages critical thinking and attentive listening [15].

4.1.13  Team-based learning

With this approach, students are divided into teams and given tasks or problems 
to solve collaboratively. Every team member has distinct duties and responsibilities, 
and in order to accomplish a common objective, the team must cooperate. This tactic 
fosters leadership, communication, and critical thinking abilities [15].

4.1.14  Numbered heads together

Members of learning groups, which usually consist of four individuals, note 1, 2, 
3, or 4. The teacher poses a question that usually requires some higher-order thinking 
skills but is truthful in nature. Students discuss the question and confirm that everyone 
in the group is aware of the agreed-upon solution. The instructor requests a specific 
number; which is primarily assigned by colleagues who act as group spokespersons 
during the make-note reaction. Everyone on the team has a stake in knowing the right 
response because nobody knows the number the teacher will call [28].

4.1.15  Concept mapping

Concept mapping is a cooperative learning approach that allows students to map 
out the relationships between concepts or terms covered in the course material in 
groups. The method is as follows:

• Students write terms from the seminar on a large sheet of paper.

• To illustrate the relationships between terms, lines connecting specific terms are 
drawn. The majority of terms in an idea guide have multiple meanings.

• Students must identify and categorize data and establish significant connec-
tions between the disparate pieces of information in order to construct an idea 
guide [28].

Furthermore, talking chips, send-a-problem, buzz group, note taking pairs, learn-
ing cell, drill-review pairs, round table, thinking aloud pair problem-solving, etc., are 
also some collaborative learning strategies used in classrooms.



161

Perspective Chapter: Collaborative Learning Benefits and Its Role in Critical Thinking
DOI: http://dx.doi.org/10.5772/intechopen.1007316

5.  Benefits of collaborative learning

Collaborative learning can take many forms, such as group projects, discussions, 
and debates. Individuals are urged to express their ideas, listen to others, and cooper-
ate to achieve a common objective. Additionally, as it improves their capacity for 
problem-solving, collaboration, and communication, students gain a deep compre-
hension of the material being studied [15]. Collaborative learning proponents point 
out that student’s interest in learning increases when they actively negotiate, share, 
and discuss ideas in groups [9]. In contrast to individual learning, collaborative learn-
ing enhances student’s participation, conceptual understanding, skill development, 
socialization, and creative problem-solving [29]. In collaborative learning, students 
collaborate to solve obstacles, interact with peers, develop the responsibility for learn-
ing, and exercise reasoning and metacognitive skills [4].

Moreover, collaborative learning promotes peer interactions. For an individual 
learner, active interaction improves the process of knowledge formation. Active learn-
ing happens when students actively contribute to knowledge creation rather than 
merely receiving information taught by the instructor. Active interactions are done 
by discussing, debating, inquiring, explaining to one another, and actively engaging 
in information formation processes [30]. Subsequently, collaborative learning builds 
important communication and interpersonal skills that assist student’s transition into 
or advance their professional careers [31].

In collaborative learning, thinking process is involved because different members 
discuss in groups; this encourages them to discover different ideas to gain under-
standing and to develop higher-order thinking skills [32]. Students who participate 
in collaborative learning are also better able to settle disputes amicably. They must 
be instructed in the art of refuting notions and defending opinions without making 
them seem personal [33]. Previous researchers reported over 50 benefits of collabora-
tive learning [34, 35]; later these benefits were categorized into four categories i.e. 
social benefits, psychological benefits, academic benefits, and assessment; the detail 
of each benefit is given below [36]:

5.1  Social benefits

• Learning communities are created through collaborative learning.

• It also helps students create a network of social support.

• It fosters understanding between students and staff.

• It creates a supportive environment for modeling and practicing cooperation.

5.2  Psychological benefits

• Collaborative learning fosters positive attitudes toward teachers;

• Cooperative learning lowers anxiety.

• Student-centered instruction boosts students’ self-esteem.
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5.3  Academic benefits

• Large lectures can be personalized.

• Collaborative learning models appropriate for student problem-solving 
techniques.

• It actively involves students in the learning process.

• It improves classroom results.

• It is particularly useful in motivating students in particular curriculum areas.

5.4  Alternate student and teacher assessment techniques

A range of assessments are used in collaborative teaching methods. Subsequent 
research revealed that students who are able to learn independently are highly motivated 
and enjoy learning more [37]. This could be the reason why study group participation 
improves students’ self-esteem, self-control, problem-solving, and decision-making 
skills. They eventually grow to love learning new things and discover what inspires them 
to keep learning [38, 39]. In light of these advantages, collaborative learning is preferred 
over competitive and individualistic approaches. It usually leads to increased productiv-
ity and achievement as well as more devoted, caring, and supportive relationships as 
well as improved psychological well-being, social competence, and self-esteem [36].

6.  Critical thinking

Critical thinking is a term, which is used not only in learning but also in various 
situations that involve decision-making, information processing, problem-solving, 
and learning [9]. Critical thinking is considered as a skill to query, infer, evaluate, rea-
son, and make informed decisions and judgments [4]. Howard et al. [40] described 
critical thinking is deemed as thinking process of using one’s judgments, knowledge, 
and reflective experiences [40]. In such thinking process, an individual is competent 
enough to justify problems, recognize interrelationships between problem and its 
related components, validate and analyze facts in relation to problem, and infer a 
convincing conclusion, so that the problem could be resolved, and proper inferences 
of what to do in future can be made [4, 40].

7.  Role of collaborative learning in critical thinking

Collaborative learning is one of the educational approaches in which students dis-
cuss ideas, learn from each other, and solve problems together by working in groups. 
Through active participation, collaboration, and communication, this strategy helps 
students develop their critical thinking abilities. Students come across a variety of 
ideas and perspectives when working in groups, which challenges their preconcep-
tions and compels them to consider the topic more carefully. Students can develop 
their ability to analyze arguments, make wise decisions, and critically evaluate infor-
mation through debates and discussions [15]. Thus for improving learners’ critical 
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skills, collaborative learning has a positive impact [41, 42]. Furthermore, collaborative 
learning is considered to be helpful for advancing critical studying skills e.g. decision-
making, problem-solving, higher-order metacognitions, and critical thinking, which 
cause motivation in learning, prompts students’ involvement, positive attitudes, 
deeper learning, and eventually improves the academic performance [41]. So, in order 
to enhance the critical thinking skills collaborative learning is beneficial.

8.  Factors influencing the effectiveness of collaborative learning

Several factors influence the effectiveness of collaborative learning, such as the 
size and composition of group, complexity of task, teacher facilitation, student’s 
motivation, classroom environment, and cultural norm [15].

8.1  Group size

Smaller groups (typically 3–5 students) are often more effective for collaborative 
learning. They allow greater engagement and interaction among students, which 
directs to deeper learning experience.

8.2  Group composition

Group composition impact the efficiency of collaborative learning. When forming 
groups, it’s essential to consider factors like student’s learning styles, ability level, and 
cultural background to ensure everyone can contribute and benefit from the group 
work.

8.3  Task complexity

Collaborative learning is more effective when the given task is complex and 
demands critical thinking. Such tasks promote cooperation among students to resolve 
the complexity and increase their critical thinking skills.

8.4  Teacher facilitation

The teacher’s facilitating role is very crucial in collaborative learning. The teacher 
should monitor group progress, provide clear instructions, guidance, and give feed-
back to keep all the students engaged.

8.5  Student’s motivation

Student’s motivation plays a key role in the effectiveness of collaborative learning. 
Teachers can boost motivation by assigning challenging and meaningful tasks, foster-
ing optimistic classroom culture, rewarding and recognizing student’s contributions.

8.6  Class environment

The inclusive and supportive classroom environment impacts the efficiency of col-
laborative learning. It promotes optimistic student’s interactions and increase social 
adaptability.
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8.7  Cultural norms

The effectiveness of collaborative learning is influenced by cultural norms. It is 
necessary to acknowledge cultural differences and give opportunity to students so 
as to facilitate them in sharing their experiences and perspectives inclusively and 
respectfully.

9.  Barriers in implementing collaborative learning

Despite several benefits of collaborative learning, certain barriers may still affect 
its accomplishment and efficacy. Some obstacles relevant to collaborative learning are 
given below:

9.1  Difficulties in distributing tasks and responsibilities

In collaborative learning, duties should be divided fairly and equitably among 
group members; however, it can be challenging to assign duties and responsibilities in 
a way that takes into account the skills and abilities of each group member. As a result 
of this, members of the group may feel treated unfairly and unsatisfied.

9.2  Problems in time management

In collaborative learning, time management difficulties often arise, particularly 
if group members have disparate schedules. This may result in poorly completed or 
incomplete assignments.

9.3  Problems in communication

In collaborative learning, group members’ ability to communicate effectively is 
essential. However, communication issues can occasionally arise, including misin-
terpretations of information, disregard for divergent viewpoints, and ineffective 
communication skills.

9.4  Lack of student engagement

While the goal of collaborative learning is to boost student participation, there 
are situations in which students must take an active role in group projects. This may 
highlight the value of collaboration and the requirement for increased incentive to 
fulfill tasks and obligations. Effective collaboration requires that each member of the 
group understand their specific roles and responsibilities. But in group activities, it’s 
often necessary to have defined roles and duties, so each member of the group must 
decide what to do.

Barriers in implementing collaborative learning must be overcome so that it can 
run efficiently and give students maximum benefits. To overcome the barriers, one 
should strengthen one’s awareness regarding the importance of collaboration, giving 
adequate resources, describing clear responsibilities/tasks and roles, promoting an 
inclusive culture, and encouraging student involvement [15].
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10.  Conclusion

Collaborative learning is one of the educational approaches in which students 
discuss ideas, share information, solve problems, and learn from each other by work-
ing together in a group. This assists the students to develop a deeper understanding 
regarding any matter as it encourages active participation among students. When 
students work in groups, they share different ideas, thoughts, and opinions, which 
sometimes cause intellectual disagreements as well as disharmony in groups; but as a 
result of this, students learn how to solve issues/conflicts, how to communicate effec-
tively, and how to work with individuals of different backgrounds. As these skills are 
vital not only in educational settings but also in workplace and everyday life. When 
students are engaged in collaborative learning, they involve themselves in a learning 
process as how to analyze arguments, their ideas and thoughts become clearer via 
debates and discussion, they resolve issues/problems and make decisions; hence, they 
develop good problem-solving and critical thinking skills. Thus overall, it is deduced 
that, collaborative learning as compared to individualistic learning has countless 
benefits so it is necessary for educational platforms to practice collaborative learning 
to achieve its various benefits.
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