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Chapter 2

Digital Transformation in Education: 
Role of IoT

Neha Sharma1  and Shailendra Thapliyal2

Abstract

Industry 4.0 technological innovations are creating considerable modifications to organizational structures 
and procedures, and this have had an influence on educational systems. This study investigates the 
concept of Education 4.0 and emphasizes potential shifts in the present educational framework. Through 
assessing available literature, researchers intend to discover research issues, address knowledge gaps, and 
recommend future paths in this area. Educational institutions have developed throughout time, establishing 
technologically advanced and modifying their operations to better satisfy educational demands. Technology is 
being leveraged to address these requirements while transforming the institution's vision and broadening its 
missions. These institutions are determined to embrace emerging innovations, even before their educational 
worth has been created, highlighting technology's ability to fundamentally change the way institutions 
functions. The chapter explores the implementation of digital technology in education, ranging from personal 
computers to advanced technologies. It emphasizes the revolutionary potential of digitalization in education, 
which generates both possibilities and challenges as digital technologies progress. The sector is primarily 
responding to these developments. The article explores the influence of online technology on the 21st-
century educational system, emphasizing its potential and limitations. It analyzes the present education 
system, educational technologies, and the digital transformation process to arrive at conclusions about the 
significance of information technology in education and future developments. The study additionally looks at 
scientists' perspectives on the digital revolution of higher education, emphasizing the benefits and drawbacks 
of digital technology in the context of education. This study explores the implications of Blockchain, artificial 
intelligence (AI), and the Internet of Things (IoT) on the education sector, identifying advantages and areas 
for progress. It includes a literature review to determine how these technologies may address significant 
educational challenges. The study additionally looks at the teaching-learning process, including modifications 
to procedure, participants, outcomes, and difficulties, as well as identify the associated challenges.
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1. Introduction

The transition from agricultural to industry, and from information to knowledge societies, has had a 
profound influence on manufacturing processes, education, health, and environment. Education 4.0 is a 
new experience-based education system that employs technology to fulfill every student's needs. 
Although Education 4.0 is a relatively new concept, recent literature emphasizes the relevance of digital 
transformation in education that incorporates a variety of digital technologies [1]. Technological 
advancements are revolutionizing the education sector by providing innovative applications that 
modernize classrooms while offering opportunities for learning. These developments support students 
with intellectual disabilities, those with employment or parenting commitments, and those with time 
restrictions by allowing them to study at their own pace and manage their time efficiently [2]. The global 
educational sector is struggling to establish a competitive edge primarily an outcome of digital 
transformation, globalization, information interchange, digitalization, and social media. These 
characteristics have caused the process of gaining a competitive advantage to be rapidly evolving, short-
term, and contextual, hence establishing the future roadmap for sustainable education management 
approaches [3]. Digital transformation in educational institutions offers an opportunity to educate learners 
from various socioeconomic origins while also equipping them with tools to address global concerns 
involving impoverishment, health, income disparities, and ecological emergencies. The pandemic in 
early 2020 increased digitalization efforts, accelerating the significant migrate to online education with 
extensive digital technology assistance [4]. Digitalization is reshaping society, beyond the workplace, and 
it is having an influence on education through strategic initiatives. The rapid pace of technical innovation, 
especially in the Internet, ICT, and digital technologies, is unprecedented. Education is essentially a 
reactive sector, despite disruptive technology developing in other industries and being accepted into 
present educational institutions [5]. ICT-enabled technological and societal developments are influencing 
all economic sectors, including education. Educational institutions are adapting to this new reality 
through cultural transformation, which challenges common attitudes, practices, and values among 
members and stakeholders. This metamorphosis is a response to the need to adjust to new circumstances 
[6]. The traditional classroom teaching-learning process has evolved dramatically as a result of 
technological advancement. Teachers, students, automation, e-books, computers, and textbooks all play 
an integral part in modern educational settings, allowing the process to transcend boundaries through 
e-lectures and tutorials. The amount of available data indicates the transition from a teacher-centric to a 
student-centric approach, converting the traditional classroom into a more participatory and effective 
educational setting [7]. Digitalization in educational institutions needs to be focused on strengthening the 
creative part of education. Students favor passive approaches including webinars and online courses, but 
educators utilize digital tools for course design and download, class organization, and not to promote 
enhanced learning technology. The current state of higher education has to be explored [8].

2. Digital Transformation in Education: Role of IoT

The increasing deployment of e-technologies in different public domains, notably science and education, 
has resulted in divergent viewpoints on the digital revolution of education. However, with the COVID-
19 epidemic, the incorporation of e-technologies in education has become essential for the operation of 
the educational system and the operations of educational institutions, making it a key component of 
modern society [9]. Digital transformation organizations anticipate upheavals in higher education's 
economic delivery model as a result of the fast acceptance of new digital technologies, the creation of 
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new educational delivery systems, and transforming expectations from digital natives. Students' 
interactions with Virtual Reality (VR), Augmented Reality (AR), Artificial Intelligence (AI), gamification, 
and individualization will impact their educational choices, prompting faculty and institutions to improve 
services and experiences that satisfy these expectations [10]. The Internet of Things (IoT) and AI are two 
transformational technologies that have the potential to transform education. IoT consists of networked 
devices that gather and share data, allowing for real-time monitoring and engagement. In education, IoT 
incorporates smart boards, interactive whiteboards, sensors, and wearable devices that monitor student 
involvement and performance. AI, on the other hand, emphasizes on designing systems that can execute 
activities that require human intellect, including reasoning, problem-solving, learning, and decision-
making [11]. In Figure 1 it shows that IoT technology has the potential to significantly accelerate the 
learning process in a variety of sectors, including education. It optimizes learning speed and quality 
through stronger educational infrastructure and approaches to learning. It enriches education by offering 
an advanced, organized environment which enables for personalization and provides students the 
information they desire. In the academic sphere, IoT serves as an influencing agent, giving potential to 
improve educational infrastructure and teaching methods [12].

IoT technology in education improves sustainability, health monitoring, and connectedness among 
students, educators, and administrators. It promotes cloud computing, big data, wearable technologies, 

Fig 1: E-learning Development based on IoT & Blockchain Technology.
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and augmented reality. However, IoT is susceptible to security risks including distributed denials of 
service and malware assaults. As a result, service providers must constantly improve their cyber security 
skills to facilitate the optimum usage of IoT in educational institutions [13]. The implementation of IoT 
technology in educational institutions has greatly impacted the educational system and learning 
methodologies. It improves student learning opportunities, assists educators evaluate more effectively, 
and enables for more informed decision-making. IoT devices leverage Big Data technologies to capture 
and store enormous volumes of data, enabling for more effective institutional management. Administrative 
individuals in educational institutions could potentially benefit from IoT devices [14]. IoT has influenced 
numerous areas of our life, including education. It has become a standard practice in modern classrooms, 
enabling online learning while also improving safety by tracking essential resources. IoT additionally 
enhances information availability, allowing educators to create smart lesson plans. Students are 
increasingly embracing interactive applications on tablets and iPads to access material at their own 
leisure and convenience [15]. The incorporation of technology in classrooms demands a mix of 
conventional teaching techniques and digital resources. Fair access to AI and IoT-based content is 
critical, especially in remote regions with disparities in technological infrastructure. Concerns regarding 
student data privacy, information security, and ethical AI raise challenges about accountability and 
transparency. Furthermore, addressing educators' digital skills gaps is critical for the efficient integration 
of AI and IoT technology [16]. Figure 1 below shows the implementation of Iot and AI technologies in the 
educational institutions.

Smart Classrooms, E-Learning, Learning Personalization, Digital Libraries, Security Systems, 
Student Health Monitoring, Student Attendance Systems, Interactive Whiteboards, Database 
Management, Alumni Data Management, and Blended Learning are some of the IoT applications in 
education. These programs promote communication, cooperation, class engagement, student 
comprehension, resource management, security, teaching efficiency, administrative efficiency, parental 
participation, resource accessibility, cost effectiveness, real-time usage, and remote monitoring [17]. 
Smart Classrooms. Educational institutions are employing technologies including Big Data analytics, 
IoT, Cloud Computing, Cyber Security, and AI to strengthen service delivery. These resources empower 
educators to comprehend growth possibilities, optimizing resource utilization, and designing safer 
campuses. Cloud services enhance learning systems by enabling the uniform application of devices 
throughout the institute's IT backbone. Cyberattacks can obtain confidential and personal data, however 
AI applications include customized learning and course delivery [18].

3. Methodology

The study “Digital Transformation in Education: role of IoT” used a mixed method approach combining 
quantitative and qualitative methodologies. A thorough literature analysis of previous research, 
publications and case studies pertaining to IoT application in education is the first step in the study . The 
main goals of this review are to identify important IoT technologies discuss how they are being adopted 
in different educational settings and discuss how they affect teaching and learning results [19]. The study’s 
theoretical underpinnings were developed through the methodical collection of data on the advantages 
and difficulties of IoT integration. In order to comprehend practical uses, infrastructure needs and 
practices case studies of educational institutions that have effectively used IoT solutions were examined. 
In addition, the study used a comparative analysis of learning settings before and after the IoT to evaluate 
observable enhancements in classroom instruction and student involvement. This approach offers a 
thorough framework for assessing how the IoT is revolutionizing education [20].
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4. Recommendations

Based on the thorough literature on the current digital transformation of the education trends, we propose 
following recommendations for the future.

	• IoT and AI are expected to profoundly alter education, facilitating the democratization and 
accessibility of superior resources. They will provide isolated and marginalized students with 
enhanced connection and personalized learning tools, therefore narrowing the educational gap 
and fostering equality. The collected data will allow for more informed decision-making at all 
stages of the educational system, from individual classrooms to national education programs.

	• The digital era's progresses, especially automation and AI, present ethical and societal concerns. 
To ensure social innovation, quality social sciences must be developed. Digital transformation can 
cover gaps but does not always promote proximity. As a result, social principles must be applied 
to digital platform design for the purpose to foster social innovation.

	• The implementation of AI and IoT into classroom management has various advantages, including 
enhanced effectiveness, greater communication, and better decision making. These technologies 
enable educational institutions to design adaptable learning environments that fulfills the 
expectations of learners as well as educators.

	• Classroom digitization has the ability to improve accessibility to technology and digital literacy 
skills while intensifying present disparities in education. By carefully managing these implications, 
educators can leverage AI and IoT to build inclusive, innovative, and productive educational 
settings.

	• Digital transformation enhances essential skills in the knowledge society, such as information 
processing, communication, and textual work. It reduces education costs but may also decrease 
personal communication abilities, highlighting the need for continued development.

	• Decision-makers at educational institutions are becoming more conscious of the dangers posed by 
developing technology, institutional practices, and user expectations, all of which jeopardize their 
resources. To restore confidence, institutions need to develop a comprehensive strategy for dealing 
with cyber-attacks.

	• Educational institutions may successfully promote social innovation by including society at large 
and stakeholders in research and practice, which involves an in-depth knowledge of how they 
function.

	• Future smart classrooms will feature networked devices, allowing for a streamlined and dynamic 
educational setting. Sensors on the furniture monitor students' posture and attentiveness, while 
environmental sensors automatically change the atmosphere of the classroom. Advanced wearable 
technologies offer detailed health and activity monitoring, encouraging physical and cognitive 
well-being and personalized learning strategies.

Conclusion

Educational e-technologies have the potential to accelerate education reform, boosting efficiency by 
driving learning, reducing expenses for training materials and execution of programs, and facilitating 
more effective use of educator resources. The extent to which online learning is incorporated differs 
between region and higher education institution, however it is evident that modern educational technology 
considerably strengthen teaching and learning processes. Teachers' capacity to incorporate digital 
technology into the educational process, rather than administrative regulations, has a significant impact 
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on the advancement of students' multimedia capacities in learning environments. According to a survey 
of educators, they predominantly utilize digital learning management systems for organizational purposes 
rather than to promote advanced student-centered learning techniques. The integration of IoT and AI in 
education is transforming conventional educational approaches, providing individualized instruction, 
increased student engagement, and more efficient administration. This study investigates the various 
applications of IoT and AI technologies, including their challenges, future trends, and specific 
observations. Adaptive learning systems, intelligent education, and real-time feedback mechanisms 
allow instructors to more effectively satisfy the requirements of individual learners, identify areas for 
improvement, give specialized materials, and push advanced learners. This customized approach not 
only enhances learning results but also increases student trust and drive. AI and IoT technologies are 
being employed in educational institutions to automate regular processes and make data-driven 
judgments. These devices gather and analyze data on attendance tracking, utilization of resources, and 
student behavior, minimizing the amount of time spent manually recording. IoT sensors can detect trends 
and patterns, enabling educators to discover absence or disengagement at an early stage. AI-powered 
technologies increase communication efficiency, streamline administrative operations, and provide 
instructors more time to focus on instructional activities. IoT devices including smart boards and 
interactive displays promote collaborative learning smoother. Given the abundance of data accessible to 
educational institutions, big data analytics becomes significant. It assists stakeholders by enabling them 
to make more informed decisions and enhance excellence. The technology-driven era has resulted in the 
emergence of highly trained staff. The IoT has the ability to breaking down educational boundaries 
including language, location, and economic development. The combination of education alongside 
technology leads to accelerated learning, expanded knowledge, and superior academic achievement.
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