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Abstract 

The integration of (AI) and (IoT) in classrooms is a significant development in modern education. It brings out various 

benefits and challenges. With the growing integration of technology in schools, educators and policymakers must 

navigate the intricate overlap between traditional teaching methods and new digital tools. An important issue is the need 

to guarantee fair access to AI and IoT-based educational materials, especially in disadvantaged regions where inequalities 

in technology infrastructure and resources continue to exist. Furthermore, the apprehensions regarding the protection of 

student data, the security of information, and the ethical use of AI algorithms in educational environments prompt 

significant inquiries about safeguarding student information and guaranteeing openness and responsibility in decision-

making procedures. Moreover, it is imperative to tackle the deficiency in digital abilities among educators, who may 

necessitate training and professional growth in order to proficiently incorporate AI and IoT technologies into their 

instructional methodologies. Moreover, while AI and IoT have the potential to enhance personalized learning experiences 

and improve student outcomes, there is a risk of overreliance on technology at the expense of critical thinking, creativity, 

and interpersonal skills. Therefore, it is imperative to carefully evaluate the impact of AI and IoT in the educational 

sector, considering both the benefits and potential drawbacks, to ensure that digital transformation efforts. 

Keywords: Adaptive Learning Systems, digital skills gap, (AI) and (IoT), Decision Making, Remote Learning and 

Adaptive Learning Systems 
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Introduction 

The article underscores the potential of AI and IoT to address various challenges prevalent in education, such as resource 

constraints, unequal access to quality education, and outdated pedagogical approaches. Through case studies and 

empirical evidence, the authors highlight successful implementations of AI and IoT in educational settings, showcasing 

tangible benefits such as improved learning outcomes, increased efficiency, and enhanced teacher-student collaboration. 

However, the authors also acknowledge the ethical considerations associated with the widespread adoption of these 

technologies in education. Santosh and Bedarkar (2023) [14] explored harnessing AI and IoT, educators can personalize 

learning experiences, cater to diverse student needs, and enhance overall engagement. The integration of AI facilitates 

adaptive learning systems, enabling real-time feedback and assessment mechanisms tailored to individual student 

progress. Moreover, IoT devices facilitate seamless connectivity, allowing for the creation of smart classrooms equipped 

with interactive tools and resources. They emphasize the importance of implementing robust data protection measures 

and ensuring transparency in the use of student data. The article provides valuable insights into the transformative impact 

of AI and IoT in education, offering guidance for educators and policymakers seeking to leverage these technologies 

effectively to meet the evolving needs of learners in the digital age [14]. 

Impact of Artificial Intelligence (AI) on the educational landscape 

The paper highlights the transformative potential of AI in addressing key educational challenges faced by African 

countries. Tokunbo et al. (2017) [11] discussed how AI-powered educational technologies can adaptively assess student 

progress, provide personalized feedback, and facilitate self-paced learning, thereby improving learning outcomes and 

promoting student engagement. The paper also acknowledges the challenges and barriers to the widespread adoption of 

AI in African education, including limited technological infrastructure, funding constraints, and concerns about data 

privacy and security [11]. The authors emphasize the need for strategic investments in infrastructure and capacity 

building to harness the full potential of AI in education while ensuring ethical and responsible use of technology. The 

paper provides valuable insights into the opportunities and challenges associated with the integration of AI in the African 

educational context, highlighting the importance of proactive measures to leverage AI for the advancement of education 

in the region. 

Digital technology are reshaping teaching and learning practices 

George Siemens and Peter (2023) [16] explored that the transformative effects of digitalization on the field of education. 

The authors delve into the various ways in which advancements in digital technology are reshaping teaching and learning 

practices, as well as the broader educational landscape. The paper begins by examining the fundamental shifts brought 

about by digitalization, including increased access to information, the proliferation of online learning resources, and the 

emergence of new modes of collaboration and communication. The authors highlight how these changes are challenging 

traditional educational models and creating opportunities for innovative approaches to teaching and learning. They also 

explore the potential of digital tools to facilitate active and interactive learning, engagement [6]. The article examined the 

implications of digitalization for educational institutions, including changes in pedagogical practices and the need for 

educators to adapt to evolving technologies. The authors emphasize the importance of fostering digital literacy skills 

among both students and educators to effectively navigate the digital landscape. The potential benefits of digitalization 

for educational research and policy development, including the use of data analytics to inform decision-making and 

improve educational outcomes. They also highlight the importance of addressing equity and access issues to ensure that 

all students can benefit from digital technologies. The authors underscore the need for educators, policymakers, and other 

stakeholders to embrace digitalization and harness its potential to transform teaching and learning in the 21st century. 

Remote Monitoring System 

Pei-Yu Tsai and Lin (2018) [17] focused on the utilization of Internet of Things (IoT) technology in educational settings. 

The authors specifically discuss the development and implementation of a remote monitoring system designed to enhance 

classroom management and student engagement. The paper begins by discussing the increasing interest in leveraging IoT 

technology to improve various aspects of education, such as personalized learning, real-time assessment, and remote 

monitoring. Tsai and Lin emphasize the potential of IoT to transform traditional classroom environments by providing 
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educators with valuable insights into student behavior and learning patterns. The authors then described the design and 

development of their remote monitoring system, which incorporates IoT devices to collect and analyze data related to 

classroom activities and student interactions [17]. The system utilizes sensors and cameras to track student attendance, 

behavior, and engagement levels, providing teachers with real-time feedback and actionable insights. The 

implementation of the remote monitoring system in a classroom setting and evaluate its effectiveness in improving 

teacher-student interactions, student engagement, and overall classroom management. They highlight the system's ability 

to facilitate more personalized and responsive teaching practices, as well as its potential to identify and address issues 

such as student disengagement or absenteeism. The article concludes with reflections on the implications of IoT 

technology for education and the importance of considering ethical and privacy concerns when implementing such 

systems in educational settings. Remote monitoring systems for enhancing educational experiences and improving 

student outcomes. 

Research objectives and methodology 

The objectives of studying AI and IoT in the educational sector's digital transformation are multifaceted, encompassing 

considerations related to teaching and learning effectiveness, equity and access, ethical considerations, professional 

development, and implementation strategies. 

1. To assess the effectiveness of AI and IoT technologies in enhancing teaching and learning experiences 

2. To evaluate how AI-powered educational tools and IoT devices contribute to improved engagement, 

personalized instruction, and better educational outcomes for students. 

3. To understand how the deployment of AI and IoT technologies in classrooms affects access to educational 

resources and opportunities, particularly for underserved communities and learners with diverse needs. 

4. To explore the ethical and privacy considerations associated with AI and IoT adoption in educational settings: 

This objective entails examining the ethical implications of collecting and analyzing student data, ensuring data 

privacy and security, and promoting responsible use of AI algorithms in educational decision-making processes. 

5. To investigate how AI-powered learning platforms and IoT-enabled tools support educators in developing new 

instructional strategies, fostering collaborative learning environments. 

Analysis, interpretation and results 

 The study highlights the existence of a digital divide, wherein students from socioeconomically advantaged backgrounds 

tend to have greater access to computers and technology compared to their peers from disadvantaged backgrounds. This 

gap in access to technology can exacerbate existing educational inequalities. The importance of the quality of computer 

use in educational settings.125 sample respondents is selected by using simple random technique. 

Table 1 

Factors Influencing (AI) and (IoT) in the educational sector 

Factors 
N 

Mean 
Std. 

Deviation 
Mean Rank 

Personalized Learning 125 2.76 1.146 5.00 

Adaptive Learning Systems 125 2.85 1.409 5.24 

Smart Classrooms 125 2.92 1.044 5.38 

Remote Learning 125 3.16 1.146 5.95 

Data-Driven Decision Making 125 3.46 1.261 6.64 

Enhanced Collaboration 125 2.99 0.987 4.82 

Continuous Assessment and Feedback 125 2.56 0.657 4.26 

Professional Development 125 3.32 1.261 6.22 

  

Data-Driven Decision Making: (6.64) Educators can use these insights to identify areas for improvement, tailor 

instruction, and allocate resources effectively. Professional Development: (6.22) AI-powered platforms offer 

personalized professional development opportunities for educators. By analyzing teaching practices and student 
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outcomes, these platforms provide tailored recommendations and resources to support ongoing growth and improvement. 

Remote Learning: (5.95) AI-driven virtual assistants and IoT-enabled communication platforms support remote learning 

initiatives. These tools enable educators to deliver high-quality instruction to students anywhere, anytime, fostering 

inclusivity and flexibility in education. Smart Classrooms: (5.38) IoT devices such as interactive whiteboards, smart 

projectors, and connected tablets create immersive learning environments. AI algorithms enhance these devices by 

providing intelligent assistance to teachers, automating administrative tasks, and facilitating interactive lessons. Adaptive 

Learning Systems: (5.24) AI-powered adaptive learning systems use IoT sensors to monitor student performance in real-

time. These systems dynamically adjust the difficulty level and content of lessons to match students' abilities, ensuring 

that they remain challenged but not overwhelmed. Enhanced Collaboration: (4.82) IoT devices facilitate collaboration 

among students and educators by enabling seamless communication and resource sharing. AI-powered chatbots and 

virtual tutors provide additional support, fostering collaborative learning environments both in-person and online. 

Continuous Assessment and Feedback: (4.26) AI algorithms analyze IoT-generated data to assess student understanding 

and provide timely feedback. This formative assessment process helps educators identify learning gaps and adjust 

instruction in real-time, promoting deeper learning and mastery. 

Table 2 

Kendall's Coefficient of Concordance 

 

No of 

respondent 
125 

Kendall's W 0.008 

Chi-Square 6.890 

difference 7 

Sig. 0.189 

  

The calculated value (6.890) for the difference 7 is not significant. The p value is 0.189 which is not significant at 5% 

level. The result shows that the ranks given for the various factors are not significantly varying. AI algorithms analyze 

data from IoT devices to understand individual learning styles, preferences, and progress. This allows for the 

customization of learning materials and pacing suiting each student's needs, promoting better engagement and 

comprehension. AI and IoT technologies have the potential to enhance learning experiences by providing personalized, 

interactive, and adaptive learning environments. Students can benefit from tailored instruction, real-time feedback, and 

immersive learning activities facilitated by smart devices and AI-driven platforms. Educators can leverage AI and IoT 

tools to optimize teaching practices, streamline administrative tasks, and gain insights into student progress and 

performance. By automating routine tasks and accessing data-driven insights, teachers can focus on delivering high-

quality instruction and supporting individual student needs more effectively. 

Discussion 

"Students, Computers and Learning: Making the Connection," (2015), emphasized that while access to computers is 

important, the quality of computer use in educational settings is paramount. Simply providing students with access to 

technology does not guarantee improved learning outcomes; rather, it is the effective integration of technology into 

teaching practices that enhances student engagement and achievement. It highlights the importance of addressing the 

digital divide to ensure equitable access to technology for all students, regardless of socioeconomic background. Overall, 

the report calls for a nuanced approach to the use of technology in education, focusing on pedagogical strategies that 

maximize its potential to support and enhance student learning. OECD (2015)[10]. 

Practical implications 

The integration of (AI) and (IoT) in the educational sector for the digital transformation of classrooms carries profound 

implications. Firstly, it promises to revolutionize teaching and learning experiences by offering personalized and adaptive 

approaches tailored to individual student needs. This shift towards personalized learning could potentially improve 

student engagement, motivation, and academic performance. While this data-driven approach can inform instructional 
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strategies and decision-making processes, it also raises concerns regarding student privacy, data security, and ethical use 

of personal information. Additionally, the digital transformation of classrooms may widen existing disparities in access to 

technology and digital literacy skills, exacerbating inequalities in educational outcomes. By navigating these implications 

thoughtfully, the educational sector can harness the full potential of AI and IoT to create inclusive, innovative, and 

effective learning environments for all students. 

Conclusion 

Administrative processes are significant in streamlining operations, enhancing efficiency, and improving the overall 

educational experience. By integrating AI and IoT technologies into educational settings, educators and administrators 

can automate routine tasks, and make data-driven decisions to support better classroom management and administrative 

functions. The devices facilitate the collection and analysis of data related to various aspects of classroom management, 

including attendance tracking, resource utilization, and student behavior monitoring. IoT sensors can track student 

attendance automatically, reducing the time and effort required for manual record-keeping. The data is to identify 

patterns and trends, enabling educators to detect early signs of absenteeism or disengagement and intervene proactively. 

These AI-driven systems enhance communication efficiency and streamline administrative processes, freeing up time for 

educators to focus on instructional tasks. IoT devices such as smart boards, interactive displays, and connected classroom 

tools facilitate collaborative learning experiences and enable educators to deliver dynamic, multimedia-rich lessons. AI 

algorithms can enhance these devices by providing personalized recommendations for instructional content based on 

individual student preferences and learning styles. The incorporation of (AI) and (IoT) in classroom management and 

administrative operations provides a multitude of advantages, such as increased effectiveness, greater communication, 

and enhanced decision-making. By utilising the capabilities of these technologies, educational institutions can establish 

adaptable and prompt learning environments that cater to the requirements of both students and educators.. 

Bibliography 

1. "Artificial Intelligence and Life in 2030: One Hundred Year Study on Artificial Intelligence." Report of the 

2015 Study Panel, Stanford University, September 2016. 

2. Bansal, Jagvinder Singh, and Atul Mishra. "Role of Internet of Things (IoT) in Education Sector." International 

Journal of Research in Engineering, Science and Management 2, no. 10 (2019): 75-79. 

3. Dede, Chris. "The Role of Digital Technologies in Transforming K-12 Schools: A Policy Brief." Journal of 

Education Policy, Practice and Reform 2, no. 1 (2018): 94-107. 

4. Fernandez, A.; Gómez, B.; Binjaku, K.; Mece, E. Digital transformation initiatives in higher education 

institutions: A multivocal literature review. Educ. Inf. Technol. 2023; 

5. García-Peñalvo, Francisco J., editor. "Handbook of Research on Emerging Priorities and Trends in Distance 

Education: Communication, Pedagogy, and Technology." IGI Global, 2019. 

6. Khezri, Hadi, and Amir Talaei-Khoei. "Smart Education and E-Learning: An Architecture and User Experience 

Model." Journal of Ambient Intelligence and Humanized Computing 7, no. 5 (2016): 717-734. 

7. Li, X., Ma, L., Yu, S., Li, W., & Lu, Q. "Research and Application of AI Technology in Educational Field." In 

2019 IEEE 4th Advanced Information Technology, Electronic and Automation Control Conference (IAEAC) 

(pp. 1397-1400). IEEE, 2019. 

8. Liu, X., & Du, J. "Application of IoT Technology in Education Information Management System." In 2019 

International Conference on Computer Technology, Electronics and Communication (ICCTEC) (pp. 397-401). 

IEEE, 2019. 

9. Nunez, J.L.M.; Caro, E.T.; Gonzalez, J.R.H. From Higher Education to Open Education: Challenges in the 

Transformation of an Online Traditional Course. IEEE Trans. Educ. 2017, 60, 134–142 

10. OECD. "Students, Computers and Learning: Making the Connection." OECD Publishing, Paris (2015). 

11. Ojo, Tokunbo O., and Steve Ayorinde. "Artificial Intelligence (AI) and the Future of Education in Africa: 

Opportunities and Challenges." International Journal of Computer Applications 171, no. 3 (2017): 8-13. 

12. Pham, H.; Tran, Q.-N.; La, G.-L.; Doan, H.-M.; Vu, T.-D. Readiness for digital transformation of higher 

education in the COVID-19 context: The dataset of Vietnam’s students. Data Brief 2021, 39,  

13. Pollock, Peter H., Margaret Honey, and Sophia J. Stone. "Digital Play: A New Classification." In Proceedings 

of the SIGCHI Conference on Human Factors in Computing Systems, pp. 2023-2032. 2013. 



Journal of Informatics Education and Research 

ISSN: 1526-4726 

Vol 4 Issue 2 (2024) 

 

1119 
 

http://jier.org 

14. Santosh Gopalkrishnan; Madhura Bedarkar (2023) Digital Transformation of the Classroom: Impact of 

Leveraging Artificial Intelligence (AI) and IoT in the Education Sector, IEEE publisher 

15.  Sav, "Declining State Funding and Efficiency Effects on Public Higher Education: Government Really Does 

Matter", Int. Adv. Econ. Res, vol. 22, no. 4, pp. 397-408, Nov. 2016. 

16. Siemens, George, and Peter B. Dillard. "Digitalization and Its Impact on Education." Policy Insights from the 

Behavioral and Brain Sciences 2, no. 1 (2015): 17-25. 

17. Tsai, Pei-Yu, and Yu-Tzu Lin. "Applying IoT Technology to the Classroom: The Development of a Remote 

Monitoring System." International Journal of Information and Communication Technology Education (IJICTE) 

14, no. 2 (2018): 1-14. 

18. Vinh, H.X.; Linh, N.T. Digital Ecosystem and Digital Transformation in the Vietnam Electricity Corporation. 

VNU J. Econ. Bus. 2022, 2, 52–61 


