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Abstract

Background and Objective: Our focus in this research is on Artificial
Intelligence (Al) and the Internet of Things (10T). These two technologies are
rapidly expanding and fundamentally changing various aspects related to
education. The aim of this study is to identify a scenarios of developing an
education based on a proper understanding of changes in the process of
technological development at the international level.

research methodology: The methodology of this study is mixed
exploratory. In this way, in the first step, the drivers were identified by the
qualitative method of literature review, and in the second step, they were
confirmed by the quantitative method of the binomial test, then in the third
step, the drivers were analyzed using the DEMATEL method. Finally, after
identifying the key uncertainties, using the method of Cross-Impact Balances,
The scenarios were extracted and then writing. The data collection tool is
expert questionnaires for binomial test methods, DEMATEL and Cross-
Impact Balances. In this way, the theoretical community in the second to
fourth steps of the research consists of 20 experts through purposive sampling
who are knowledgeable about the research topic.

Findings: Ultimately, we identified 16 influential drivers and based on their
impact states, which shape the future, we developed three distinct scenarios.
Conclusion: Our findings emphasize that Al research significantly impacts
the educational structure. Important aspects of Al growth on education
include a strong private education industry and increasing international
interest. This study provides an enlightening research guideline for the future,
helping researchers in identifying contemporary research issues and
developing impactful research to address complex social problems, leveraging

Al.
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Extended Abstract
Introduction:

The rapid acceleration of technological development leads to innovative forms of technology that were
unimaginable just twenty years ago (such as autonomous vehicles, deep learning, smart robots). Technologies
once confined to the realms of science fiction have become everyday realities, bringing along benefits, creating
challenges, and raising concerns about the future implications for work (Dellot & Wallace-Stephens, 2017). The
advent of Artificial Intelligence (Al) as a potent technology for societal growth and empowerment has drawn
researchers to systematically examine current challenges and report on related opportunities (Kopka & Grashof,
2022). Over the past fifty years, the subject of artificial intelligence has garnered the attention of academic
researchers. The Dartmouth research project defined Al as the endeavor to construct a machine that behaves like
a human, deeming it intelligent; hence, Al should be perceived as a capability or faculty of human intellect
(Nilsson, 1983). Al is distinct from concepts like the Internet of Things (1oT) and Big Data. 10T allows the
harnessing of external data as input for Al, enabling intelligent systems to authentically replicate human
behaviors, which are cognitive, emotional, and social (Kaplan & Haenlein, 2019). loT, comprising cloud
platforms, big data, and data analytics, offers educational communities the ability to use technology for
innovating their strategic approaches, especially for implementing new service-oriented educational models
(Falkenreck & Wagner, 2017). In terms of the interactive effects of loT and Al, it can be stated that the
integration of these two technologies seriously alters conventional interaction processes, enhances productivity,
reduces redundancies, and enables educational structures to become agile in enhancing stakeholder experiences
(Chauhan et al., 2022).

Initially, early Al research focused on the role of robots in production and the implications of robotization for
industrial development and business transformation (Mori, 1989; Edler & Ribakova, 1994). Subsequently, the
focus shifted to support systems that enable data-based decision-making from voluminous data using Al-based
techniques (Plant, 1993). Contemporary Al research concentrates on shaping our daily lives, improving literacy,
facilitating education, and solving complex social issues (Baabdullah et al., 2022; Salamzadeh et al., 2021). The
social aspects of Al include the adoption of related technologies for crisis management, educational and
economic empowerment, equity, justice, social inclusion, personal health, and well-being (Wamba et al., 2021).
The business aspects of Al focus on organizational performance and productivity (Awan et al., 2021). Research
centered on the transformative nature of Al could suggest new avenues for future explorations, potentially
indicating influential scientific trends and proposing future research directions (Sharma et al., 2022).

Currently, there is limited information about the implementation of modern educational technology, managing
educational technology issues, leveraging existing educational technology outcomes, maximizing the
applications of educational resources, and enhancing educational efficiency through comprehensive educational
reconstruction (Arslan, 2020). Therefore, research on educational technology is crucial. In this study, we aim to
accurately understand the drivers and trends of changes in the technology sector to outline future scenarios in
the realm of smart education, which forms at the intersection of technological development. From this
confrontation, escape will not be possible, and the correct, intelligent approach is to anticipate and formulate
appropriate strategies before the realization of the subject.

Methodology:

The present research is exploratory mixed-method in nature, pragmatist in philosophical underpinnings,
exploratory in purpose, and applied in orientation. In the first step, a qualitative literature review method was
used to identify the drivers. In the second step, to validate and screen the identified drivers from the first step, a
quantitative binomial test was employed due to the non-normality of the data. Then, in the third step, the
DEMATEL method was utilized quantitatively to identify the most important drivers having a higher net effect
and also the key uncertainties in order to develop and formulate scenarios that have the highest impact and
influence in the system. In the fourth and final step of the research, scenarios were developed and extracted
using the Cross-Impact Balance (CIB) analysis method. The theoretical population in the second to fourth steps
of the research consists of experts knowledgeable in the research topic, including educational issues, artificial
intelligence, the Internet of Things, and futures studies concepts, who were selected purposively based on three
criteria: more than 5 years of work experience, a minimum of a master's degree, and participation in the research
process, totaling 20 individuals. The data collection tools were expert assessment questionnaires for the
binomial test, DEMATEL, and Cross-Impact Balance analysis methods. The validity of the expert assessment
questionnaire for the binomial test was confirmed by 5 experts, and the Cronbach's alpha coefficient was above
0.7, indicating its reliability. The standard expert assessment questionnaires for DEMATEL and Cross-Impact
Balance analysis are also standard tools, the criteria of which are formed by the drivers approved by the experts
from the previous stages. Therefore, their validity and reliability are confirmed.
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Results:

In the first step of the study, 16 drivers for the future of smart education were identified through literature
review(1-Personalized Learning, 2-Continuous Learning and Skill Development, 3-Globalization and Digital
Transformation, 4-Adaptive and Intelligent Systems 5-Data-Driven Decision-Making, 6-Continuous
Professional Development for Educators, 7-Accessible Education Across Regions, 8-Collaboration and
Communication, 9- Cost-Efficiency and Scalability, 10-Technological Advancements, 11-Industry and
Workforce Demands, 12-Research and Innovation, 13-Government Policies and Support, 14-Adaptive
Evaluation and Feedback, 15-Shifts in Educational Paradigms. 16-Inclusivity and Accessibility).

Subsequently, experts were asked to assess the importance of each driver using a Likert scale. In the second
step, due to the non-normal data, a binomial test, a non-parametric test, was used to evaluate the importance of
the drivers. The results confirmed the significance of all 16 drivers, indicating their relevance for further
research. In the third step, the filtered drivers were analyzed using a pairwise comparison matrix, leading to the
formation of a complete normal relation matrix using the DEMATEL method. This method helped identify the
most influential drivers based on their impact and influence within the system. The fourth step focused on
identifying key uncertainties and developing scenarios, prioritizing drivers with a high net effect as the most
crucial. Finally, potential scenarios were formulated based on the interplay of different states of uncertainty,
leading to the extraction of three plausible scenarios, each with positive compatibility and varying scores,
illustrating the coherent and mutually supportive set of assumptions for each scenario.

Table 1: The DEMATEL diagram of drivers affecting smart education, focusing on new technologies.
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Discussion and conclusion

Artificial Intelligence (Al) has the power to bring significant changes to the educational structure and enhance
the learning experience. Below are three potential scenarios that examine how Al could impact the educational
framework:

1- Personalized Learning: Al can provide a personalized learning experience by analyzing students' data,
including their strengths, weaknesses, and learning styles. Adaptive learning platforms powered by Al offer
customized content, adjustable difficulty levels, and targeted feedback, allowing students to learn at their own
pace. They can also automate the grading process for assignments, tests, and exams, significantly reducing the
burden on educators and providing timely feedback to students. Natural Language Processing (NLP) algorithms
can analyze written responses and offer constructive feedback, helping students improve their work.

2- Intelligent Tutoring Systems: Al can analyze the vast amount of data collected from students' interactions
with learning platforms. This data analysis can identify patterns and trends, leading to the early identification of
learning issues or areas where students require additional support. Educators can then intervene quickly and
effectively. Al-powered educational systems can act as virtual tutors, providing customized guidance and
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support to students. They can offer explanations, answer questions, and provide feedback, helping students
overcome challenges and consolidate their understanding of concepts. Al can also streamline administrative
tasks in educational institutions, such as managing student records, scheduling, and resource allocation, allowing
educators to focus more on teaching and mentoring.

3- Smart Content Creation: Al technologies like Natural Language Generation (NLG) can create educational
content, including curricula, summaries, and study materials. This enables educators to save time and produce
quality resources for their students.
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