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ABSTRACT

The chapter explores opportunities for implementing Computational Intelligence
(CI) in education through two primary perspectives: teacher-centric intelligence
and student-centric intelligence. Within the realm of teacher-centric intelligence,
we discuss the potential benefits of Intelligent Teaching Assistant Systems (ITAS),
automated student assessment, Student Progress Analytics (SPA), and strategies
for professional development and upskilling of educators. Transitioning to student-
centric intelligence, we examine Intelligent Tutoring Systems (ITS), simulations
and gamification, real-time feedback mechanisms leveraging NLP, EDM, and LA
technologies, as well as accessibility tools aimed at promoting equity in educa-
tion. Additionally, the paper addresses potential challenges and limitations of CI
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adoption in education, including ethical considerations, data privacy and security
issues, infrastructure limitations, socioeconomic disparities, biases in Al models,
and human factors in AIED implementation.

1. INTRODUCTION

Inan era defined by rapid technological advancements, the educational landscape
isundergoing profound transformations catalysed by the integration of Computational
Intelligence (CI).These educational approaches, propelled by artificial intelligence
(AD) and machine learning (ML), hold tremendous potential for transforming and
enhancing the learning experiences of students in a wide range of educational
settings. This paper embarks on a comprehensive exploration of the opportunities
presented by CI in education, with a dual focus on empowering educators and im-
proving student outcomes.

Clempowers educators with a toolkit of innovative applications for the classroom.
From Instructional Assistance using Intelligent Teaching Assistant Systems (ITAS) to
Automated Tasks such as real-time student assessment and Student Progress Analytics
(SPA) employing machine learning algorithms, educators are equipped with sophis-
ticated tools to personalise instruction, predict student performance, and facilitate
early interventions. Furthermore, CI contributes to the professional development
of educators by fostering upskilling initiatives and providing Al-driven feedback
mechanisms that enhance teaching efficacy in dynamic educational environments.

Concurrently, CI serves an essential role in enriching the educational experience
of students through flexible and individualised learning experiences. Intelligent
Tutoring Systems (ITS) offer tailored instructional support, while simulations and
gamification leverage Al-enhanced immersive technologies to engage and moti-
vate learners (Chutiporn Anutariya et al., 2023). Real-time feedback mechanisms
powered by Natural Language Processing (NLP), Educational Data Mining (EDM),
and Learning Analytics (LA) technologies enable continuous assessment and sup-
port, ensuring that students receive timely interventions and personalised guidance
(Wongvorachan et al., 2022)..

Despite its potential benefits, the convergence of Computational Intelligence (CI)
in education is not without its challenges.Issues such as data privacy and security,
infrastructure limitations, socioeconomic disparities, biases in Al models, and
concerns over human factors in Al in Education (AIED) implementation necessi-
tate careful deliberation and strategic planning (Roberto, 2019). Confronting these
challenges is imperative to harnessing the maximum capacity of CI while mitigating
risks and ensuring equitable access to educational opportunities.
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