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ABSTRACT

The present paper aims to explore the integration of Artificial Intelligence in
education (AIED). It brought the findings and perspectives of researchers,
educators, policymakers, and industry professionals to discuss the
transformative potential of Al in teaching and learning. Firstly, the paper focused
on innovative Al applications such as intelligent tutoring systems, personalized
learning, and virtual reality in education. Secondly, it addressed the impacts of
AIED including three categories of administration, instruction, and learning.
Finally, it highlighted Al ethical considerations as the significant challenge of
AIED. By fostering responsible and effective integration of AIED, the paper
hopes to present a better view of AIED for the future and to empower learners
and educators in the digital age.

Keywords: Atrtificial Intelligence (Al), Artificial Intelligence in education
(AIED), transforming education, curriculum design, innovations, challenges

INTRODUCTION

Transforming education has been discussed various times during the Transforming Education
Summit. As the global situation has been changed into more digitalization. The worldwide
crisis in education—one of fairness and inclusion, quality, and relevance—Iled to the convening
of the Transforming Education Summit. The future of children and teenagers around the world
are being severely harmed by this crisis, which is frequently gradual and unnoticed (United
Nations, 2022). These grave problems are not being addressed by the existing global education
system, which also fails to offer high-quality education to all people throughout their lives.
According to UNESCO (2022), the key areas that need to be transformed in education are 1)
inclusive, equitable, safe and healthy schools: crisis in education. Millions of people are still
prevented from learning because of high rates of poverty, exclusion, and gender inequality.
The inequality in education access and quality was also highlighted by COVID-19, and the
insecurity level has been raised by violence, armed conflict, natural catastrophes, and the
reversal of women's rights. 2) Learning and skills for life, work and sustainable development:
providing students the knowledge, skills, values, and attitudes they need to be resilient, flexible,
and prepared for an unpredictable future while also promoting sustainable development for
both people and the earth is what it means to transform education. To achieve this, a focus on
foundational learning for fundamental reading and numeracy, education for sustainable
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development, which includes education on environmental issues and climate change, and
entrepreneurial and employment-related skills, must be made. 3) Teachers, teaching, and the
teaching profession: in order to achieve learning outcomes, SDG 4 and the reform of education,
teachers are crucial. The training, motivation, and support of all educators are necessary for
accelerating progress toward SDG 4 and reforming education, as well as an adequate number
of instructors to satisfy learners' requirements. This is only feasible if policies acknowledge
and support the teaching profession, elevate the position of teachers, and appropriately fund
education. 4) Digital learning and transformation: utilizing technology as part of broader
systemic initiatives to alter education and make it more inclusive, egalitarian, effective,
relevant, and sustainable demands digital transformation. The three guiding principles for
digital learning should be: center the most marginalized; provide free, high-quality digital
education resources; and promote pedagogical innovation and change. 5) Financing of
education: increasing the efficiency and equity of allocations and expenditures, upgrading
education finance data, and mobilizing more resources, particularly domestic ones, are the three
main policy initiatives needed to close the funding gaps in education.

RESEARCH QUESTIONS

The integration of Artificial Intelligence (Al) in education has emerged as a transformative
force, raising intriguing questions about its role, impacts, and challenges. First and foremost,
(1) what is the role of Al in education and how it has shaped and enhanced the learning
experience. In tandem, (2) how has Al affected Education, with a specific focus on Artificial
Intelligence in Education (AIED). This investigation seeked to understand the tangible and
intangible effects of AIED on educational outcomes, student engagement, and the overall
learning environment. Furthermore, (3) what sort of challenges have been associated with the
implementation of AIED. By addressing these key research questions, this study endeavored
to contribute valuable insights to the ongoing discourse surrounding the intersection of Al and
education.

RESEARCH AIMS AND OBJECTIVES

This paper had aims and objectives as follows:

1. focusing on innovative Al applications such as intelligent tutoring systems,
personalized learning, and virtual reality in education.

2. addressing the impacts of AIED including three categories of administration,
instruction, and learning.

3. highlighting the ethical concerns of using AIED as the main challenge by
fostering responsible and effective integration

4. presenting a better view of AIED for the future and to empower learners and
educators in the digital age.

EDUCATION 4.0

The fourth industrial revolution is linked to the learning method known as "Education 4.0,"
which aims to transform education in the future through automation and cutting-edge
technology. This technological revolution includes robotics, artificial intelligence, and smart
technology. They all have impacts on how we live each day. If universities want to continue
turning out successful graduates, they must prepare their students for a world where cyber-
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physical systems are pervasive throughout all businesses. This means integrating technology
into the curriculum, completely changing the way that people learn, and using technology to
improve college life (Joshi, 2022). With teachers and mentors serving as facilitators and
enablers, Education 4.0 (Figure 1) reimagines education as an inclusive, lifelong experience
that puts the onus of skill-building on the student (World Economic Forum, 2023). The three
critical skills should play a central role in each student's personal curriculum in Education 4.0
as; 1) problem solving: 2) collaboration: 3) adaptability.

COLLABORATION

‘Additional skills developed: communication, persuasion,
conflict resolution, task management

EDUCATION 4.0 «Is influential with and influenced by good data

- Willing to change mind when confronted with new evidence
- Able to build relationships with anyone

- Acts quickly to lower tension and resolve conflicts

- Communicates respectfully and listens actively

Figure 1. Education 4.0

ARTIFICIAL INTELLIGENCE (Al)

Artificial Intelligence (Al) stands at the forefront of technological innovation, embodying the
quest to replicate human intelligence in machines. At its core, Al refers to the development of
computer systems capable of performing tasks that typically require human intelligence. These
tasks span a broad spectrum, encompassing everything from problem-solving and language
translation to pattern recognition and decision-making (Russell & Norvig, 2010).

The foundation of Al lies in machine learning, a subset of Al that empowers systems to learn
from data without explicit programming. Through a continuous process of exposure to data,
machine learning algorithms can adapt, evolve, and improve their performance over time
(Mitchell, 1997). This ability to learn and adapt sets Al apart, enabling it to handle complex
tasks with remarkable efficiency.

References to Al can be traced back to ancient history, but the contemporary Al era emerged
in the mid-20th century. The term ™"artificial intelligence” was coined at the Dartmouth
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Conference in 1956, where early pioneers like John McCarthy and Marvin Minsky laid the
groundwork for the field (McCarthy et al., 1955). Since then, Al has evolved through various
phases, from rule-based systems to the current dominance of machine learning and neural
networks.

Machine learning, a paradigm within Al, is empowered by large datasets and advanced
algorithms. Supervised learning involves training a model on labeled data, allowing it to make
predictions or classifications. Unsupervised learning, on the other hand, deals with unlabeled
data, encouraging the model to identify patterns and relationships independently.
Reinforcement learning introduces the concept of agents learning through trial and error,
receiving positive or negative feedback based on their actions (Goodfellow et al., 2016).

One of the most prominent applications of Al is natural language processing (NLP), enabling
machines to understand, interpret, and generate human language. Virtual assistants like Siri
and Alexa exemplify the strides made in NLP, providing users with conversational interfaces.
Computer vision, another Al domain, equips machines with the ability to interpret and make
decisions based on visual data, as seen in facial recognition technology and autonomous
vehicles (Zhao et al., 2003).

While Al holds immense potential for positive impact, ethical considerations and societal
implications cannot be ignored. As Al systems become increasingly sophisticated, concerns
about bias, transparency, and accountability come to the forefront. Striking the right balance
between innovation and responsible deployment is a critical challenge that researchers and
policymakers grapple with (Jobin et al., 2019).

Al represents a transformative force reshaping the technological landscape. Its evolution from
theoretical concepts to practical applications underscores the relentless pursuit of creating
intelligent machines. As Al continues to advance, it is imperative to navigate the ethical
dimensions and societal impacts, ensuring that this powerful tool contributes to the betterment
of humanity. The journey of Al is an ongoing narrative, and with each breakthrough, the
boundaries of what machines can achieve in emulation of human intelligence are continually
pushed.

ARTIFICIAL INTELLIGENCE IN EDUCATION (AIED)

Artificial Intelligence in Education (AIED) represents a cutting-edge intersection of technology
and pedagogy, promising to revolutionize traditional learning landscapes. The integration of
Al into educational settings seeks to enhance teaching methodologies, personalize learning
experiences, and optimize educational outcomes. At its core, AIED utilizes artificial
intelligence technologies to tailor educational experiences based on individual learner needs.
One prominent application is intelligent tutoring systems (ITS), which leverage machine
learning algorithms to provide personalized guidance, feedback, and content delivery
(VanLehn, 2011). These systems can adapt to a student's pace of learning, offering targeted
support in areas where improvement is needed, thus fostering a more customized and effective
learning journey. Furthermore, AIED encompasses natural language processing (NLP) to
facilitate communication between students and virtual instructors. Chatbots and virtual
assistants equipped with NLP capabilities enhance the interactive aspect of online education,
providing instant clarification and support (D'Mello & Graesser, 2012). This real-time
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engagement contributes to a dynamic and responsive learning environment.

The incorporation of AIED is not confined to K-12 or higher education; it extends to lifelong
learning and professional development. Adaptive learning platforms use Al algorithms to
analyze a learner's progress and adjust content accordingly, ensuring a continuous and
personalized learning experience (Kizilcec et al., 2017). This adaptability is particularly
valuable in addressing the diverse needs of adult learners in various professional contexts.

The potential of AIED to democratize education cannot be overstated. It has the capacity to
bridge gaps in access to quality education by providing personalized learning experiences to
learners in diverse geographical and socio-economic contexts (NewAfrican, 2019).
Additionally, AIED can support educators by automating routine tasks, allowing them to focus
more on personalized interactions and instructional design.

Acrtificial Intelligence in Education represents a paradigm shift in the way we approach learning
and teaching. The applications of AIED, from intelligent tutoring systems to adaptive learning
platforms, demonstrate its capacity to create dynamic, personalized, and inclusive educational
experiences. However, as we navigate this transformative journey, it is crucial to address
ethical considerations and ensure that AIED contributes to the advancement of education for
all.

IMPACTS

Recent research and studies have reported various impacts of using Al in education. These
impacts have varied from one area to another in education. Chen et al., (2020) categorized the
impacts into three main fields in education including administration, instruction, and learning.
The results of studies have shown that administrative tasks such as management, designing
curriculum, pedagogical opportunities, assessment and evaluations have been highly affected
with Al (Luckin & Holmes, 2016; ILkka, 2018; Zawachi-richter et al, 2019; Hwang et al.,
2020; Chiu et al., 2023). The first area to mention is data analysis in the management system.
Zawachi-richter et al. (2019) found profiling and prediction as the two main categories with
three sub-categories naming admission decisions and course scheduling, drop-out and
retention, and student models and academic scheduling. Using Al has facilitated these tasks in
the education management system. Al has also transformed designing curriculum into Al-
driven one. Therefore, the educational organizations and institutions have added digital skills
such as digital competency and computational thinking to their curriculum to prepare students
for the digital and Al-powered world (Pedro et al., 2019). Learning these skills can assist the
students to be ready for the fast paced world in the future. Besides, using Al in education has
been found effective on new pedagogical opportunities (ILkka, 2018). These opportunities
have enhanced the teaching and learning environment. Designing productive activities using
Al (Hwang et al., 2020) or providing personalized assistance with better learning outcomes
(Luckin & Holmes, 2016) could be the examples of the impacts. It is believed that intelligent
virtual reality has created learning support in an authentic environment (Luckin & Holmes,
2016). Lastly, using Al has provided the chance for educators to assess and evaluate students’
performances continuously (Luckin & Holmes, 2016). As a result, observing students’ learning
process (Hwang et al., 2020) and diagnosing gaps in order to (Zawachi-richter et al., 2019)
provide feedback and guidance has become automated.
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Instruction has been one of the significant reported impacts of the Al. Studies have shown that
teaching is no longer a burden for teachers and instructors with Al. It has facilitated instruction
by affecting teaching methods and course content creating process, and could also be used as
a teaching assistant (Chassignol et al., 2018; Zawachi-richter et al., 2019). Using Al in teaching
has given teachers and instructors the chance to tailor their teaching method based on learners’
personal needs (Chen et al., 2020). Therefore, teaching has gone beyond the classroom (Chen
et al., 2020). Creating course content has also become customized and more authentic (Luckin
& Holmes, 2016; Chen et al., 2020). Finally, Al has been reported as an assistant for teachers
and instructors (Holmes et al, 2019). As a result, tasks such as grading, course scheduling,
feedback, and have become smoother and faster and teacher’s working efficiency has
increased.

Lastly, Al has had an impact on the learning process among students according to recent
research. Though these effects have been vast, three major ones could be enhancing
collaborative learning, providing a lifelong learning companion, and adaptive learning system
(Luckin & Holmes., 2016; Holmes et al., 2019; Chen et al., 2020). Using chatbots or other
types of Al applications have created the opportunity to have more collaboration among
teachers and other classmates even beyond the classroom. This has brought more support and
guidance to the learners in their learning process. As a result, Al has become a learning lifelong
companion. In addition, the ability of monitoring and figuring the shortcoming of the learners
out and addressing them individually (Chen et al., 2020). Thus, students’ learning systems have
become more adaptive. In other words, students can decide how, when, and where to use Al
and the instructions can be trailed based on their needs.

CHALLENGES

Recent investigations and research have widely reported the positive benefits of Al technology
in various aspects of education as discussed in the previous section. However, it is essential to
acknowledge the challenges inherent in its implementation. Ethics in AIED have been one of
the most reported challenge in this regard (Holmes et al., 2019; Pedro et al., 2019; Yang et al.,
2021).

Some ethical considerations of AIED can be equity, data privacy, and Al algorithm bias (Pedro
et al., 2019; Huang et al., 2021; Kordzadeh & Ghasemaghaei, 2021). The concern of fairness
and equity have been promoted by using Al in education (Huang et al., 2021). The fact that
developing countries and underdeveloped countries have less opportunity to use Al
developments in education can not be denied. Thus, it is crucial to make Al-resources
accessible for all students and the responsibility is on the education sectors to overcome this
challenge (Huang et al., 2021). In addition, the data collection process, keeping the data safe,
and having access to the data are the three main ethical concerns in AIED (Pedro et al., 2019;
Huang et al., 2021). Hence, personal and sensitive information need to be protected while using
AIED. Regarding this issue, Huang et al. (2021) suggested “‘strengthening the supervision of
Al technology and its products requires the public to discuss the ethics, responsibility and
safety involved” (p.212).

Lastly, studies have shown Al users lack enough information about Al algorithms in the
decision making process (Holmes et al., 2019; Yang et al., 2021). In other words, it is difficult
for users to understand how Al makes decisions. Thus, the question of how Al analysis data
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has raised biased assumption concerns (Holmes et al., 2019). This has also caused misusing Al
resulting in inequality (Yang et al., 2021). The algorithms driving AIED systems must be
transparent, fair, and accountable to avoid perpetuating or exacerbating existing educational
inequalities.

Al has been used as a tool in education with the hope of transforming education due to the
worldwide crisis in education; however, the educational challenges seem to remain and become
more critical with the widespread use of AIED. Thus, the necessity of having clear policies to
pave the way for teachers, students, and school stakeholders should be considered more
seriously.

CONCLUSIONS

Al is rapidly changing the world and the world of education is not an exception. Although it
has brought various and undeniable challenges, the results have shown that the impacts have
been significantly positive and beneficial. Thus, learning the required skills to work with Al
does not seem to be optional for both learners and educators any longer. However, the use of
Al needs to become human-centered as education is far more complicated than data analysis
and Al algorithms (Zawachi-richter et al., 2019; Yang et al., 2021). Therefore, educators and
instructors should be trained to use Al in order to pass the basic education system and to be
able to transform education more innovatively and sustainably. If the education system can be
transformed and enhanced successfully with the use of Al, it would benefit both students and
teachers to be more prepared for the upcoming and unpredictable changes in the future.
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