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Abstract

Artificial intelligence (AI) has transformed the education system with the help of technology, 
thus affecting different aspects of human life. This paper gives a general idea of AI in 
school education in the current scenario, focusing on approaches such as data science, 
machine learning and deep learning. It explores the historical integration of AI in schools, 
highlighting initiatives undertaken and approaches related to AI, and emphasises the 
disciplinary aspect of AI education. The practice of AI in education and its implications 
such as teacher training, curriculum development, interdisciplinary integration and 
ethical considerations are discussed in this paper. By examining examples and best 
practices, this paper underscores the potential of AI to enhance teaching, learning, and 
administrative processes, while recognising the challenges and ethical considerations 
that need to be addressed for responsible AI education implementation.
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Introduction

Artificial intelligence (AI) has become 
a transformative technology that is 
revolutionising various domains of 
our society, including education (Chan 
et al., 2021; Johnson et al., 2019). 
As AI continues to advance, it holds 
immense potential to enhance and 
transform school education, offering 
new opportunities for personalised 
learning, intelligent assessment, and 
administrative processes (Luckin et 
al., 2016). AI technology encompasses 
extensive use of methodologies and 
techniques, including machine learning, 
deep learning, and data science, enabling 
computers and systems to mimic 
human intelligence, analyse immense 
data, and estimate and decide (Siemens, 
2013). In the educational perspective, 

AI can assist in automating routine 
tasks, individualising instructions and 
providing valuable insights to educators 
(Van Harmelen, 2019). 

Recently, the integration of AI in schools 
has gained momentum, with numerous 
initiatives and applications being 
developed and implemented, aiming 
to improve teaching and learning 
outcomes, optimise administrative 
processes, and equip students with 
essential skills for the future (Chan et al., 
2021). To understand the prospects and 
challenges that AI poses in education, 
it is  important to ensure its effective 
integration and ethical utilisation 
(Johnson et al., 2019). 

This paper intends to provide a 
summary of the current state of AI 
in school education, exploring the 
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historical development of AI in schools, 
examining current initiatives, and 
discussing the disciplinary aspect of 
AI education and its implications for 
practice. Through a thorough review 
of relevant literature, research studies, 
and educational resources, this paper 
will synthesise what one can expect and 
the difficulties faced in AI integration 
in education, serving as a valuable 
resource for educators, policymakers, 
and investigators interested in AI in 
school education.

Methodology

This review article conducts a thorough 
examination of existing literature 
and research papers to investigate 
the use of artificial intelligence (AI) in 
teacher education and professional 
development. A systematic strategy was 
used to locate relevant peer-reviewed 
articles, conference proceedings, 
and reports published in the last two 
decades, with a focus on key topics 
such as personalised learning, data-
driven decision-making, and ethical 
considerations in AI. Databases such 
as PubMed, IEEE Xplore, and Google 
Scholar were extensively searched for 
terms such as “AI in teacher education,” 
“personalised learning with AI,” and 
“AI ethics in education.” Articles were 
chosen for their relevance, rigour, and 
contribution to the field. Thematic 
analysis was used to summarise data, 
identify trends, and fill gaps in the 
literature. The review also critically 
explores AI’s benefits, challenges, and 
ethical concerns, ensuring a balanced 
discussion that provides practical 
insights for future research and 
practice in incorporating AI into teacher 
education programs.

Terminology in a Wider Context

To ensure a shared understanding, 
this section provides clarification on 
key terms related to AI, specifically 

machine learning, deep learning, and 
data science, and how they fit into the 
broader AI landscape.

1. Machine Learning: Machine learning 
is a subdivision of AI emphasising on 
facilitating computers to learn from data 
and thus perform in a better manner 
with an unambiguous programming 
method (Mitchell, 1997). It comprises 
of developing statistical models and 
algorithms that allow machines to 
identify patterns automatically and 
predict or decide on the basis of data. 
An example of machine learning in 
education is using algorithms to evaluate 
data for student performance and 
deliver recommendations personally 
for further resources or interventions in 
learning (Baker and Yacef, 2009).

2. Deep Learning: Another specialised 
area of machine learning, deep learning 
is an inspiration of the structure of 
the neural networks of human brain 
and its function (LeCun et al., 2015). 
Deep learning trains the artificial 
neural networks with multiple layers to 
develop complex data representations 
and extract meaningful patterns. It 
has proved successful in tasks such 
as speech and image recognition. In 
education, deep learning techniques 
can be applied to analyse large datasets, 
such as student responses, to uncover 
underlying patterns and insights (Wang 
et al., 2019).

3. Data Science: An interdisciplinary 
field, data science is a combination 
of machine learning, statistical 
analysis and domain expertise to gain 
information and understanding from 
large and complex datasets (Provost 
and Fawcett, 2013). It involves collecting, 
cleaning, organising and analysing data 
to derive meaningful information and 
support decision-making. In education, 
data science can help uncover trends, 
identify learning gaps, and inform 
the development of evidence-based 
strategies (Romero and Ventura, 2013).
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These concepts, machine learning, 
deep learning, and data science, are 
interrelated and contribute to the 
broader field of AI. While machine 
learning focuses on algorithms and 
models that enable machines to learn 
from data, deep learning dives deeper 
into neural network architectures 
to process complex information. 
Data science provides the tools and 
techniques to extract valuable insights 
from data and make informed decisions 
in various domains, including education.

By understanding these terms and 
their interconnections, educators and 
researchers can grasp the potential 
applications and implications of AI in 
education and effectively incorporate 
AI-related approaches into teaching, 
learning and administrative practices.

Tracing AI’s History in Schools

This section focuses on the historical 
exploration of the integration of AI in 
school education, highlighting early 
initiatives, challenges faced, and the 
evolution of AI technologies within 
educational settings.

1. Early Initiatives: In the 1960s, 
researchers began exploring the 
potential of computer technology 
in education (Haugeland, 1985). 
Early initiatives focused on creating 
learning environments with the use of 
computers and tutoring systems that 
were smart. For example, the PLATO 
system developed at the University of 
Illinois in the 1960s provided interactive 
learning experiences to students 
through computer terminals (Kearsley, 
2010).

2. Challenges Faced: In the early 
stages, the integration of AI in schools 
encountered several challenges. 
Limited access to computer technology, 
high costs, and lack of expertise posed 
significant barriers to widespread 
adoption (Dede, 1990). Additionally, 

the complexity of AI systems and the 
need for sophisticated algorithms and 
computational resources presented 
challenges in developing effective 
educational applications (Koedinger& 
Corbett, 2006).

3. Evolution of AI Technologies: Over 
time, advancements in AI technologies 
and computing capabilities have 
significantly impacted AI integration 
in schools. The creation of machine 
learning algorithms, increased 
computing power, and the availability of 
large educational datasets have opened 
new possibilities for AI applications 
in education (Baker and Inventado, 
2014). This brought intelligent tutoring 
systems, learning analytics platforms, 
and personalised learning environments 
into the scenario.

4. Intelligent Tutoring Systems: This 
has been a notable development in AI 
integration in schools. The Intelligent 
Tutoring Systems employ artificial 
intelligence techniques for providing 
personalised instructions and support to 
individual students. ITS can be adjusted 
to cater to students’ needs, provide 
feedback, and track their progress (Van 
Lehn, 2011). For example, the Cognitive 
Tutor developed at Carnegie Mellon 
University has been widely used to teach 
mathematics concepts and adaptively 
support students’ learning (Koedinger 
et al., 1997).

5. Learning Analytics: Another 
significant development is the 
application of learning analytics, which 
involves the use of techniques of AI 
and data analysis to gain insights from 
educational data (Siemens & Long, 
2011). Learning analytics can help 
identify learning patterns, predict 
student performance, and inform 
instructional decision-making (Romero 
& Ventura, 2013). For instance, analysing 
student engagement data collected 
through online learning platforms 
can provide valuable information 
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on student learning behaviours and 
improve instructional strategies.

6. Personalised Learning Environments: 
AI has also enabled the creation of 
personalised learning environments 
suitable to students’ individual 
necessities and preferences. These 
environments leverage AI algorithms 
to deliver tailored content, exercises 
and assessments (Hwang et al., 
2018). By analysing student data 
and performance, AI systems can 
provide targeted recommendations 
and interventions. This promotes 
individualised learning experiences and 
supports students in their academic 
journey.

Despite the progress made, challenges 
remain in AI integration in schools. 
Ethical considerations, privacy concerns, 
and the need for teacher training in AI 
pedagogy are areas that require careful 
attention (Bulger et al., 2016). However, 
with ongoing research, collaboration 
between educators and AI experts, 
and effective policy frameworks, AI is 
a prospective to revolutionise teaching 
and learning, making education more 
customised, engaging and effective.

Current Initiatives and AI-related 
Approaches in Schools

This section delves into the current 
landscape of AI in schools, highlighting 
initiatives and approaches that 
leverage AI to enhance teaching, 
learning and administrative processes. 
It showcases examples of intelligent 
tutoring systems, personalised learning 
platforms, AI-driven assessment tools, 
virtual assistants and data analytics for 
personalised interventions.

1. Intelligent Tutoring Systems 
(ITS): This system makes use of AI 
technologies that fulfils students’ 
needs of customized instructions and 
support (VanLehn, 2011). For example, 
Carnegie Learning’s Cognitive Tutor 

helps students learn mathematics by 
providing interactive lessons, adaptive 
practice, and real-time feedback based 
on individual performance and learning 
needs (Koedinger et al., 1997).

2. Personalised Learning Platforms: 
AI enables the development of 
personalized learning platforms that 
cater to individual learning preferences 
and needs (Hwang et al., 2018). Khan 
Academy, an online learning platform, 
uses AI to recommend relevant learning 
resources, adapt learning paths, and 
provide targeted practice exercises 
based on students’ strengths and 
weaknesses (Khan Academy, n.d.).

3. AI-driven Assessment Tools: AI has 
the potential to transform assessment 
practices by automating and enhancing 
the evaluation process (Dikli, 2003). 
Turnitin, an online plagiarism detection 
tool, employs AI algorithms to analyse 
student writing and identify potential 
instances of plagiarism, supporting 
academic integrity (Turnitin, n.d.).

4. Virtual Assistants: AI-powered 
virtual assistants, such as chatbots, 
are increasingly employed in schools 
to support administrative tasks and 
enhance communication (Shawar and 
Atwell, 2007). These assistants can 
provide quick responses to common 
queries, assist with scheduling, and 
provide information to students, 
parents and staff (Google, n.d.).

5. Data Analytics for Personalised 
Interventions: AI-driven data analytics 
tools help educators analyse vast 
amounts of educational data to gain 
insights and inform decision-making 
(Romero and Ventura, 2013). Learning 
analytics platforms like Bright space 
Analytics provide dashboards and 
visualisations that enable educators 
to monitor student progress, identify 
struggling students, and intervene with 
targeted support at an early stage (D2L, 
n.d.).
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Artificial Intelligence (AI) is playing an 
increasingly pivotal role in transforming 
education, with notable trends and 
challenges emerging as it becomes 
more integrated into school systems. 
Prominent trends include the growing 
use of personalised learning platforms, 
intelligent tutoring systems, and AI-
based assessment tools, which enable 
tailored learning experiences to meet 
diverse student needs (Johnson et al., 
2022). Moreover, virtual assistants and 
chatbots are being utilised to offer real-
time academic support and improve 
administrative efficiency. AI is also being 
incorporated into school curricula to 
promote computational thinking and 
enhance students’ digital literacy skills 
(Kumar and Patel, 2023).

However, the implementation of AI in 
education is not without challenges. 
Key concerns include ethical issues, 
particularly around data privacy and 
security, which pose significant barriers. 
Many schools face resource constraints, 
such as inadequate infrastructure and 
insufficiently trained staff, hindering the 
effective adoption of AI (Smith and Lee, 
2021). The digital divide further amplifies 
inequities, with disadvantaged schools 
often lacking access to advanced AI 
technologies (Gupta and Sharma, 2022). 
Additionally, continuous professional 
development for teachers is essential 
to integrate AI tools effectively into 
their teaching practices. Tackling these 
challenges is vital to fully harness the 
transformative power of AI in education.

These examples demonstrate the diverse 
applications of AI in schools, enhancing 
various aspects of education. Intelligent 
tutoring systems, personalised learning 
platforms, AI-driven assessment tools, 
virtual assistants, and data analytics 
tools all contribute to creating more 
personalised, adaptive and effective 
learning experiences for students. While 
these initiatives hold great promise, 
it is essential to ensure ethical use, 
address privacy concerns, and provide 

necessary support and training for 
educators to maximise the benefits of 
artificial intelligence in education.

Disciplinary Aspects of Artificial 
Intelligence

Artificial intelligence is not an exclusive 
tool or application but also a subject 
of study in its own right. This section 
highlights the significance of introducing 
AI as a discipline in school curricula, 
emphasising the benefits of teaching 
AI-related concepts and skills, including 
computational thinking and ethical 
considerations.

1. Computational Thinking: AI 
education fosters computational 
thinking, which refers to the ability of 
formulation and problem solving in a 
way that computers can understand and 
process (Wing, 2006). By incorporating 
AI into the curriculum, students develop 
computational thinking skills that are 
valuable in problem-solving across 
various domains (Grover and Pea, 2013). 
For example, programming AI models 
to classify images or predict outcomes 
requires students to think critically, 
analyse data, and design algorithms.

2. Ethical Considerations: Teaching 
AI as a discipline in schools provides 
an opportunity to address ethical 
considerations associated with AI 
technologies (Floridi et al., 2018). 
Students learn to navigate ethical 
challenges related to algorithmic bias, 
data privacy, and the responsible use of 
artificial intelligence (Jobin et al., 2019). 
They develop an understanding of the 
potential societal impact of AI and the 
importance of designing AI systems that 
align with ethical values.

3. Interdisciplinary Connections: 
AI education creates interdisciplinary 
connections, bridging AI concepts 
with other disciplines (Luckin et al., 
2020). AI intersects with fields such as 
mathematics, computer science, social 
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sciences and ethics (Bundy et al., 2017). 
Teaching AI as a discipline encourages 
collaboration and integration across 
subject areas, fostering holistic 
understanding and cross-disciplinary 
problem-solving.

4. Future Career Readiness: Integrating 
AI education prepares students for the 
future job market, where AI and related 
technologies are rapidly advancing 
(Manyika et al., 2017). By gaining 
knowledge and skills in AI, students are 
better equipped to pursue careers in 
fields such as data science, AI research, 
robotics and automation (Baker and 
Yacef, 2009). Moreover, understanding 
AI concepts and applications enhance 
students’ digital literacy and adaptability 
in a technology-driven world.

5. Real-world Applications: Teaching 
AI in schools allows students to engage 
with real-world applications and 
hands-on projects (Papamitsiou and 
Economides, 2014). These practical 
experiences enable students to apply AI 
concepts to real-life scenarios, fostering 
creativity, problem-solving skills, and 
innovation. For example, students can 
work on designing chatbots, creating 
machine learning models or building AI-
based projects.

Integrating AI as a disciplinary subject 
in school curricula equips students 
with essential skills and knowledge to 
navigate an AI-driven world. By fostering 
computational thinking, addressing 
ethical considerations, promoting 
interdisciplinary connections, and 
offering practical applications, AI 
education empowers students to 
become critical thinkers, responsible 
users of technology and future 
innovators.

Implications for AI Education Practice

This section discusses the implications 
for the practice of AI education in schools, 
emphasising the importance of teacher 

training, curriculum development and 
the integration of AI across disciplines. It 
also provides examples of successful AI 
education programs and best practices.

1. Teacher Training: To implement 
AI into education and achieve its 
integration effectively, teachers should 
be provided the relevant skills and 
knowledge so that they can teach 
in efficient ways (Moursund, 2018). 
Professional development programs 
should be designed to enhance teachers’ 
understanding of AI technologies, their 
applications and pedagogical strategies 
for AI integration. For instance, 
workshops, online courses, and 
collaborative learning communities can 
empower teachers to design AI-driven 
lessons, guide student projects, and 
support ethical considerations related 
to AI (Moursund and Bielefeldt, 2020).

Example: The AI for K-12 initiative 
developed by a local education authority 
provides comprehensive training to 
teachers, thus providing relevant skills 
and knowledge for the integration of AI 
concepts in various subject areas. The 
training includes hands-on activities, 
lesson plans, and access to AI tools and 
resources (Smith et al., 2022).

2. Curriculum Development: Integrating 
AI into school curricula requires 
the development of well-designed 
and age-appropriate AI-focused 
learning experiences (Grover and 
Pea, 2018). Curriculum developers 
should collaborate with AI experts and 
educators to identify learning outcomes, 
design AI-related activities, and align 
them with subject-specific standards. 
This ensures that AI education is 
integrated seamlessly into existing 
curriculum frameworks and supports 
interdisciplinary connections (Datta et 
al., 2021).

Example: A curriculum development 
team collaborates with AI researchers 
and educators to create a series of AI 
modules that are embedded within 
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different subjects, such as science, 
mathematics and social studies. These 
modules introduce AI concepts, engage 
students in hands-on projects, and 
connect AI with real-world applications 
in their respective subject areas 
(Koedinger et al., 2019).

3. Integration across Disciplines: AI 
education should not be confined to a 
single subject but should be integrated 
across multiple disciplines (Luckin et al., 
2020). This approach encourages cross-
curricular connections and enables 
students to explore AI applications 
in diverse contexts. By integrating AI 
concepts into various subjects, such 
as science, mathematics, language, 
arts and social sciences, students 
develop a holistic understanding of 
AI’s multidimensional nature and its 
potential impact on different domains 
(Bundy et al., 2017).

Example: In a social sciences class, 
students explore the ethical implications 
of AI algorithms in decision-making 
processes, examining the potential 
biases and consequences. In parallel, 
students in a mathematics class explore 
the mathematical concepts behind 
machine learning algorithms and apply 
them to analyze real-world datasets 
(Mourshed et al., 2018).

4. Ethical Considerations: AI 
education should emphasize the ethical 
implications of AI technologies and 
foster responsible AI use (Floridi et al., 
2018). Students need to develop an 
awareness of the ethical considerations 
related to data privacy, bias, algorithmic 
fairness and the impact of AI on 
society. Integrating ethical discussions 
and critical thinking exercises into AI 
education helps students understand 
the broader societal implications of 
AI and equips them to make informed 
decisions (Jobin et al., 2019).

Example: Students engage in ethical 
dilemma scenarios, discussing the 
trade-offs and considerations involved 

in AI decision-making processes. They 
critically analyse real-world cases where 
AI technologies have raised ethical 
concerns such as facial recognition, 
and propose alternative approaches 
or strategies for deploying AI in ethical 
ways (Floridi et al., 2018).

By prioritising teacher training, 
curriculum development, 
interdisciplinary integration and ethical 
considerations, AI education can be 
effectively implemented in schools. 
Examples of successful AI education 
programs, collaborative initiatives 
and best practices provide valuable 
insights and inspiration for schools and 
educators seeking to embrace AI so that 
it becomes integral in all educational 
experiences.

Conclusion

Artificial intelligence (AI) has immense 
potential to revolutionise education 
by redefining traditional approaches. 
Its integration into schools has shed 
light on significant initiatives, the 
challenges faced, and the technological 
advancements aimed at modernising 
the conventional education system. This 
evolution underscores AI’s capacity to 
enrich educational experiences, making 
learning more engaging and effective. 
Concepts such as machine learning, 
deep learning, and data science provide 
educators with valuable insights into 
how AI applications can transform 
teaching and learning processes.

The ongoing adoption of AI in education 
highlights progress through tools 
like intelligent tutoring systems, 
personalised learning platforms, AI-
powered assessment tools, and virtual 
assistants. These innovations have 
improved teaching methods, tailored 
learning experiences for students, 
and optimised administrative tasks. 
Furthermore, incorporating AI as 
a subject in school curricula has 
been instrumental in developing 
students’ computational thinking and 
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understanding of AI principles, while 
also addressing ethical considerations. 
Training programs for educators to 
design AI-based curricula have further 
supported effective implementation, 
motivating policymakers and educators 
to embrace proven strategies for 
successful integration.

Looking to the future, expanding 
research into the long-term effects of 
AI on educational equity, addressing 
challenges like data privacy, and 
embedding AI ethics into pedagogy 
will be essential. Policymakers and 
educators should prioritise collaboration 

among researchers, educational 
institutions, and industry experts to 
explore innovative, responsible ways 
of integrating AI into education. Key 
recommendations include developing 
inclusive AI tools that cater to diverse 
learning needs, providing ongoing 
professional development for teachers, 
and establishing policies that address 
ethical and privacy issues. With 
continued research, sharing of best 
practices, and inclusive policy-making, 
AI has the potential to transform 
education, creating dynamic, inclusive, 
and future-ready learning environments 
for students globally.
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