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A r t i c l e 	 i n f o A b s t r a c t 

This article explores the role of Artificial Intelligence (AI) in the development 
of future learning and essential skills by conducting a comprehensive analysis of AI 
applications in education. Through a review of existing literature and case studies, 
the study examines the potential impacts and challenges associated with integrating 
AI into educational systems. The findings indicate that AI holds significant potential 
to transform teaching and learning, particularly through the creation of adaptive 
learning environments, the provision of immediate feedback, and the support of 
inquiry-based learning. These applications are crucial for fostering key 21st-century 
skills, such as critical thinking, creativity, and collaboration. However, the  
implementation of AI in education must consider disparities in access to technology, 
data security, and ethical concerns. The article advocates for the development of 
national policies, increased investment in infrastructure, and curriculum reforms to 
effectively incorporate AI into the Thai education system. A balanced approach that 
leverages AI technology while prioritizing the development of human skills is  
recommended to ensure sustainable preparation for future challenges.
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Introduction
The rapid advancement of artificial intelligence 

(AI) technologies is reshaping societies worldwide, and 
the Thai education system is no exception. Thailand’s 
Ministry of Education has recognized the need to  
integrate AI into educational practices to enhance  
teaching and learning, especially in preparing students 
for the demands of the Fourth Industrial Revolution 
(Office of the Education Council, 2022). Despite  
national initiatives such as the Thailand 4.0 policy and 
the Smart Classroom program, challenges remain in 
ensuring equitable access to AI tools and adequately 
training educators to leverage these technologies  
effectively.

Globally, AI is transforming the skills required 
for future employment. According to the World Economic 
Forum (2020), over 85 million jobs may be displaced by 
automation and AI by 2025, while approximately  
97 million new roles requiring advanced digital and 
cognitive skills are expected to emerge. These global 
trends place significant pressure on education systems, 
including Thailand’s, to cultivate critical thinking,  
creativity, problem-solving, and digital literacy among 
students (OECD, 2018). Traditional Thai education 
models, which historically emphasize rote memorization 
and high-stakes examinations, are increasingly  
misaligned with the competencies needed for the future 
workforce.
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AI technologies offer promising solutions for 
bridging these gaps. International research highlights 
AI’s capacity to personalize learning, enhance data-driven 
instructional decisions, and create interactive and  
immersive learning environments (Luckin et al., 2016; 
Baker & Smith, 2019). In Thailand, AI-powered learning 
platforms such as LINE-based chatbots for English  
language learning and adaptive learning systems in 
mathematics have already shown potential for improving 
student engagement and outcomes (Sirisrisak et al., 
2021). These tools not only support individualized  
instruction but also provide educators with real-time 
analytics to inform teaching strategies.

However, integrating AI into education is not 
without challenges. In Thailand, concerns about digital 
infrastructure disparities, data privacy, and the readiness 
of educators to adopt AI remain significant (Office of the 
Education Council, 2022; Zawacki-Richter et al., 2019). 
Without strategic policies and equitable implementation, 
AI risks reinforcing existing educational inequalities  
and marginalizing human agency in learning processes 
(Selwyn, 2019).

This study investigates the role of AI technologies 
in shaping educational reform and the development of 
future-oriented skills in the Thai context. Specifically, it 
addresses the following key questions:

1)	 How are AI technologies currently implemented
in Thai educational settings, and what impact do they 
have on learning processes?

2) How can AI support the cultivation of skills
essential for success in future labor markets?

3) What are the primary challenges and ethical
considerations associated with AI use in education?

4) What strategic approaches and policy
frameworks are necessary to ensure the effective,  
equitable, and sustainable integration of AI within  
Thailand’s education system?

Through this investigation, the study aims to 
provide a deeper understanding of AI’s transformative 
potential in Thai education and offer evidence-based 
recommendations for policymakers, educational leaders, 
and practitioners preparing for the demands of the  
digital era.

Concepts and Theories on Artificial Intelligence 
in Education

Artificial Intelligence (AI) in the context of  
education refers to computer-based systems designed  
to perform tasks that traditionally require human  
intelligence, such as learning, reasoning, problem- 

solving, and decision-making (Russell & Norvig, 2020). 
Within educational environments, AI is increasingly 
applied to enhance instructional practices, optimize 
learning outcomes, and support both educators and 
learners through intelligent systems. Holmes &  
Porayska-Pomsta (2018) categorize AI in education into 
three primary domains: (1) AI for assessment, which 
focuses on evaluating student performance and progress; 
(2) AI for supporting learning, which involves tools that
assist learners through adaptive feedback and guidance;
and (3) AI for providing knowledge, which encompasses
systems that deliver instructional content and resources.

To strengthen the conceptual foundation of this 
review, a systematic literature review process was  
employed. Academic sources were selected from  
Scopus, Web of Science, and Google Scholar using 
keywords such as “AI in education,” “machine learning,” 
“learning analytics,” and “intelligent tutoring systems.” 
Empirical studies, theoretical papers, and case-based 
analyses published between 2016 and 2024 were included. 
Case studies were analyzed through thematic coding  
to identify patterns in AI implementation, educational 
impact, and contextual factors influencing outcomes.

The progression of AI applications in education 
has evolved significantly over time—from early models 
such as Intelligent Tutoring Systems (ITS) to more  
sophisticated technologies grounded in machine learning 
(ML) and deep learning (DL) (Zawacki-Richter et al.,
2019). Machine learning enables systems to learn from
data and improve their performance iteratively without
being explicitly programmed (Chassignol et al., 2018).
Deep learning, a subset of machine learning, utilizes
multi-layered neural networks to identify and interpret
complex patterns in large data sets, making it particularly
powerful for educational applications involving pattern
recognition and personalized recommendations.

Luckin et al. (2016) proposed a foundational 
conceptual framework for AI integration in educational 
settings, comprising three key components: (1) Learning 
Analytics, which involves the collection and analysis of 
learner data to inform instructional decision-making;  
(2) Personalized Learning, which adapts content
and pacing to align with individual learner profiles; and
(3) Intelligent Learning Environments, which are
dynamic, responsive systems that facilitate interactive
and adaptive learning experiences.

More recently, Holmes et al. (2021) identified 
emerging trends in the application of AI within education. 
These include the use of natural language processing 
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Fig. 1 Future Skills in a Digital Context 
Source: World Economic Forum (2020)

In addition to cognitive and technical capabilities, social and emotional skills are gaining prominence.  The
report The Future of Skills Employment in 2030 emphasizes that emotional intelligence, empathy, interpersonal
communication, and collaboration will become critical components of employability and adaptability in the future
workforce.  Similarly, the Organisation for Economic Co-operation and Development (OECD), in its 2018 report The
Future of Education and Skills 2030, introduces the concept of the “Learning Compass 2030,” which prioritizes the
development of transformative competencies such as the ability to create new value, manage tensions and dilemmas,
and assume responsibility for personal and collective well-being.

Despite growing awareness of these evolving skill demands, significant challenges persist within current 
educational systems. Care et al. (2019) highlight a persistent gap between the skills students acquire in formal education 
and those required in the contemporary labor market.  This disconnect is further emphasized by findings from the
McKinsey Global Institute (2018), which estimates that approximately 375 million workers—about 14% of the global
workforce—may need to transition to new occupational roles or acquire new skill sets by 2030 as a result of automation 
and technological change.

These developments underscore the urgency for educational reform that enhances future- ready skills,
promotes lifelong learning, and aligns curricula with the evolving demands of the digital economy.

Learning Models and Educational Innovation
The development of future-ready skills necessitates a departure from traditional, teacher-centered pedagogies

toward more innovative and flexible learning models. Educational innovations, particularly those supported by artificial
intelligence ( AI) , offer transformative potential in creating personalized, data- driven, and learner- centered
environments. One such innovation is adaptive learning, which represents a paradigm shift in instructional design and 
delivery.

Adaptive Learning
Adaptive learning refers to the use of technology and data analytics to customize educational content and 

learning pathways according to the unique needs, abilities, and preferences of individual learners. AI technologies play
a central role in adaptive learning by collecting and analyzing data on learners’ performance, engagement patterns, and
content mastery, thereby enabling real-time adjustments to instruction (Tan et al., 2021).

Pugliese ( 2016)  found that adaptive learning systems significantly enhance academic performance by
delivering content that is appropriately challenging and aligned with the learner’s interests and skill level.  These 
systems provide immediate feedback and dynamically adjust the difficulty and sequence of learning materials to
optimize individual learning trajectories.  Prominent examples of adaptive learning platforms include ALEKS
(Assessment and Learning in Knowledge Spaces), widely used for mathematics and science education, and DreamBox
Learning, which supports personalized mathematics instruction at the elementary level.

These AI- enhanced models demonstrate how educational technologies can support more equitable and 
effective learning by responding to learner diversity and enhancing greater autonomy, motivation, and engagement in 
the learning process.
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(NLP) to interpret and respond to learner inputs in real 
time, the application of reinforcement learning to refine 
pedagogical strategies based on learner interactions, and 
the development of emotion recognition systems aimed 
at identifying and responding to students’ affective states. 
These advancements reflect a growing emphasis on 
making AI not only functionally effective but also  
empathetic and context-aware in supporting human 
learning.

Future Skills in a Digital Context
The rapid transformation of the global labor 

market, driven by digitalization and technological  
advancement, has significantly altered the nature of work 
and the competencies required for success. The World 
Economic Forum’s Future of Jobs Report 2020  
anticipates that by 2025, the most in-demand skills will 
include analytical thinking and innovation, active  
learning, complex problem-solving, critical thinking, and 
creativity (World Economic Forum, 2020). These  
competencies are foundational for navigating  
increasingly dynamic and automated work environments.

Education and Skills 2030, introduces the concept of  
the “Learning Compass 2030,” which prioritizes the 
development of transformative competencies such as  
the ability to create new value, manage tensions and 
dilemmas, and assume responsibility for personal and 
collective well-being.

Despite growing awareness of these evolving skill 
demands, significant challenges persist within current 
educational systems. Care et al. (2019) highlight a  
persistent gap between the skills students acquire in 
formal education and those required in the contemporary 
labor market. This disconnect is further emphasized by 
findings from the McKinsey Global Institute (2018), 
which estimates that approximately 375 million  
workers—about 14% of the global workforce—may need 
to transition to new occupational roles or acquire  
new skill sets by 2030 as a result of automation and 
technological change.

These developments underscore the urgency for 
educational reform that enhances future-ready skills, 
promotes lifelong learning, and aligns curricula with the 
evolving demands of the digital economy.

Learning Models and Educational Innovation
The development of future-ready skills necessitates 

a departure from traditional, teacher-centered pedagogies 
toward more innovative and flexible learning models. 
Educational innovations, particularly those supported by 
artificial intelligence (AI), offer transformative potential 
in creating personalized, data-driven, and learner- 
centered environments. One such innovation is  
adaptive learning, which represents a paradigm shift in 
instructional design and delivery.

Adaptive Learning
Adaptive learning refers to the use of technology 

and data analytics to customize educational content  
and learning pathways according to the unique needs, 
abilities, and preferences of individual learners. AI  
technologies play a central role in adaptive learning by 
collecting and analyzing data on learners’ performance, 
engagement patterns, and content mastery, thereby  
enabling real-time adjustments to instruction (Tan et al., 
2021).

Pugliese (2016) found that adaptive learning 
systems significantly enhance academic performance by 
delivering content that is appropriately challenging and 
aligned with the learner’s interests and skill level. These 
systems provide immediate feedback and dynamically 
adjust the difficulty and sequence of learning materials 
to optimize individual learning trajectories. Prominent 

Fig. 1 Future Skills in a Digital Context
Source: World Economic Forum (2020)

In addition to cognitive and technical capabilities, 
social and emotional skills are gaining prominence. The 
report The Future of Skills Employment in 2030  
emphasizes that emotional intelligence, empathy,  
interpersonal communication, and collaboration will 
become critical components of employability and  
adaptability in the future workforce. Similarly, the  
Organisation for Economic Co-operation and  
Development (OECD), in its 2018 report The Future of 
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examples of adaptive learning platforms include ALEKS 
(Assessment and Learning in Knowledge Spaces),  
widely used for mathematics and science education,  
and DreamBox Learning, which supports personalized 
mathematics instruction at the elementary level.

These AI-enhanced models demonstrate how 
educational technologies can support more equitable and 
effective learning by responding to learner diversity  
and enhancing greater autonomy, motivation, and  
engagement in the learning process.

Personalized Learning
Personalized learning is an instructional approach 

that aims to tailor educational experiences to align  
with individual learners’ interests, needs, and abilities. 
Rooted in constructivist learning theory, this model 
emphasizes active, learner-centered engagement, where 
knowledge is constructed through experience, reflection, 
and contextualized practice.

Advancements in artificial intelligence (AI) have 
enabled personalized learning to move beyond traditional 
differentiation, allowing for real-time adaptation of 
content, pace, and pedagogical strategies. Lee et al. 
(2018) reported that AI-enhanced personalized learning 
significantly improves student academic achievement 
and learner satisfaction by offering timely feedback, 
targeted support, and meaningful engagement with  
content.

Platforms such as Century Tech exemplify the 
application of AI in personalized education. Utilizing a 
proprietary Cognitive Engine, Century Tech continuously 
analyzes learner behavior, performance data, and  
engagement patterns to recommend appropriate learning 
materials and activities. This dynamic adjustment process 
ensures that instruction is responsive to each learner’s 
evolving needs, thereby promoting deeper understanding 
and sustained motivation.

The integration of AI in personalized learning 
environments not only enhances educational outcomes 
but also supports more inclusive and equitable learning 
experiences by addressing individual differences at scale.

Experiential Learning and Active Learning
Experiential learning and active learning represent 

pedagogical approaches that prioritize learners’ direct 
engagement in meaningful tasks, emphasizing practical 
application, experimentation, and real-world problem- 
solving. These models align with constructivist  
principles, wherein knowledge is constructed through 
lived experiences and active participation rather than 
passive reception.

Artificial Intelligence (AI) technologies have 
significantly expanded the potential of experiential and 
active learning by enabling the development of immersive 
and interactive learning environments. For example, AI 
can be used to design Virtual Learning Environments 
(VLEs) and simulations that replicate complex scenarios, 
allowing learners to practice skills and make decisions 
in a risk-free yet realistic context.

Liu et al. (2017) demonstrated that AI-enhanced 
simulations can effectively enhance the development  
of high-order cognitive skills, such as complex  
problem-solving and critical thinking. Virtual reality 
platforms such as Google Expeditions provide learners 
with opportunities to explore geographically or  
physically inaccessible environments, enriching their 
understanding through virtual field experiences.  
Similarly, tools like PhET Interactive Simulations 
support experiential science learning by allowing students 
to manipulate variables and observe phenomena in safe, 
dynamic digital spaces.

Furthermore, research by Admiraal et al. (2019) 
highlighted the role of AI in adaptive educational game 
design. These games utilize AI algorithms to dynamically 
adjust challenge levels based on individual learners’ 
performance, thereby maintaining optimal engagement 
and cognitive stimulation. The study found that AI-driven 
game-based learning environments significantly enhance 
student motivation, engagement, and the development 
of decision-making and problem-solving competencies.

By integrating AI into experiential and active 
learning contexts, educators can create more personalized, 
engaging, and effective learning experiences that prepare 
learners with the competencies required in a rapidly 
evolving digital world.

Application of Artificial Intelligence in  
Learning Development

One of the most prominent applications of  
artificial intelligence (AI) in education is the development 
of Intelligent Tutoring Systems (ITS). These systems 
are designed to deliver personalized instruction and 
feedback to learners without direct human intervention, 
leveraging AI technologies to adapt content and  
instructional strategies based on individual learners’ 
needs (VanLehn, 2011). An ITS typically comprises  
four core components the domain knowledge model 
(representing the subject matter), the student model 
(tracking learners’ knowledge and progress), the  
pedagogical model (determining instructional strategies), 
and the user interface (facilitating human-computer  
interaction).
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Numerous ITS implementations across disciplines 
have demonstrated positive impacts on learning  
outcomes. Table 1 presents a comparative overview of 
several widely recognized intelligent learning systems, 
the AI technologies they employ, their respective fields 
of application, and their effects on learning outcomes.

as potential failure or dropout, and provide tailored in-
terventions to mitigate these risks, thereby enhancing 
student retention and success.

Despite the significant potential of AI-powered 
learning analytics, there are several ethical challenges 
that must be addressed. Slade & Prinsloo (2013) highlight 

Table 1 Comparative Analysis of Intelligent Learning Systems and Their Impact on Learning

System Name	 AI Technology Used	 Field of Study	 Impact on Learning	 Effect Size	 Source

Carnegie Learning’s 
Cognitive Tutor

SHERLOCK

AutoTutor

ALEKS

Watson Tutor

Mathematics

Aircraft 
Maintenance

Physics, Computer 
Science

Mathematics, 
Science

Various 
Disciplines

Pane et al. (2014)

Lesgold et al. (1992)

Nye et al. (2014)

Craig et al. (2013)

Ventura et al. (2018)

0.20

0.84

0.75

0.35

0.65

Improved academic 
achievement

Skill level equivalent to 
four years of experience

Increased conceptual 
understanding

Enhanced academic 
performance

Strengthened critical 
thinking skills

Model Tracing, Bayesian Knowledge 
Tracing

Rule-based Expert System

Natural Language Processing, 
Dialogue-based Tutoring

Knowledge Space Theory, Adaptive 
Assessment

Natural Language Processing, Machine 
Learning

Pane et al. (2014) investigated the effectiveness 
of the Cognitive Tutor and found that students who used 
the system achieved mathematics scores approximately 
0.2 standard deviations higher than their peers in  
traditional classrooms—equivalent to gaining an  
additional eight weeks of learning per academic year.

Another noteworthy example is SHERLOCK, 
an ITS developed to train aircraft maintenance  
technicians (Lesgold et al., 1992). The system provides 
interactive, scenario-based training that simulates  
complex problem-solving tasks. Evaluation results  
revealed that learners who engaged with SHERLOCK 
for just 20 hours attained problem-solving proficiency 
equivalent to technicians with four years of field  
experience (Lajoie & Lesgold, in press).

Despite the promising potential of intelligent 
learning systems, limitations remain. According to du 
Boulay (2016), ITS tend to be most effective in 
well-structured domains such as mathematics and science 
but face challenges when applied to ill-structured  
domains like literature or philosophy. Roll & Wylie  
(2016) further emphasize the necessity of interdisciplinary 
collaboration in the design of effective ITS, involving 
experts from computer science, educational psychology, 
and domain-specific fields to ensure pedagogical  
relevance and technological robustness.

AI-Powered Learning Analytics
Learning analytics refers to the systematic  

collection, measurement, and analysis of data regarding 
learners and their learning contexts, aimed at enhancing 
both the learning process and the environment in which 
it takes place (Siemens & Long, 2011). The integration 
of artificial intelligence (AI) into learning analytics has 
significantly augmented its ability to handle and interpret 
large, complex datasets, providing deeper insights into 
learner behavior and academic performance.

Chatti et al. (2014) proposed a conceptual  
framework for learning analytics, which encompasses 
four key dimensions data, stakeholders, objectives, and 
methods. In this framework, AI plays a critical role 
within the “methods” dimension, which includes  
techniques such as data mining, machine learning, and 
social network analysis. These AI-driven methods allow 
for the processing of vast amounts of data with greater 
precision and speed, offering more accurate insights into 
learner needs and behaviors.

A notable example of AI-enhanced learning  
analytics is Course Signals, developed by Purdue  
University. This system utilizes machine learning  
algorithms to analyze student engagement, interaction 
with the learning management system, time spent on 
assignments, and previous academic performance. By 
doing so, it is able to predict students’ learning risks, such 
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concerns regarding privacy, confidentiality, and consent 
in the use of learner data. The collection and analysis of 
such data must be carefully managed to ensure that  
students’ personal and academic information is protected, 
and that their consent is obtained before their data is used 
for analytics purposes. These ethical considerations  
are critical for maintaining trust and transparency in 
AI-powered educational systems.

AI-Driven Virtual Learning Environments and 
Simulations

AI-powered virtual learning environments and 
simulations represent significant innovations in  
educational technology, offering immersive and  
interactive learning experiences that enhance engagement 
and effectiveness (Mikropoulos & Natsis, 2011). These 
technologies enable learners to participate in activities 
that would be difficult or impossible to execute in  
real-world settings, providing opportunities for hands-on 
learning in controlled, virtual environments.

Virtual reality (VR) and augmented reality (AR), 
both enhanced by AI, are revolutionizing learning across 
a variety of disciplines. Jensen & Konradsen (2018) 
conducted a comprehensive review of VR’s educational 
applications and concluded that VR is particularly  
effective in developing visual perception, psychomotor 
skills, and affective skills, with notable success in fields 
such as medicine and healthcare. VR-based systems, such 
as VR-ENGAGE, combine AI and VR to offer dynamic 
learning experiences in subjects like history and  
geography (Virvou et al., 2002). This system adapts to 
the learner’s proficiency level, adjusting the difficulty 
and providing real-time feedback. Evaluations  
of VR-ENGAGE have demonstrated that it can  
significantly boost both student motivation and  
academic achievement (Virvou & Katsionis, 2008).

Despite their promising potential, the integration 
of virtual learning environments and simulations in  
education raises several challenges. Makransky &  
Petersen (2021) identified concerns such as the  
possibility of excessive cognitive load induced by VR, 
which may hinder learning outcomes. Additionally, the 
widespread adoption of VR in education is constrained 
by factors such as high costs, limited access to advanced 
technology, and the need for specialized teacher training 
to effectively implement these tools in the classroom.

Developing Future Skills through AI
The development of higher-order thinking and 

problem-solving skills is increasingly recognized as a 
critical component of education in the 21st century, 

particularly as automation continues to replace many 
low-skilled occupations. Higher-order thinking  
skills encompass critical thinking, systems thinking, 
computational thinking, and creativity, while problem- 
solving skills involve the ability to identify issues,  
analyze them, and develop and evaluate alternative 
solutions. The integration of AI technologies in education 
offers significant potential for enhancing these skills by 
creating complex and challenging learning environments 
that simulate real-world problems.

Chen & Yang (2019) explored the use of AI to 
design authentic problems that require higher-order 
thinking and integrated problem-solving. Their study 
demonstrated that students engaging in AI-driven  
problem-solving activities experienced significant  
improvements in their critical thinking and problem- 
solving capabilities. An illustrative case of AI supporting 
the development of higher-order thinking skills is IBM’s 
Watson Tutor, an intelligent learning system that  
utilizes Natural Language Processing (NLP) and Machine 
Learning (ML) to engage students in meaningful  
conversations. Ventura et al. (2018) found that students 
using Watson Tutor exhibited enhanced critical thinking 
and complex problem-solving abilities compared to those 
taught through traditional methods.

In addition to supporting critical and creative 
thinking, AI also contributes to the development of 
computational thinking skills—systematic approaches 
to problem-solving through step-by-step processes. 
Touretzky et al. (2019) investigated the use of AI-driven 
robots and automation systems to teach programming 
and computational thinking. Their research indicated  
that AI interaction significantly improves students’  
computational thinking skills, problem-solving abilities, 
and creativity.

However, the development of higher-order  
thinking and problem-solving skills through AI is not 
without challenges. Scherer & Siddiq (2019) caution that 
excessive reliance on technology may limit opportunities 
for developing social and emotional skills essential  
for collaborative thinking and teamwork. Moreover, 
Touretzky et al. (2019) highlight the importance of  
designing AI technologies that promote higher-order 
thinking and creativity, rather than simply serving as 
tools for basic skill acquisition.

Collaboration and Communication Skills in 
the Digital Age

Collaboration and communication are essential 
competencies for the workforce of the future, particularly 
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in an era characterized by complex challenges that require 
the collective expertise of individuals from diverse fields 
(World Economic Forum, 2020). Collaboration skills 
involve the ability to work effectively with others,  
share knowledge and resources, and resolve conflicts 
constructively, while communication skills encompass 
the capacity to express ideas clearly, listen attentively, 
and adapt communication styles to different audiences. 
As the demand for these skills grows, AI technologies 
offer promising avenues for enhancing the development 
of collaboration and communication abilities through 
innovative learning environments and simulations.

One notable example of an AI-driven approach 
to enhancing collaboration and communication skills is 
the Collaborative Learning and Teaching System 
(COLTS), an AI-based platform designed to facilitate 
collaborative learning in science education (Olsen et al., 
2020). COLTS employs machine learning techniques  
to analyze student interactions, offering real-time  
recommendations for improving teamwork and  
communication. Research has shown that students using 
COLTS exhibit significant improvements in both their 
collaboration and communication skills, highlighting the 
system’s effectiveness in promoting interactive and  
dynamic learning experiences.

Furthermore, AI technologies are increasingly 
being utilized to create virtual agents for training  
communication and negotiation skills. Johnson & Lester 
(2016) developed Virtual Pedagogical Agents, which 
simulate realistic interactions and engage learners in 
communication practice. Their study found that interacting 
with virtual agents can effectively enhance learners’ 
confidence and communication abilities, providing a safe 
and scalable environment for skill development.

Despite these advances, there are important  
considerations when integrating AI into the development 
of collaborative and communication skills. Rummel 
(2018) cautions that overreliance on technology may 
limit opportunities for the development of face-to-face 
social skills essential for authentic collaboration.  
Additionally, Olsen et al. (2020) underscore the need for 
AI systems that ensure equitable participation and  
amplify diverse voices in collaborative settings, preventing 
the marginalization of less dominant perspectives.

Emotional Intelligence and Social Skills  
Development through AI Technologies

In the contemporary workforce, emotional  
intelligence and social skills are increasingly recognized 
as essential competencies, particularly in environments 

that demand frequent collaboration and interpersonal 
interaction (World Economic Forum, 2020). Emotional 
intelligence refers to the ability to recognize, understand, 
and regulate one’s own emotions, as well as to perceive 
and influence the emotions of others. Social skills,  
on the other hand, encompass the ability to form  
relationships, manage diversity, and demonstrate  
empathy. As these skills become more critical in the 
workplace, AI technologies present valuable opportunities 
for enhancing their development through innovative 
learning environments.

One promising application of AI in emotional 
intelligence development is Affective Computing, a 
technology that enables systems to detect, interpret, and 
respond to users’ emotional states. D’Mello et al. (2018) 
explored the use of affective computing in educational 
settings and found that emotion-aware learning  
systems can significantly enhance learners’ emotional 
self-awareness and regulation. These systems allow 
learners to engage in reflective practices that facilitate 
greater emotional understanding, contributing to the 
development of emotional intelligence.

Additionally, AI has been leveraged to create 
realistic Social Simulation Games designed to cultivate 
social skills such as conflict resolution, negotiation, and 
empathy. Cukurova et al. (2020) developed AI-powered 
social simulation games that simulate complex social 
scenarios, providing learners with opportunities to  
practice and refine their social problem-solving abilities. 
Their study demonstrated that these AI-driven  
simulations significantly improve learners’ social skills, 
offering an effective means for developing interpersonal 
competencies in a controlled, risk-free environment.

In conclusion, AI technologies offer promising 
avenues for enhancing emotional intelligence and  
social skills by creating dynamic, responsive learning 
environments. However, it is essential to ensure that these 
technologies are integrated thoughtfully to support the 
development of well-rounded emotional and social  
competencies.

Ethical Challenges and Considerations in the 
Integration of AI in Education

The integration of artificial intelligence (AI) 
technologies in education holds significant promise for 
transforming learning and enhancing the development 
of future skills. However, the implementation of these 
technologies presents a range of critical ethical challenges 
that must be carefully considered to ensure that their 
potential benefits are realized without compromising 
fundamental ethical standards.
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Privacy and Data Protection
One of the most pressing concerns with the use 

of AI in education is the collection, storage, and analysis 
of large volumes of sensitive learner data. This data may 
include not only academic performance and learning 
behaviors but also more intimate details, such as  
biometric data, facial expressions, and tone of voice. 
These data-driven AI systems have the potential to offer 
personalized learning experiences, yet they also present 
significant risks to learner privacy. As AI systems collect 
and process personal information, a critical challenge 
emerges in balancing the need to improve educational 
outcomes with safeguarding students’ privacy rights and 
ensuring compliance with data protection regulations.

Digital Inequality and Access to Technology
Another significant ethical challenge is the  

potential for AI technologies to exacerbate digital  
inequalities. Access to AI-driven educational tools may 
vary significantly across different geographic regions, 
socioeconomic groups, and educational settings.  
Disparities in access to technology between developed 
and developing countries, urban and rural areas, and 
families with varying economic backgrounds can  
contribute to a widening digital divide. Nye (2015)  
emphasizes that the implementation of AI technologies 
in education without addressing these disparities may 
deepen the gap between privileged and disadvantaged 
learners, potentially resulting in educational exclusion 
for those who lack access to the necessary resources. 
Addressing these challenges requires targeted policies, 
funding, and investments aimed at reducing technological 
inequalities and ensuring equitable access to AI-based 
educational tools for all learners.

Bias and Fairness in Educational AI Systems
AI systems, including those used in educational 

settings, are often trained on historical data that may 
carry inherent biases. These biases can reflect existing 
social inequities, such as racial, gender, or socioeconomic 
disparities (Baker & Hawn, 2021). When AI systems are 
trained on biased data, there is a significant risk that they 
may perpetuate or even amplify these inequities. For 
example, predictive models used to assess student  
performance may disadvantage learners from historically 
marginalized groups, leading to unfair educational  
outcomes. Ensuring fairness in AI systems requires 
careful scrutiny of training data, algorithmic transparency, 
and the development of methods that mitigate bias, to 
prevent discriminatory decision-making in educational 
contexts.

In conclusion, while AI has the potential to  
revolutionize education, its integration must be  
approached with caution and a commitment to addressing 
the ethical challenges that arise. Privacy concerns,  
digital inequality, and bias in AI systems are critical issues 
that must be addressed through responsible policies, 
inclusive practices, and continuous research into the 
ethical implications of AI in education.

The Role of Teachers in the AI Era and  
Professional Development

The integration of artificial intelligence (AI) into 
education presents both opportunities and challenges 
regarding the role and status of teachers. One of the 
central issues is defining the evolving function of  
teachers in an era where AI has the potential to assume 
some traditional teacher functions, such as providing 
instructional content and assessing students’ understanding.

Holmes et al. (2019) suggest that rather than 
viewing AI as a replacement for teachers, it should be 
regarded as a tool that enhances teachers’ capabilities. 
By automating certain tasks, AI enables educators to 
focus on higher-value activities, including enhancing 
relationships with students, imparting social and  
emotional learning, and offering personalized, in-depth 
instruction. Evidence from case studies in countries such 
as South Korea and Singapore shows that AI-assisted 
feedback systems reduced teacher grading time by 30–
40%, allowing teachers to increase student mentoring 
hours (MOE Singapore, 2022). This shift necessitates 
significant professional development for teachers to equip 
them with the skills needed to effectively utilize AI 
technologies and adapt to their evolving pedagogical 
roles. For example, Japan’s national AI teacher training 
program reported that teachers with over 20 hours of AI 
upskilling demonstrated higher confidence and better 
classroom integration outcomes.

Educational Policies to Support Technological 
Change

The rapid advancement of AI and other technologies 
calls for forward-thinking and adaptive educational 
policies. The Organisation for Economic Co-operation 
and Development (OECD, 2021) has proposed a policy 
framework that emphasizes the development of digital 
skills, the promotion of innovation in teaching and  
learning, and the creation of resilient education systems 
that can adapt to technological disruptions.

To facilitate the integration of AI in education, 
Luckin et al. (2016) outline several key recommendations 
for policymakers:
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1.	Investment in Digital Infrastructure
	 Governments should prioritize investment in 

high-speed internet, digital devices, and modern learning 
platforms, particularly in underserved areas.

2.	Curriculum Reform to Focus on Future Skills
	 The curriculum should be restructured to  

emphasize the development of 21st-century skills, such 
as critical thinking, creativity, collaboration, and  
problem-solving.

3.	Support for Research and Development
	 Policymakers should invest in research  

exploring the applications of AI in education and support 
the development of educational technologies tailored to 
local contexts.

4.	Establishing Standards and Best Practices
	 Clear standards and guidelines for the  

responsible, transparent, and ethical use of AI in  
education should be developed to ensure fairness and 
equity.

5.	Promoting Inter-Sectoral Cooperation
	 Collaboration among the government, private 

sector, educational institutions, and non-profit  
organizations is essential for the development and  
application of AI technologies in education.

In the context of Thailand, additional actionable 
steps include: establishing a national AI-in-education 
framework led by the Ministry of Education; implementing 
a mandatory AI literacy module for preservice teachers; 
creating provincial AI learning hubs to reduce regional 
inequities; and partnering with Thai EdTech companies 
to develop culturally relevant AI tools. Thailand could 
also pilot AI-supported classrooms in rural areas, similar 
to China’s Smart Education Initiative, which reported  
a 15% improvement in learning outcomes in under- 
resourced schools.

Guidelines for Integrating AI into Curriculum 
and Teaching

The successful integration of AI into teaching and 
learning requires careful planning and consideration. 
Holmes et al. (2019) offer the following strategies for 
educational institutions aiming to incorporate AI:

1.	Setting Clear Objectives
	 Institutions should define the specific purposes 

for using AI in the classroom, whether it is to personalize 
learning, enhance student engagement, or support the 
development of particular skills.

2.	Selecting Appropriate Technology
	 The selection of AI tools should be based on 

the specific educational goals, context, and available 

resources. Factors such as usability, cost-effectiveness, 
and long-term sustainability should guide the decision- 
making process.

3.	Designing Integrated Learning Experiences
	 AI-driven learning experiences should be  

integrated with traditional teaching methods, combining 
the strengths of both approaches to create a more  
comprehensive educational experience.

4.	Continuous Evaluation and Improvement
	 Institutions should regularly assess the  

effectiveness of AI integration in teaching and refine its 
application based on feedback and evaluation outcomes.

	 Case studies from Finland show that iterative 
evaluation cycles help teachers refine AI-based  
personalized learning tools, leading to a 12% increase in 
student engagement metrics.

Loeckx (2016) further suggests that the integration 
of AI in the curriculum should focus on three core areas:

1.	Knowledge About AI
	 Educators should cultivate a foundational  

understanding of AI, including its principles, capabilities, 
and limitations.

2.	Knowledge Through AI
AI should be leveraged as a tool for learning and 

problem-solving across various disciplines, enabling 
students to apply AI in real-world contexts.

3.	Skills for Working with AI
Students must be equipped with the skills to work 

effectively with AI technologies, including the ability  
to assess AI-generated outcomes and make informed 
judgments regarding their use.

Cooperation Between Public, Private, and 
Educational Institutions

The development and implementation of artificial 
intelligence (AI) in education necessitate collaboration 
among multiple stakeholders. Such collaboration enhances 
the exchange of knowledge, resources, and best practices, 
thereby ensuring effective and equitable AI integration.

The Organisation for Economic Co-operation and 
Development (OECD, 2021) identifies several effective 
models of collaboration:

1.	Public-Private Partnerships (PPP)
	 This model involves collaboration between  

government entities and technology companies to  
develop and implement AI technologies in education.

2.	Innovation Networks
	 Establishing networks between research  

institutes, universities, and technology organizations 
promotes research and development.

 Creating AI for Future Education and Skills DevelopmentThitipechakul & Khaengkhan

Journal of Multidisciplinary in Social Sciences (September-December 2025), 21(3): 469-481



478

3.	Communities of Practice
	 Creating a community for teachers, educators, 

and technology experts facilitates the exchange of  
experiences and best practices.

	 Thailand could expand this model by forming 
national AI teacher communities and leveraging the 
experience of high-performing ASEAN countries like 
Singapore.

3.	Support for Future Skills Development AI 
technologies can facilitate the development of essential 
future skills, such as higher-order thinking, problem- 
solving, collaboration, communication, emotional  
intelligence, and social skills.

4.	Ethical Considerations and Challenges The use 
of AI in education presents critical ethical challenges, 
including concerns related to privacy and data protection, 
the digital divide and access to technology, bias and 
fairness in AI systems, and the evolving role of teachers.

5.	Effective Integration of AI in Education For 
AI to be effectively integrated into educational settings, 
careful planning and execution are required. This includes 
the formulation of appropriate policies, the integration of 
AI into curricula and teaching strategies, multi-stakeholder 
collaboration, and the development of robust digital  
infrastructure.

It is recommended that policymakers prioritize 
the development of equitable access to AI technologies, 
promote interdisciplinary research, invest in teacher 
training programs, and establish ethical guidelines to 
ensure the responsible use of AI in education. Additionally, 
educational institutions should focus on creating blended 
learning environments that leverage both AI technologies 
and traditional pedagogical methods to provide holistic 
learning experiences. Furthermore, effective AI integration 
requires strong collaboration among government bodies, 
the private sector, and educational institutions, as such 
multisector partnerships enable the sharing of resources, 
expertise, and innovation capacity. Government agencies 
can create supportive regulatory frameworks, private 
companies can contribute technological development 
and infrastructure, and educational institutions can ensure 
that AI tools align with pedagogical needs and local 
learning contexts.

For Policymakers
1.	Development of a Comprehensive Policy 

Framework
	 Policymakers should establish a robust,  

forward-thinking policy framework for the integration 
of AI in education. This framework should encompass 
key aspects such as the development of future skills, 
ensuring equity and access to AI technologies, and  
addressing data protection and privacy concerns. For 
example, the Ministry of Education could introduce 
national AI-literacy standards similar to Singapore’s  
“AI for Life” curriculum to ensure consistent learning 
outcomes across schools.

Source:	OECD (2021). OECD Digital Education Outlook 2021 and country  
	 policy documents.

Table 2 Comparison of AI Education Policies in Leading Countries

Country Policy/Strategy Name Year of 
Commencement Main Focus

United States 
of America

China

European 
Union

Singapore

Finland

National AI Initiative Act

Next Generation AI 
Development Plan

Digital Education Action 
Plan

National AI Strategy 
(Education)

AI Education Program

2020

2017

2021

2019

2018

-	 AI workforce 
development

-	 Research and 
development

-	 Ethical standards
-	 Integration of AI 
	 in the curriculum
-	 Intelligent 
	 learning platform
-	 Reducing 
	 inequality

-	 In- Digital skills 
and AI

-	 AI literacy
-	 AI ethics
-	 Personalized 

learning
- Intelligent 
	 assessment
- Teacher 
	 development

-	 AI literacy for all 
citizens

-	 Computational  
	 thinking
-	 Technology  
	 literacy

Conclusion and Recommendations
This study explored and analyzed the role of  

artificial intelligence (AI) in educational reform and its 
potential to enhance future skills development. The key 
findings are summarized as follows:

1.	 Transformative Potential of AI AI can significantly 
transform education in three primary areas personalizing 
learning experiences, enhancing assessment and feedback 
systems, and supporting advanced skills development 
through complex learning environments.

2.	Diverse Forms of AI Technologies in Education 
AI technologies in education are implemented in various 
forms, including Intelligent Tutoring Systems (ITS), 
AI-powered Learning Analytics, and Virtual Learning 
Environments and Simulations.
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2.	Investment in Digital Infrastructure
	 A significant investment is needed in digital 

infrastructure to enable the effective use of AI in education. 
This includes the expansion of high-speed internet access, 
provision of digital devices, and development of modern 
learning platforms for all institutions, particularly  
underserved regions. For instance, Thailand could  
model its rural connectivity expansion after South  
Korea’s “Smart Education” initiative, which equipped 
remote schools with nationwide broadband coverage.

3.	Promoting Inter-Sectoral Cooperation
	 Governments should enhance collaboration 

among public, private, academic, and non-profit sectors 
to drive AI development and implementation. This  
cooperation ensures more cohesive and scalable AI  
integration. For example, a national partnership between 
the Ministry of Education, EdTech companies, and 
universities could jointly develop AI tutoring systems 
tailored to Thailand’s curriculum.

4.	Development of Standards and Practices
	 Clear standards must be established for ethical 

and equitable AI use. These should guide transparency, 
accountability, and fairness in AI applications. For  
example, developing an “AI Ethics in Schools”  
guideline—similar to the EU’s ethical AI framework—
could help schools evaluate algorithms for bias or misuse.

For Educational Institutions
1.	Integrating AI into the Curriculum
	 Educational institutions should strategically 

embed AI into curriculum and teaching practices to 
strengthen future skills. This should include personalized 
learning pathways. For example, schools may adopt 
adaptive learning platforms like Knewton or Century 
Tech to tailor reading or math lessons according to each 
student’s progress.

2.	Human Resource Development
	 Institutions must invest in teacher training to 

enhance their competencies in AI applications. Training 
should cover both technological and pedagogical aspects. 
For instance, universities could offer micro-credential 
courses on AI-supported assessment or AI-assisted lesson 
planning tools.

3.	Creating a Supportive Learning Environment
	 Schools and universities should develop  

supportive environments such as smart classrooms and 
blended learning ecosystems. For example, installing 
AI-powered attendance systems, learning analytics 
dashboards, and automated feedback tools can help 
teachers monitor student engagement more effectively.

4.	Evaluation and Continuous Improvement
	 Institutions should regularly evaluate the  

effectiveness of AI use to ensure continuous improvements. 
For example, schools could conduct semester-based 
reviews on AI-supported learning outcomes and use data 
to refine tool selection or instructional design.

For Teachers and Educators
1.	Development of Digital Skills
	 Teachers must enhance their digital competencies, 

especially in AI-related areas. For example, teachers can 
practice using AI tools like ChatGPT for lesson planning, 
or tools like Grammarly and Read&Write to support 
students’ writing skills.

2.	Integrated Instructional Design
	 Educators should design blended teaching 

strategies integrating AI and traditional pedagogy. For 
instance, AI-based quizzes can provide instant feedback 
while in-class discussions build critical thinking and 
creativity.

3.	Promoting Critical Thinking about AI
	 Educators must help students think critically 

about AI’s capabilities, limitations, and ethical implications. 
For example, teachers could conduct classroom debates 
on topics such as AI surveillance or algorithmic bias.

4.	Building a Learning Network
	 Teachers should participate in professional 

networks to exchange AI-related practices. For instance, 
joining online communities such as Microsoft Educator 
Community or Thailand’s KruAI network can help  
educators share insights and resources.

Artificial intelligence is reshaping the educational 
landscape, playing a crucial role in the development of 
future skills. To fully leverage AI’s potential, it is essential 
to establish a future learning ecosystem that is inclusive, 
resilient, and sustainable (OECD, 2021). Such an  
ecosystem must embody the following principles:  
(1) a learner-centered approach, prioritizing the needs 
and aspirations of learners, (2) a balanced integration of 
AI technology with human interaction, recognizing  
the complementary strengths of both elements, (3) the 
promotion of lifelong learning, offering continuous  
opportunities for individuals to adapt and acquire  
new skills in an ever-evolving world, (4) enhancing 
collaboration and knowledge sharing among all  
educational stakeholders, and (5) ensuring equity and 
access so that quality education and skill development 
opportunities are available to all, regardless of  
socioeconomic background. However, despite these 
promising directions, the current body of research on AI 
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adoption in Thailand remains limited, particularly in 
terms of empirical evidence such as national surveys, 
comparative datasets, and cross-country benchmarking 
studies. This gap makes it difficult to evaluate how 
Thailand’s progress aligns with regional and global 
trends. Future research should therefore prioritize  
the collection of large-scale quantitative data and  
comparative analyses to better understand Thailand’s 
position in the global AI-in-education landscape and  
to inform more evidence-based policy decisions. By 
creating an ecosystem that responsibly integrates AI, we 
can equip learners with the skills necessary to thrive in 
a dynamic global environment, ultimately contributing 
to sustainable economic and social progress.
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