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Abstract: This study explores how artificial intelligence (AI) will evolve and impact interac-
tive learning models in the next two decades. Using a PRISMA-based Systematic Literature
Review (SLR) approach, the study analyzes articles published in the last five years to
identify trends, challenges, and opportunities for AI applications in education. The results
show that AI has the potential to create adaptive, personalized, and immersive learning
systems, while supporting the development of a more inclusive and multidisciplinary
education ecosystem. The findings also show how AI can synergize with technologies
such as virtual reality (VR) and augmented reality (AR), and contribute to sustainability,
decision-making, and professional education. In addition, the study identifies the social,
economic, and cultural impacts of AI adoption, and provides recommendations to mitigate
challenges, such as data privacy and technology access. By providing new insights into
future trends in AI in education, this study offers a basis for developing innovative and
sustainable education policies and practices to meet global needs.

Keywords: artificial intelligence; interactive learning; future trends; systematic
literature review

1. Introduction
In the past two decades, artificial intelligence (AI) technology has brought significant

changes to various aspects of life, including the field of education [1,2]. The integration
of AI in education has created new opportunities to improve interactive learning models,
allowing for personalized education, increased student engagement, and the development
of critical thinking skills [3,4]. With rapid advances in machine learning algorithms, nat-
ural language processing, and adaptive technologies, the potential of AI to revolutionize
education is becoming more and more apparent [5]. Given the importance of education as
the foundation of social and economic development, understanding how AI will continue
to evolve and influence interactive learning models in the next 20 years is crucial. This
research aims to explore the future trends of AI technology in education, as well as its
broader impacts on society.

Previous research has shown that AI can significantly improve learning effectiveness
through content adaptation and personalized instant feedback. For example, a study
by [6,7] found that AI-based adaptive learning platforms can improve student performance
by providing learning experiences tailored to individual needs. In addition, research
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by [8,9] shows that the integration of AI and machine learning in education has great
potential to personalize and improve the learning experience of students. On the other hand,
research by [10–12] shows that AI-based education chatbots can provide effective real-time
learning support, improve student engagement, and facilitate prompt and precise feedback.
However, there are still significant challenges, such as data privacy and unequal access to
technology, that need to be addressed in order to optimize the use of AI in education.

However, existing research generally focuses on the short term and specific aspects of
AI implementation, such as content adaptation and instant feedback, without evaluating its
long-term impact on interactive learning [13–15]. In addition, many studies are still limited
to specific contexts or lack consideration of the social, economic, and cultural implications
of the application of AI in education. This research offers novelty by evaluating the long-
term impact of AI, as well as anticipating and mitigating the development process. Using
data from scientific articles published in the last five years, the study provides a wider and
more comprehensive coverage than previous studies.

This research will answer three key questions: (1) How will AI technology evolve
and influence interactive learning models in the next 20 years? (2) How can interactive
learning synergize with other topics such as virtual reality (VR), augmented reality (AR),
and sustainability to create a more immersive and inclusive education ecosystem? (3) How
can artificial intelligence (AI) integrate key topics such as decision-making, sustainability,
and professional education to support innovation in education? The method used is
Systematic Literature Review (SLR) with the PRISMA approach, which will identify, filter,
and analyze articles from the Scopus database published in the last five years. The potential
contribution of this research is to provide comprehensive insights into the future of AI in
education, as well as recommendations for policies and practices that can help optimize
the benefits of AI while reducing risks that may arise.

2. Literature Review
Artificial intelligence (AI) has become one of the key technologies adopted in edu-

cation to improve various aspects of learning [16,17]. AI in education includes the use
of machine learning algorithms, natural language processing, and adaptive systems that
can tailor learning content to students’ individual needs [18,19]. AI is also used in the
development of educational chatbots that are able to provide real-time learning support
and instant feedback [20,21]. This technology aims to create a more personalized, effective,
and interactive learning experience.

The interactive learning model is a pedagogical approach that actively involves stu-
dents in the teaching and learning process. Interactive technologies such as Virtual Reality
(VR), Augmented Reality (AR), and gamification have been shown to increase student
engagement and motivation in learning [5,22]. This model not only focuses on delivering
material, but also on developing critical and collaborative thinking skills through immersive
and interactive activities [23–25].

Game-based learning uses game elements and mechanisms to increase student mo-
tivation and engagement in the learning process. AI can be used to develop adaptive
and interactive educational games, which can help students develop critical thinking and
problem-solving skills [26]. Research shows that AI-powered game-based learning can
significantly improve student learning outcomes [27,28].

2.1. Relevant Recent Research Findings

Recent research shows that AI has a significant impact on various aspects of education.
A study by [29,30] revealed that the use of AI tools can improve students’ academic
performance by providing in-depth analyses of learning data. Refs. [31,32] found that the
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application of AI in English as a foreign language (EFL) education can improve students’
academic writing skills by providing more structured and personalized feedback.

In addition, a study by [33] shows that AI-based adaptive learning can overcome
academic inequality by adjusting learning content according to the needs of each stu-
dent. [34,35] in its research on NajahniBot, an intelligent chatbot for adaptive learning,
found that AI can provide more responsive and contextual learning support, increasing
student engagement in the learning process.

Research by [36] highlighting the adoption of AI in the development of sustainable
intelligent education systems, demonstrating that AI can help create a more flexible and
adaptive education system to the changing needs of students and the learning environ-
ment. [37] emphasized the importance of AI adoption in higher education, noting that
AI can improve student engagement and performance through more personalized and
interactive learning.

Study by [38] identify challenges and opportunities related to the use of AI in ed-
ucation, including ethical and data privacy issues. [39] added that while AI has great
potential in education, privacy and data protection issues should be top priorities to ensure
responsible use of technology.

Furthermore, research by [40,41] shows that Android-based interactive multimedia
powered by AI can improve students’ critical thinking skills in science learning. [42] also
revealed that personalization of learning in the AI era can improve student engagement by
providing a more relevant and engaging learning experience.

Finally, research by [43–45] about the use of virtual reality (VR) in medical training
indicates that AI-powered interactive technology can provide a more immersive and
practical learning experience, helping students develop the necessary skills in a safe and
controlled environment.

2.2. Research Framework and Filling Gaps in Previous Research

Based on the existing literature, this research will develop a framework to explore
how AI technology can evolve and affect interactive learning models in the next 20 years.
This study will use the Systematic Literature Review (SLR) approach with the PRISMA
method to identify, filter, and analyze relevant articles from the Scopus database in the last
five years. The main focus is on the impact of AI on interactive learning. In addition, this
research will examine the social, economic, and cultural impacts of the application of AI in
education, as well as strategies to anticipate and mitigate its negative impacts.

The study will also continue to fill in the gaps in previous research by providing a
more comprehensive and long-term analysis of the impact of AI in education. While many
previous studies have focused on the short-term benefits and technical aspects of AI, this
study will evaluate the long-term and multidisciplinary implications of using AI. This
includes an assessment of how AI can contribute to the development of more inclusive,
equitable, and effective learning in the future.

3. Methods
This study uses the SLR method with the PRISMA approach from various scientific

articles sourced from the Scopus database published in the last 5 years between 2019 and
2024. This process includes the identification, screening, and inclusion of relevant studies
based on predefined criteria, as well as the analysis of the resulting data to evaluate the
impact of AI in the context studied. This study aims to conduct a comprehensive review of
the latest AI technology developments and analyze its potential impact, both positive and
negative, on future interactive learning models as well as examine how AI technology will
change the way we learn and teach interactively.
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Publication data was extracted from the Scopus database in June 2024 using the
PRISMA Method, which was used to obtain relevant research journal articles. All data is
processed using the Scopus database on its website in real-time and stored as data in RIS
format. The PRISMA flow chart is presented in Figure 1.
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Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses Method.

Based on Figure 1, the PRISMA Method includes three main steps, namely Identi-
fication, Screening, and Selection. In the initial step, the author identified, as many as
409 documents were found through the Scopus database using the keywords “Technol-
ogy” AND “Interactive Learning” AND “Future” published between 2019 and 2024, with
searches by title and abstract so that a total of 206 documents were filtered. Then, in the
screening step, the authors filter the documents based on the journal type, so that this
number becomes 120 sample documents generated at the end of the screening. These
samples were then analyzed using VOSviewer, an application to view a bibliometric map
visualization of a collection of discussable research for research grouping and relationships
between research topics in a particular field.

4. Analysis and Discussion
This study employs the PRISMA-based SLR approach to analyze articles from the

Scopus databses (2019–2024), evaluating AI’s impact on interactive learning methods.

4.1. Trends and Patterns Based on the Year

Data from Scopus shows that the number of publications focusing on “Technology
in Interactive Learning” has varied significantly over the past five years (2019–2024). In
2020, there were 9 publications that addressed this topic. This relatively low number is
likely influenced by the COVID-19 pandemic, which has diverted many researchers to
pandemic-related issues and disrupted technology-related research activities in general.
In 2021, the number of publications increased to 15. This increase reflects the adaptation
to pandemic conditions, where research was beginning to adapt to distance and digital
learning methods, which are relevant to interactive technology and AI in education.

Figure 2 In 2022, the number of publications remained stable at 15, demonstrating
a consistent and persistent interest in exploring interactive technologies and AI in the
context of endidate. This consistency reflects further adjustments to learning methods that
have undergone significant changes during the endidacies. However, in 2023, there was a
significant surge with 37 publications. This surge is likely due to increased access and imple-
mentation of new technologies that are starting to receive wider attention from academics
and quarantine practitioners. Innovations in AI and interactive learning technologies may
have reached a more mature stage and are ready for wider adoption.
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Until the middle of 2024, there will be 28 publications, showing an increasing trend
that continues, although it decreases slightly compared to the previous year. This may
reflect the stabilization of interest after the peak of innovation and technology adoption
that occurred in 2023. The pattern of increasing the number of publications from 2019 to
2024 shows a growing and growing interest in the use of AI and interactive technologies in
encoding. The significant surge in 2023 can be interpreted as the peak of innovation and
technology adoption, where many researchers and endemic practitioners are beginning to
explore the full potential of AI technology. Some of the factors that can contribute to this
trend include the COVID-19 endemic which accelerates the adoption of digital technologies
and distance learning, technological advancements in AI, VR, AR, and gamification that
reach maturity levels, as well as increased awareness of the importance of personalization
in endidics that can be achieved through AI-powered adaptive technologies.

This trend incicates the significant potential of AI technology and interactive learning
worldwide, especially in education, has great potential to continue to grow and be widely
adopted in the coming years. However, it is still necessary to pay attention to existing
challenges such as data privacy and technology access gaps to ensure fair and responsible
adoption [46,47].

4.2. Trends and Patterns Based on the Country

An analysis of data from Scopus shows the distribution of the number of publications
focused on “Technology in Interactive Learning in the Future” by country. China topped
the list with 23 publications, reflecting a huge investment in endemicization technology
research and development. The Chinese government and endemic institutions in the
country strongly support the adoption of new technologies in learning, including AI and
interactive technologies.

Figure 3 the United States is second with 22 publications. The country has a strong
research infrastructure and many leading educational institutions are active in exploring
and implementing the latest educational technologies. AI and interactive technologies
have become major focuses of many universities and research centers in the US. Taiwan
has 10 publications, demonstrating a significant commitment to technological innovation
in education. Taiwan has become a technology hub with many major tech companies
investing in educational research. The UK has 7 publications, reflecting a strong interest
in the integration of advanced technologies in the education system. Universities in the
UK are active in the research and application of AI and interactive technologies in their
curriculum. India, with 6 publications, shows progress, despite challenges such as unequal
access to technology.
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The geographical distribution of these publications shows that countries with ad-
vanced technological infrastructure and strong government support tend to have a higher
number of publications. China and the United States stand out as leaders in educational
technology research, with a strong focus on AI and interactive technologies. These two
countries not only have adequate resources for research and development, but also policies
that encourage innovation in education.

Overall, this trend shows that the adoption of AI technology and interactive learning
in education is global, with countries in different parts of the world seeking to improve the
quality of education through technological innovation. However, there needs to be more
attention paid to challenges such as the technology access gap and the need for policies
that support the fair and responsible use of technology.

4.3. Trends and Patterns Based on the Subject

Data analysis from Scopus shows the distribution of the number of publications
focusing on “Technology in Interactive Learning” by field of study or subject area. The field
of social sciences has the highest number of publications with 70 publications. This reflects
a great interest in understanding how interactive technology can affect learning dynamics,
student engagement, and learning outcomes in social contexts. Research in this area often
explores the impact of technology on human interaction, pedagogy, and the development
of social skills.

Figure 4 computer science is second with 57 publications. The focus of research in
this area is on the development and implementation of new technologies, such as AI, VR,
AR, and gamification, in the context of education. Research in computer science also often
includes the development of algorithms and adaptive systems for more personalized and
effective learning. The engineering field has 18 publications, showing that there is an
interest in the application of advanced technologies for technical and vocational education.
Research in this area often focuses on the use of simulation, VR, and other interactive tools
to enhance practical and technical learning [44,48,49].

The field of medicine has 16 publications, reflecting the use of interactive technologies
such as VR and AR simulations for medical training. This technology allows medical
students to practice in a safe and controlled environment, developing essential clinical
skills without risking real patients. Arts and humanities has 10 publications, demonstrating
interest in how interactive technologies can be used to enhance creative and critical learning.
Research in this area often includes the use of technology to support immersive and
interdisciplinary learning.
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The distribution of the number of publications by field of study shows that interactive
technology in education has received wide attention from various disciplines. Overall,
this trend suggests that interactive technology in education is a multidisciplinary field,
with various disciplines contributing to research and development. This reflects the vast
potential of interactive technology to enhance learning in a variety of educational contexts.

4.4. Cluster-Based Analysis from Network Visualization

It can be seen in the following Figure 5 about the division of focus areas divided
into several topic clusters, according to their relevance. The image shows the relationship
between each cluster indicated by the colors and connecting lines between topics. Figure 5
is extracted from the data of 120 Scopus journal articles with fields corresponding to the
topic “technology in interactive learning in the future”.
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Technology in Interactive Learning.

Figure 5 From the image above, we can see the division, based on clusters with the
color of each cluster having a different number of topics. We can also see the relationship
between cluster topics is not always the same, and there is a relationship between the topics
in each cluster and the research title. This information has been presented in Table 1:
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Table 1. Discussion of cluster relationships, topics and titles related to technology and interactive
learning.

Cluster Topic Topic & Cluster
Relationship

Title & Cluster
Relationship

1 (Red, 24 items)

learning systems, students,
interactive learning

environments, computer
aided instruction, e-learning

Focus on technology
integration in supporting an

interactive and effective
learning process.

Linking research titles on
interactive learning systems

and computer-aided
instruction with a primary

focus in clusters.

2 (Green, 21 items)
education, learning, human,

online learning,
medical education

Exploring the use of
technology to improve
student learning and

engagement in a variety of
educational contexts.

Linking research titles on
online education and

learning with a primary
focus in the cluster.

3 (Blue, 14 items)

Artificial Intelligence,
ChatGPT, Nursing
Education, Critical

Thinking, Simulation

The use of AI in education to
improve learning and

evaluation, particularly in
simulation and the

development of critical
thinking skills

Linking research titles on AI
and critical thinking skills

development with a primary
focus within the cluster.

4 (Yellow, 10 items)

Interactive Learning,
Educational Technology,

Higher Education,
Sustainable Development

Focus on educational
technology in the context of

higher education and
sustainable development.

Linking research titles on
educational technology in

higher education and
sustainable development
with a primary focus in

the cluster.

5 (Purple, 4 items)
game-based learning,
bibliometric analysis,

systematic review

A meta-analytic approach to
understanding the impact

and trends in the use of
games in an

educational context.

Linking research titles on
bibliometric analysis and

game-based learning with a
primary focus in clusters.

Table 1 discussed how the topics in each cluster relate to each other. Each cluster
shows a different focus area in educational technology research, ranging from interactive
learning systems to bibliometric analysis and game-based learning. This analysis helps in
understanding research trends and directions in the field of educational technology, as well
as how these topics are interrelated and affect each other.

4.5. Analysis of the Potential of AI and Interactive Learning Topics in the Next 20 Years

Figure 6 represents an analysis of the potential of artificial intelligence (AI) and in-
teractive learning topics in the next 20 years, showcasing the close relationships between
key topics such as adaptive learning systems, interactive learning environments, virtual
reality (VR), and augmented reality (AR). This graph shows that AI has a central role
in shaping future learning models, where this technology is projected to support the in-
creasingly sophisticated personalization of learning. AI will function as a personal tutor
based on big data that is able to provide adaptive recommendations in real-time, adapting
learning materials to the individual needs of students [50,51]. In addition, this technol-
ogy will also strengthen social interaction through more efficient management of group
collaboration dynamics.
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Figure 6 illustrates the categorization of topics based on years and color representation.
The yellow shades indicate more recent topics that have gained attention in recent years,
whereas the blue shades represent older topics that have been studied in previous years.
This visualization helps in understanding the evolution and progression of research trends
over time.

The interconnectedness of AI with immersive technologies such as VR and AR in this
image suggests that the future of learning will increasingly rely on realistic and interactive
simulations. In the next two decades, this technology is expected to allow students to prac-
tice in a real-world-like environment, especially in fields such as medicine and engineering.
With the help of AI, real-time feedback will be available to support rapid and accurate
mastery of the material, allowing for a more effective and efficient learning process.

Furthermore, this image also shows AI’s strong connection to the topic of sustain-
ability development and collaborative learning, illustrating its potential in supporting
sustainable and collaboration-based education. AI is predicted to play an important role in
the development of sustainability-based curricula, which not only instills environmentally
friendly principles but also develops cross-disciplinary cooperation capabilities. In the next
20 years, game-based learning is also projected to grow rapidly, with AI creating more
dynamic adaptive content to improve student motivation and learning outcomes.

Further, the potential analysis of interactive learning topics with other topics, as will be
explained in Figure 7, highlights how interactive learning can synergize with technologies
such as the metaverse and immersive reality to create collaborative virtual classrooms that
support multidisciplinary learning experiences. In addition, the analysis of the potential
topic of artificial intelligence with other topics, such as those that will be discussed in
Figure 8, strengthens the role of AI as a key enabler in connecting various educational
domains, including sustainability-based learning, adaptive technologies, and data analytics.
With all of this potential, Figure 6 provides a solid foundation for understanding how
AI and interactive learning will evolve, answering key research questions regarding the
transformation of interactive learning models in the future.
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Based on the overlay visualization of the VOSviewer data, “interactive learning”
emerged as the center of the node, demonstrating its importance in a wide network of topics
related to educational technology. Here is an analysis of the potential interconnectedness
between “interactive learning” and some other topics that may not currently show a direct
relationship but have great potential to grow in the next 20 years:

Figure 7 illustrates the potential analysis of interactive learning topics with other top-
ics, showing how interactive learning is central to the connectivity of various key concepts
in technology-based education. The strong relationship between interactive learning and
topics such as augmented reality (AR), virtual reality (VR), learning systems, and collab-
orative learning highlights the central role of interactive learning as a multidisciplinary
liaison in the development of future educational models. The main focus of this chart is
on the integration of these technologies to create a more immersive, personalized, and
collaborative learning experience.

The relationship between interactive learning and augmented reality reflects how AR
technology is being used to support deep learning simulations, especially in the fields of
science, engineering, and medicine. AR technology allows students to visually interact
with a more realistic learning environment, which ultimately improves comprehension of
the material. Additionally, virtual reality is strongly connected in this graph, demonstrating
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its potential to provide a simulated experience that allows students to practice in a virtual
environment that approaches real conditions without physical risk.

Connectivity with learning systems and collaborative learning underscores the im-
portance of adaptive technology in managing group dynamics and personalizing learning.
Collaborative learning powered by AI and analytics technology can optimize interactions
between students through smarter assignment and real-time feedback. This relationship
supports the transformation of learning from conventional methods to a more active
participation-based learning experience and cross-site collaboration.

Furthermore, this graph shows the relationship between interactive learning and
educational technology and sustainability development, illustrating its potential in in-
tegrating continuing education into technology-based curricula. By linking interactive
learning to these topics, Figure 7 emphasizes how technology-based learning can create
learning environments that are not only more effective, but also support global goals such
as sustainability and educational inclusion.

Overall, Figure 7 provides an in-depth picture of how interactive learning not only
serves as a hub for innovation in education, but also as a strategic link with a variety of other
key technology topics. This answers research questions related to how interactive learning
topics can develop and have a significant impact on the transformation of education in
the future.

Based on the overlay visualization of the VOSviewer data, “artificial intelligence”
emerged as the center of the node, demonstrating its importance in a wide network of topics
related to educational technology. Here is an analysis of the potential interconnectedness
between “artificial intelligence” and some other topics that may not currently show a direct
relationship but have great potential to grow in the next 20 years:

Figure 8 represents an analysis of the potential topic of artificial intelligence (AI) with
other topics, highlighting the role of AI as a key link in the development of educational
technology in the future. This graph shows the strong relationship between AI and various
topics such as learning environments, sustainability development, decision-making, nurs-
ing education, as well as learning systems. This relationship pattern confirms that AI not
only supports the development of learning technologies, but also contributes to creating
innovative solutions to global educational challenges.

AI is seen to be closely related to learning environments, reflecting its potential in
creating an adaptive learning ecosystem that can be tailored to the needs of students. AI can
analyze learning data to provide personalized feedback in real time, accelerate the learning
curve, and improve educational outcomes. The connection between AI and decision-
making demonstrates the role of AI in supporting faster and more accurate decision-
making in education, both for students and educators, through predictive analytics and
data-driven learning.

The relationship with sustainability development indicates how AI can contribute
to supporting sustainability goals through the development of environmentally friendly
curricula and the optimization of educational resources. For example, AI can help de-
sign learning methods that reduce carbon footprints, while also promoting environmental
awareness in education. This linkage becomes relevant to ensure that the development of
educational technology is not only focused on innovation, but also on social and environ-
mental impacts.

In addition, AI has a significant role in professional education, as seen in its relation-
ship with nursing education. In this field, AI is used to create realistic medical simulations,
enabling clinical training without risk for patients. The connection with learning sys-
tems and engineering education shows the role of AI in supporting the development
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of technology-based learning systems, including engineering simulations and distance
learning integrated with adaptive technology.

Overall, Figure 8 provides a comprehensive overview of how artificial intelligence
is a catalyst in connecting different fields and topics of education. These findings an-
swer research questions regarding how AI can impact interactive education in the next
20 years, demonstrating the great potential of AI in creating a more inclusive, adaptive,
and sustainable education system.

The analysis results presented in Figures 6–8 provide a comprehensive overview of the
potential of artificial intelligence (AI) and interactive learning in the next 20 years. Figure 6
shows that AI will play a key role in creating adaptive, personalized, and immersive
technology-based learning models such as virtual reality (VR) and augmented reality (AR).
These technologies not only support personalization of learning but also accelerate skill
improvement through real-time feedback and realistic simulations. Figure 7 expands on
this understanding by highlighting how interactive learning synergizes with other topics,
such as sustainability, game-based learning, and collaboration, to create a more inclusive
and multidisciplinary education ecosystem. Meanwhile, Figure 8 emphasizes the role of AI
as a strategic connector that integrates various key topics, including decision-making and
professional education, to support broader innovation in the world of education.

The benefits of this research are very significant for the future of education. First,
this research provides insight into how AI and interactive learning technologies can be
integrated to create a more inclusive, personalized, and adaptive education system. Second,
these findings can help policymakers and education practitioners design strategies for
implementing educational technology that not only improves the quality of learning but
also addresses social and environmental challenges. Third, this study highlights the impor-
tance of multidisciplinary relationships in education, which can foster cross-disciplinary
collaboration to deliver more innovative and relevant solutions to global needs.

For recommendations for future research, there are several things to consider. First,
further research is needed to explore the application of AI technology in local and regional
educational contexts, including solutions to challenges of technology access and data pri-
vacy. Second, other researchers are advised to develop longitudinal studies that evaluate
the long-term impact of this technology on students’ learning outcomes and social develop-
ment. Third, cross-disciplinary collaboration should be strengthened to integrate AI with
other topics such as sustainability and immersive technology to create a more holistic edu-
cational ecosystem. Finally, research also needs to focus on designing AI-based curricula
that are not only technology-friendly but also support the development of 21st-century
skills such as critical thinking, collaboration, and digital literacy.

With a sustainable and collaborative approach, future research can help realize the full
potential of AI and interactive learning in creating a more inclusive, relevant, and impactful
education for the global community.

5. Conclusions
The conclusion of this study confirms that artificial intelligence (AI) has enormous po-

tential to revolutionize interactive learning models in the next two decades. With a focused
approach to the development trends of AI technology, this study found that AI can drive
the creation of more adaptive and personalized learning systems, allowing students to get
learning experiences tailored to individual needs in real-time. In addition, the integration
of AI with other topics, such as sustainability, decision-making, and professional education,
shows the potential of AI in addressing global education challenges and supporting broader
multidisciplinary innovation.
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This study also provides important insights into the social, economic, and cultural
impacts of AI applications in education. AI plays a role in creating more inclusive and
sustainable curricula, as well as supporting equality in access to education. However, this
study also highlights the importance of risk mitigation strategies, including data privacy
protection and reducing technology access gaps, to ensure responsible AI adoption.

As recommendations for future research, focus can be directed at exploring AI appli-
cations in more specific local contexts, longitudinal studies to evaluate long-term impacts,
and developing collaborative approaches across disciplines. Researchers are also advised
to create AI-based solutions that support the development of 21st-century skills, such as
critical thinking, creativity, and collaboration. With these ongoing efforts, future research
can make significant contributions to maximizing the benefits of AI in education while
reducing the risks that may arise.
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