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ABSTRACT

The development of digital technology has driven the need to understand more specifically how
artificial intelligence (Al) can strengthen the quality of deep learning. The main challenge that
arises is ensuring that the use of Al not only increases efficiency, but also enriches the process
of understanding, applying, and reflecting on knowledge in a human way. This study formulates
a core question regarding the extent to which Al supports the dimensions of meaningful,
mindful, and joyful learning within the framework of deep learning. This study applies a
Systematic Literature Review (SLR) following the PRISMA 2020 procedure. The literature
search was conducted on internationally indexed databases, including MDPI, ScienceDirect, and
ResearchGate. From the initial screening process of articles using keywords related to Al and
deep learning in education, 20 articles were collected, which were then gradually selected to
obtain 10 final articles for analysis. The data were analyzed through coding, thematic synthesis,
and triangulation to ensure consistency of findings. The results of the review show three main
patterns: (1) Al reinforces meaningful learning through personalized learning and adaptive
visual aids; (2) Al supports mindful learning by providing data-based reflection tools that
stimulate metacognitive awareness; and (3) Al facilitates joyful learning through intelligent
interactions that increase emotional engagement. The main contribution of this study lies in the
formulation of an Al-enhanced deep learning framework that integrates these three dimensions
into a comprehensive pedagogical model. This model provides a new direction for the
development of deep learning theory while offering practical implications for curriculum design
and Al literacy policies centered on human values. Future research is recommended to
empirically test this model in various educational and cultural contexts to identify its
effectiveness and limitations.
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1. INTRODUCTION

The development of the 4.0 industrial revolution and the emergence of society
5.0 have propelled artificial intelligence (Al) to become the main driver of change in
education at the global level. The use of Al in the education ecosystem has given rise
to new learning models that are more responsive, personalized, and data-driven,
replacing traditional learning patterns that tend to be uniform. Reina-Parrado & Roman-
Gravan (2025) show that the use of Al can improve the quality of learning experiences
through the analysis of student behavior and the provision of Llearning
recommendations tailored to individual needs. This development marks a significant
shift from a surface learning approach to deep learning, which emphasizes critical

thinking, deep reflection, and meaningful understanding.
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At the international level, various studies confirm that Al plays an important role
in strengthening deep learning practices through learning adjustments and the creation
of collaborative learning spaces. Yang & Bai (2020) emphasize that the application of
Al in line with deep learning pedagogy can help educators design learning experiences
that are more cognitively challenging and relevant to learners. In addition, the
application of learning analytics allows teachers to monitor students' learning
processes directly and adjust intervention strategies flexibly. On the other hand, Gupta
et al. (2025) argue that Al can expand the reach of quality education through adaptive
learning systems that consider social conditions and ethical aspects in its use.

However, the implementation of Al in the education sector still faces various
obstacles. Shakhina & Podzygun (2025) emphasize that Llimitations in digital
infrastructure, algorithmic bias, and low technological literacy among educators are
major challenges in maximizing the contribution of Al to deep learning. In Indonesia, the
use of Al in the learning process is still in its early stages, especially at the primary and
secondary education levels. This condition is further complicated by the gap in teachers'
digital competencies and the lack of policies that guide comprehensive technology
integration. As a result, the opportunities for Al to strengthen the aspects of meaningful
learning, mindful learning, and joyful learning have not been optimally utilized.

The lack of literature is also evident in the scarcity of research discussing how Al
can enrich learning experiences that encompass the processes of understanding,
applying, and reflecting simultaneously. Many previous studies still focus on technical
aspects, such as evaluating the effectiveness of Al-based systems, but have not
sufficiently reviewed the pedagogical value and in-depth learning experiences from the
perspective of learners (Yufei et al., 2020; Murdan & Halkhoree, 2024). Therefore, a
systematic review is needed to examine more comprehensively how Al plays a role in
shaping a more meaningful and reflective learning experience.

This study applies a Systematic Literature Review (SLR) approach following the
PRISMA 2020 guidelines to search, assess, and summarize the latest research findings
(2015-2025) related to the use of Al in supporting deep learning. The analysis focuses
on three main components of deep learning—meaningful learning, mindful learning,
and joyful learning—which are closely related to the ability to understand, apply, and
reflect on knowledge. Through this approach, the study aims to provide a
comprehensive overview of the role of Al in developing humanistic and sustainable
learning experiences.

From a theoretical perspective, this research strengthens the understanding of
the relationship between Al technology and constructivist learning theory, as well as
how the integration of the two can deepen the quality of meaningful learning in the
digital age. Meanwhile, in the practical realm, the results of this study have the potential

to become the basis for the formulation of education policies, curriculum design, and
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the development of inclusive and ethical Al-based pedagogical innovations. Thus, this
study not only highlights the potential for technological transformation in the world of
education but also emphasizes the importance of learning principles that remain
focused on humans.

The transformation triggered by the 4.0 industrial revolution and society 5.0 has
driven major changes in the world of education towards a system that is increasingly
digital, adaptive, and focused on learners. One of the innovations that has had the most
significant impact on this change is artificial intelligence (Al), which now plays a major
role in the technology-based learning ecosystem. The presence of Al enables the
creation of a more personalized, efficient, and context-appropriate learning experience
through the use of Intelligent Tutoring Systems, Learning Analytics, and Generative Al
(Reina-Parrado & Roman-Gravan, 2025). This dynamic shows a fundamental shift from
surface-level learning to deep learning that develops critical thinking, deep reflection,
and collaboration skills.

Globally, the application of Al in the education sector has produced various
positive findings related to improving the quality of the learning process. Yang & Bai
(2020) revealed that combining Al with a deep learning-based approach helps
educators design learning activities that are more relevant, challenging, and
meaningful. On the other hand, Gupta et al. (2025) explain that Al technology in
adaptive learning can tailor material based on students' cognitive profiles and learning
preferences, thereby increasing their motivation and memory. At the higher education
level, many institutions have begun to utilize Al technology to strengthen learning
analytics and data-driven decision-making.

However, the application of Al in education also poses complex challenges, both
from an ethical, social, and pedagogical perspective. Shakhina & Podzygun (2025)
emphasize that issues related to data privacy, bias in algorithms, and unequal access to
technology are major obstacles to realizing inclusive and sustainable Al
implementation. Furthermore, the use of Al without a humanistic pedagogical approach
has the potential to reduce students' independent thinking. In the Indonesian context,
the use of Al in education is still hampered by low digital literacy among educators and
the absence of comprehensive regulations governing the ethics of Al use in learning
activities.

From a theoretical perspective, most previous studies have focused on
technological aspects, particularly the effectiveness of algorithms and the performance
of Al-based learning systems. Meanwhile, studies on deep learning experiences—
which include meaningful learning, mindful learning, and joyful learning—are still very
limited (Murdan & Halkhoree, 2024, Yufei et al., 2020). This condition indicates the need
for a systematic review that can explain how Al not only plays a role in improving

learning efficiency but also supports the process of understanding, applying, and
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reflecting on knowledge in a more in-depth and relevant manner to the learning
context.

In response to this gap, this study aims to review and synthesize the latest
findings on the role of Al in supporting deep learning through a Systematic Literature
Review (SLR) approach that refers to the PRISMA 2020 guidelines. The focus of the
analysis is directed at scientific publications from 2015 to 2025 that discuss the
contribution of Al in strengthening the dimensions of meaningful, mindful, and joyful
learning. Through this systematic review, the study seeks to identify the extent to which
Al can enrich learning experiences that encourage conceptual understanding,
application skills, and critical reflection in students.

Theoretically, this study is expected to broaden the conceptual understanding of
the relationship between Al and constructivist learning theory, particularly how
technology can function as a metacognitive partner that supports independent learning.
In practical terms, the findings of this study also have the potential to serve as a
reference in curriculum development, digital education policy formulation, and the
design of ethical, human-centered Al-based pedagogical strategies. Thus, the use of Al
in deep learning is not only about applying new technology, but also about creating a
more mindful, meaningful, and joyful learning experience.

2. METHODOLOGY
2.1. Research Design

This study applies a Systematic Literature Review (SLR) design that refers to the
Preferred Reporting ltems for Systematic Reviews and Meta-Analyses (PRISMA 2020)
framework. This design was chosen to ensure that the literature review process is
transparent, replicable, and has strong methodological validity. Page et al. (2021) state
that PRISMA 2020 is an international standard that guides all stages of systematic
literature review, from the identification and selection processes to the preparation of
the final synthesis. Through this SLR approach, the study maps the development of
studies related to the integration of artificial intelligence (Al) in deep learning, while
also exploring key trends, research gaps, and conceptual contributions related to
mindful, meaningful, and joyful learning.

2.2. Participants of the Study

The participants in this study were not human subjects, but rather a collection of
scientific documents that met the study's inclusion criteria. The articles analyzed include
indexed and reputable publications from 2015 to 2025, both from international journals
(Scopus, Web of Science, IEEE Xplore, ScienceDirect, and SpringerLink) and
international education conference proceedings. The selection of articles was carried

out using purposive sampling, which is selection based on relevance to the research
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focus. The inclusion criteria included: (1) studies highlighting the use of Al in formal
education; (2) research examining dimensions of deep learning such as meaningful
learning, mindful learning, or reflective learning; (3) articles based on empirical research
or literature reviews; and (4) manuscripts in English or Indonesian. Conversely, scientific
works in the form of opinions, editorials, or publications without explicit methodology
were not included in the analysis (Kitchenham & Charters, 2015).

2.3. Instruments

The main instrument in this study is a literature extraction table designed to
document bibliometric, methodological, and thematic data from each publication
analyzed. The table contains columns related to article identity (title, author, year of
publication, and publication source), research approach, educational context, type of Al
technology used—such as intelligent tutoring systems, learning analytics, chatbots, and
generative Al—as well as a summary of the main findings related to deep learning
experiences. The validity of the instrument was assessed through expert judgment by
three educational technology experts from the Indonesia University of Education to
ensure that the indicators used were in line with the research objectives. Furthermore,
the reliability of the coding process was tested using inter-rater reliability (Cohen's
Kappa), which yielded a value of 0.87 and indicated a very strong level of agreement
between raters (Gisev et al., 2013).

2.4. Data Analysis Techniques
The data analysis process was carried out in three main stages: (1) identification,
(2) screening, and (3) thematic synthesis. The identification stage was carried out by

collecting articles from five major academic databases using a combination of keywords

” o« ”

such as “Artificial Intelligence,” “Deep Learning,” “Systematic Literature Review.” In the
screening stage, researchers used the PRISMA flow to remove duplicate articles and
ensure that each publication met the inclusion criteria. Articles that were deemed
eligible were then analyzed through a thematic synthesis approach to find patterns, key
themes, and current research trends. Through this approach, this study not only
confirms the systematic nature of the literature search and synthesis process, but also
provides a strong empirical basis for assessing the contribution of artificial intelligence
to the development of deep learning in the digital age. The application of PRISMA
ensures that the research is comprehensive, transparent, and methodologically and

ethically accountable.
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3. RESULT AND DISCUSSION

Results are the main part of scientific articles, containing: final results without
data analysis process, hypothesis testing results. Results can be presented with tables
or graphs, to clarify the results verbally.

An analysis of 10 articles published between 2015 and 2025 revealed three main
themes that explain how artificial intelligence (Al) is integrated into deep learning
practices, namely:

(1) Al as an enhancer of meaningful learning,
(2) Al as a partner in reflection and self-awareness (mindful learning), and
(3) Al as a trigger for emotional engagement and joyful learning experiences.

a. Al as a Driver of Meaningful Learning

Al contributes significantly to strengthening meaningful learning through its
ability to personalize material, adjust the level of challenge, and present dynamic
concept visualizations. A study by Nafi'ah & Faruq (2025) confirms that meaningful
learning occurs when Al is used to connect new knowledge with students' authentic
experiences through contextual and collaborative approaches. Research by Bakti et al.
(2023) also shows that intelligent tutoring systems can support the process of meaning
formation by providing adaptive feedback tailored to each learner's learning style. In
addition, Apata et al. (2025) note that Al expands access to cross-cultural and
multidisciplinary learning resources, thereby building stronger cognitive bridges
between theory and real-world practice.

b. Al as a Reflective Partner (Mindful Learning)

Al plays an important role in encouraging students to be more aware of their
learning processes and thought patterns. Rahman & Nurmahmudah (2025) position Al
as a reflective partner that helps teachers and students engage in critical reflection
through learning performance analysis and adaptive learning recommendations.
Spaska's (2025) findings in the field of medical education show that Al-based reflective
practices can increase academic self-awareness, as students can objectively monitor
their learning progress and mistakes. However, the analysis also indicates that Al-
based reflection risks becoming mechanistic if it is not accompanied by adequate
pedagogical guidance. This emphasizes the importance of ethical literacy and an
understanding of reflective pedagogy so that mindful learning remains oriented

towards humanistic values.

c. Al as a Catalyst for Emotional Engagement (Joyful Learning)
Emotional engagement and feelings of happiness have been proven to be

important elements that improve retention and the quality of learning experiences.
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Zaman & Akhter (2023) show that Al-based learning systems that integrate
gamification and adaptive feedback are able to create a fun learning atmosphere
without eliminating space for deep reflection. Furthermore, Navas Bonilla & Vinan
Carrasco (2025) emphasize that Al supports joyful learning through independent
learning experiences that encourage curiosity, intrinsic motivation, and emotional
engagement among students. Pacheco et al. (2025) also found that Al-powered
learning analytics can stimulate the development of emotional intelligence and socio-
emotional reflection, two aspects that not only strengthen the joy of learning but also
enrich the overall meaning of learning.

d. Social and Cultural Interconnections in Al-Based Learning

Social and cultural dimensions have a major influence on how Al is implemented
and perceived in the context of learning. Research by Salido et al. (2025) shows that
the integration of Al in higher education in developing countries often faces challenges
in the form of digital literacy gaps and algorithmic biases that have the potential to
widen inequalities in access and learning outcomes. Conversely, studies conducted in
various European and Asian countries show that Al can serve as an inclusive tool that
opens up broader opportunities for quality education and reinforces the principle of
diversity in learning practices (Tan et al., 2022).

These research findings reinforce and expand the Deep Learning theoretical
framework presented by Biggs & Tang (2011), which asserts that deep learning
experiences are created through simultaneous cognitive, emotional, and reflective
engagement. The integration of artificial intelligence (Al) presents a new layer in this
dynamic, where technology no longer acts as a mere tool, but emerges as a co-partner
of cognition—a thinking partner that strengthens metacognitive awareness, creativity,
and the process of meaning-making.

First, the results of this study support the findings of Apata et al. (2025) that Al
contributes significantly to the achievement of SDG 4 on providing quality education.
Al enables adaptive and reflective learning that deepens the process of understanding
and applying concepts. This finding is in line with the constructivist principle in deep
learning, where conceptual understanding develops through active interaction between
learners and a learning system that is responsive to individual needs.

Second, when compared to previous studies such as Tan et al. (2022), this study
makes a new contribution by integrating reflective and emotional aspects into the
analytical framework—two dimensions that are rarely the focus of SLR studies related
to educational technology. The results show that Al not only functions in the cognitive
realm but also supports the improvement of metacognitive awareness, emotional well-

being, and intrinsic motivation of learners. These findings broaden the understanding
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of how technology can facilitate mindful learning and joyful learning as an integral part
of a deep learning experience.

Third, in the social and cultural realm, this study confirms the findings of Rahman
& Nurmahmudah (2025), which show that the implementation of Al without the support
of ethical and inclusive policies has the potential to widen the digital divide. Inequality
of access, algorithmic bias, and uneven digital literacy are structural challenges that can
hinder the successful integration of Al in learning. Therefore, this study emphasizes that
the effectiveness of Al in strengthening deep learning is highly dependent on
humanistic and socially just educational governance.

Overall, the results of this study confirm that Al has great potential to enrich the
three main dimensions of deep learning—meaningful, mindful, and joyful learning—but

its success requires an ethical, adaptive, and oriented approach.

Theoretical and Practical Implications

Theoretically, this study expands the discourse on deep learning pedagogy by
offering an Al-enhanced deep learning framework that integrates three main
dimensions meaningful, mindful, and joyful learning. This framework shows that Al not
only functions as a cognitive support tool, but also as a catalyst for metacognition and
the emotional well-being of learners. Thus, this study contributes to the development
of learning theory that combines humanistic perspectives with the sophistication of
adaptive technology.

Practically, the results of this study emphasize the need to reposition the role of
teachers as reflective facilitators, curators of learning experiences, and managers of
technology ethics. Teachers must not only be proficient in operating Al-based systems,
but also be able to assess the pedagogical, ethical, and social implications of every
technological interaction in learning. At the institutional level, schools and universities
need to design Al literacy curricula that enable students to use technology critically,
creatively, and responsibly. This includes understanding algorithmic bias, data security,
and the ability to think reflectively in managing Al-mediated learning experiences.

Recommendations for Further Research

Based on the findings and analysis conducted, several directions for further
research are recommended to deepen our understanding of Al integration in education.
First, there is a need for comparative studies exploring Al integration across cross-
cultural contexts and throughout primary and secondary education levels; such
research would clarify how regional values, norms, and digital readiness influence the
application of Al, particularly given the varying developmental stages of younger
students.

Second, future studies should analyze the influence of Al on the affective and

social dimensions of deep learning, examining how technology shapes empathy,
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emotional engagement, and interpersonal collaboration, as deep learning relies heavily
on socio-emotional dynamics alongside cognition. Finally, it is essential to develop
robust evaluation models to assess the effectiveness of Al-mediated reflection.
Designing these assessment instruments will ensure that technology-driven reflective
practices remain meaningful and humanistic rather than falling into mechanistic
feedback loops. By pursuing these directions, research can provide a comprehensive
foundation for ethical, inclusive, and human-centered educational policies and
practices.

4. CONCLUSION

This study presents a systematic review of the use of artificial intelligence (Al) in
deep learning, with a particular focus on the processes of understanding, applying, and
reflecting, which align with the principles of meaningful, mindful, and joyful learning.
Based on an analysis of ten peer-reviewed studies published between 2019 and 2025,
the findings demonstrate that Al has substantial potential to enrich learning
experiences by making them more adaptive, reflective, and human-centered when
integrated within an appropriate pedagogical framework.

From a theoretical standpoint, this study contributes to the advancement of deep
learning pedagogy by proposing an Al-enhanced deep learning model that
conceptualizes Al not merely as a technical tool, but as a cognitive partner in the
knowledge construction process. Al supports meaningful learning through
personalized content delivery and data-driven scaffolding, facilitates mindful learning
by enabling adaptive reflection and metacognitive awareness, and promotes joyful
learning through immersive and engaging learning environments. These findings
extend contemporary constructivist perspectives by emphasizing the collaborative role
of Al in strengthening learners’ critical and reflective capacities (Rahman &
Nurmahmudah, 2025; Nafi'ah & Faruq, 2025).

At the practical level, the findings imply that educators and educational
institutions should move beyond instrumental uses of Al and intentionally embed Al
within reflective pedagogical designs. Teachers are encouraged to function as
pedagogical mediators who guide students in interpreting Al-generated feedback,
fostering metacognitive reflection, and maintaining meaningful human interaction in the
learning process. To support this role, school leaders and teacher education providers
should implement targeted professional development programs that focus on reflective
pedagogy, ethical Al use, and critical digital literacy, ensuring that Al enhances deep
learning rather than encouraging surface-level engagement.

In terms of policy implications, this study offers specific recommendations for
educational policymakers and curriculum developers. Policymakers at national and

institutional levels are advised to formulate clear regulatory frameworks that govern

Transforming Education through Curriculum Innovation 439



the ethical use of Al in education, particularly concerning student data protection,
transparency of algorithms, and equitable access to digital infrastructure. Meanwhile,
curriculum developers are encouraged to explicitly integrate Al literacy, ethical
reasoning, and reflective learning competencies into curriculum standards and learning
outcomes. Such integration would ensure that Al-supported learning not only improves
academic performance but also nurtures students’ critical thinking, empathy, and social
responsibility.

Overall, this study concludes that artificial intelligence can play a significant role
in enriching deep learning practices by supporting personalized, meaningful, and
enjoyable learning experiences. However, the effectiveness of Al integration depends
on its alignment with humanistic pedagogical principles. Al should complement, rather
than replace, human judgment, empathy, and critical reflection. Therefore, sustained
collaboration among educators, policymakers, and curriculum designers is essential to
ensure that technological innovation contributes to holistic learner development and
the long-term sustainability of digital education.

For future research, empirical studies across diverse cultural and educational
contexts are recommended to examine the effectiveness of Al-enhanced deep learning
models in fostering reflective, ethical, and social competencies. Additionally,
comparative studies between Al-mediated and conventional learning approaches
would provide more concrete evidence regarding the pedagogical value of Al and
inform evidence-based policymaking and curriculum design in the digital era.
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