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ABSTRACT

Integrating Al in education has transformed English language learning
by offering personalized, adaptive, and interactive learning experiences.
However, challenges such as technological accessibility, pedagogical
integration, and maintaining human-centered learning approaches
remain underexplored. This study aims to systematically review recent
research on the use of Al-based adaptive platforms in ELL, focusing on
their utilization, effectiveness, and overall impact. Employing the
Systematic Literature Review method, 13 relevant studies published
between 2020 and 2024 were analyzed using a structured protocol
involving keyword identification, database selection, and strict
inclusion-exclusion criteria. The findings reveal that Al technologies,
such as chatbots, mobile applications, adaptive learning platforms, and
virtual tutors, have significantly enhanced learners' language skills,

Technology engagement, motivation, and confidence. Challenges such as over-

reliance on Al, critical thinking development, and digital inequalities
were noted despite the benefits. The study implies that for Al to
sustainably and effectively support ELL, balanced integration with
human instruction, adequate technological infrastructure, and teacher
training are essential. These insights offer valuable guidance for
educators, policymakers, and technology developers in designing more
inclusive, adaptive, and human-centered Al solutions for English
education.

This is an open access article under the CC-BY-SA license.

1. INTRODUCTION

In recent decades, the expansion of information and communication technology has
significantly impacted various aspects of life, including education. One technology that is
increasingly being adopted is Al, which offers excellent opportunities for advancing the
learning process. In ELL, Al-based adaptive platforms have emerged as an innovative
solution to meet individual learning needs more effectively and efficiently. These
platforms can adjust teaching materials and methods based on user preferences and
progress, thus creating a more personalized learning experience (Popenici & Kerr, 2017).

However, the application of Al in language learning also poses some challenges. One
of them is the extent to which this technology can replace the role of human teachers in
providing guidance and feedback (Luckin, Holmes, Griffiths, & Forcier, 2016). Research
shows that, although Al has great potential to support the learning process, human
interaction still plays an important role, especially in providing difficult qualitative
feedback for machines to simulate (Holmes et al., 2019). On the other hand, although many
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studies have discussed the application of Al in education, there are still limited empirical
studies that specifically explore the effectiveness of adaptive Al platforms in English
learning, especially in formal education contexts. Most previous studies tend to focus on
the technical aspects of Al development or general learning without considering
personalization for English learners with diverse needs (Woolf, 2010).

Therefore, this study aims to bridge the gap by reviewing how Al-based adaptive
platforms can support personal and effective English learning from existing studies. This
study will explore how Al can be optimized in English learning using the SLR method so
that English teachers can adjust the curriculum, methods, and learning materials according
to individual learning styles and needs (Spector, 2014). This study is intended not only to
contribute to the understanding of the potential of Al in English education but also to offer
practical insights for developers of English education platforms in creating solutions that
are more adaptive and responsive to learner needs.

From the description above, this research is entitled Harnessing Artificial
Intelligence for English Language Learning: A Systematic Literature Review. The
formulation of the research problem includes three main questions: (1) How is Al used in
English language learning from the results of the A SLR study? (2) How effective is the
use of Al as a medium for English language learning from the results of the A SLR study?
(3) How does the use of Al affect English language learning from the results of the A SLR
study?

2. LITERATURE REVIEW
2.1 English Language Learning

ELL has experienced a significant transformation in recent years, especially with
technological developments and pedagogical innovation. However, recent research
highlights the diverse challenges and innovative approaches in ELL. Afghan refugee
women in Australia face pedagogical and sociocultural barriers, including self-esteem and
motivation issues (Sharifian et al., 2020). In China, tertiary English-medium instruction
contexts reveal complex interactions between students' goals, resources, and program rules,
influencing their learning practices (Hu & Wu, 2020). Mobile learning has shown
significant positive effects on English language acquisition, particularly at the Bachelor's
level and in semi-formal settings, with smartphones being the most effective device
(Garzon et al., 2023). Augmented reality (AR) is a promising tool for English language
education, improving language skills, academic achievements, and student engagement
while reducing anxiety levels (Wedyan et al., 2022). These studies underscore the
importance of considering sociocultural factors, leveraging technology, and adapting
teaching methods to enhance ELL outcomes across diverse contexts.
2.2 Artificial Intelligence

Al has outstandingly impacted language education by enabling personalized learning
involvement through adaptive platforms and applications (Okolo et al., 2024). Al-powered
language learning apps, such as Babbel, Busuu, and Duolingo, have revolutionized
accessibility and effectiveness in language acquisition (Mapuna & Haramis, 2023). These
platforms utilize Al technologies, including artificial neural networks, intelligent tutoring
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systems, and natural language processing, to provide personalized diagnoses, material
recommendations, and learning paths (Chen et al., 2021). Studies have reported improved
language outcomes and positive student perceptions of Al-assisted learning (Chen et al.,
2021). However, challenges persist, including technological barriers and the need for
effective teacher training (Okolo et al., 2024). Integrating Al in language education offers
numerous benefits, such as increased efficiency and accessibility, while emphasizing the
importance of balancing Al support with human instruction to maintain empathy and
contextual understanding in the learning process (Okolo et al., 2024).
2.3 Systematic Literature Reviews

Systematic literature reviews are becoming increasingly important across various
disciplines, including engineering, business, and environmental science. These reviews
provide comprehensive overviews of research on specific topics, synthesizing prior studies
to strengthen knowledge foundations (Paul & Criado, 2020). While SLRs have long been
established in medical literature, their adoption in other fields is growing rapidly (Phillips
et al., 2024). The PSALSAR method, an extension of the SALSA framework, offers a
structured approach to conducting SLRs, emphasizing reproducibility and transparency
(Mengist et al., 2019). However, the quality of SLRs in engineering often falls short, with
many studies lacking reproducibility and failing to gather all available evidence (Phillips et
al., 2024). Despite these challenges, SLRs remain valuable tools for assessing existing
knowledge, trends, and gaps in research, particularly in areas such as sustainable business
strategies (Kurniawan & lIskandar, 2021).

3. RESEARCH METHODOLOGY
3.1 Research Design

This study uses the SLR method to collect, evaluate, and analyze relevant literature
related to the application of Al in language learning, especially on adaptive platforms. SLR
was chosen because this approach allows researchers to systematically review previous
research with a structured methodology, identify research gaps, and synthesize key
findings from existing studies (Kitchenham & Charters, 2007). In implementing this SLR,
the literature search process followed a clear protocol, including keyword identification,
selection of scientific databases, and strict inclusion and exclusion criteria. All studies that
meet the relevance criteria will be analyzed in depth to gain a holistic view of the
effectiveness and potential of Al in personalizing language learning.

The article search was conducted in October 2024. To find articles relevant to the
title and research questions. The investigation was conducted using keywords searched in
the Google Scholar database. The keywords used to search for related articles were "the
use and utilization of Al for ELL" and were limited to articles published between 2020 and
2024.

The formulation of the research problem includes three main questions: (1) How is
Al used in ELL from the results of the A SLR study? (2) How effective is the use of Al as
a medium for ELL based on the results of the A SLR study? (3) How does Al influence
ELL based on the results of the A SLR study?
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4. FINDINGS
4.1 Use of Al in English Language Context
Articles were found in 62 articles from Science Direct and Google Scholar. After filtering
the articles, 13 were obtained specifically for ELL. The next process is full-text filtering.
So, at the synthesis stage, there were only 13 articles.

No  Authors Title Methodology Key Findings Significance

1 S Leveraging Al - Mixed methods: a - Students who - Supports Al
Songsiengc  (Al): Chat GPT combination of used Chat GPT integration such as
hai, B For  Effective qualitative and experienced Chat GPT in English
Sereerat, ELL Among quantitative approaches. significant learning.

(2023) Thai Students - Sample: 120 first-year improvements in - Al improves
pre-service students in language skills (p students’ language
Bangkok, divided into < 0.05). skills, engagement,
control (60) and - Students and learning
experimental (60) reported that the motivation.
groups. Al-based learning - Provides a more
- Instruments: experience was adaptive learning
standardized  English more engaging, approach and
test, use of GPT Chat, personal, and supports
focus group interviews, interactive. personalization in
and field notes. - Students’ education.

attitudes toward
English learning
changed to
become more
positive.

2 RMC Idioma - Research Approach: - The wuse of - Support integrating
Chicaiza, Inglés: Avances, Phenomenological ChatGPT Al technologies like
LAC Desafios Y study with qualitative significantly ChatGPT in ELL for
Castillo, G Perspectivas design. improves more adaptive and
Ghose, Futuras: - Research Sample: 8 grammar learning personalized
(2023) Applications Of English learners with in an EFL outcomes.

Chat GPT As Al direct experience using context. - Provide insights
For ELL: ChatGPT and 3 English - Offers a more into the
Advances, teachers. interactive  and transformation in
Challenges, And - Instrument: In-depth personalized technology-based
interviews and analysis learning teaching and learning
of participants' experience, methods.
experiences using increasing - Guide educators
ChatGPT as a learning student and policymakers on
tool. motivation and effectively applying
engagement. Al technologies in
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For
ELL: Saudi EFL
Learners'
Opinions,
Attitudes  And
Challenges
Unmasking
Chatgpt:  The
Challenges Of
Using Al For
Learning
Vocabulary In
English As An

- Approach:
Quantitative with
descriptive design.

- Sample: 258 students
from various study
programs from Prince
Sattam bin Abdulaziz
University.

- Instrument: A
guestionnaire assessing
opinions, attitudes, and
challenges in Al-based
learning was analyzed
using one-way
ANOVA.

- Approach: Qualitative
method with
phenomenological
design.

- Procedure: Structured
interaction with
ChatGPT to simulate

- Implementation

challenges
include
integration  into
the  curriculum

and the risk of
dependency that
may hinder
critical  thinking
skills.

- The majority of
students have
positive opinions
and attitudes
towards Al-based
learning.

- Implementation
challenges
include a lack of
equitable access
to technology and
the need for
further  training
for students and
teachers.

- There are no
significant
differences based
on where they
live or their
parent's education
level, but there
are  differences
based on
students' level of
study.

- ChatGPT has
limitations in
understanding the
specific  context
of learning,
resulting in
information that
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language education.

- Guide the
development of Al-
based learning
strategies in Saudi
Arabia.

- Support planning
for more inclusive
and effective Al
integration in English
language education.
- Research findings
help  administrators
and policymakers
design curricula that
meet students' needs.

- Highlights the need
for a cautious
approach when
integrating Al into
language education
o) that the
technology
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Additional
Language

Al-Based
Mobile Learning
In English
Language
Teaching (ELT)
For EFL
Learners:
Enhancing
Pronunciation
With ELSA
SPEAK In
Oman

English vocabulary
learning scenarios.

- Data  Analysis:
Thematic approach to
identify patterns,
challenges, and

opportunities in using

ChatGPT for learning.

- Approach:
Quantitative with non-
control
pretest-posttest

equivalent

group
design.

- Sample: EFL students
in Oman were divided
and

into control
experimental groups.

- Instrument:
test
after

Pronunciation
before and
intervention.

IS sometimes less
relevant or
inappropriate.

- ChatGPT often
fails to adapt
materials to the
specific needs of
learners, reducing
personalization in
the learning
process.

- Potential
reliance on Al
can hinder the
development of
learners' critical
thinking  skills
and independent
learning abilities.
- ELSA Speak
students showed
significantly
improved
pronunciation
skills  compared
to the control
group.

- The real-time
feedback feature
helps students
identify and
correct
pronunciation
errors

independently.

- Using Al-based
applications
increases
students'
motivation  and
engagement  in
the English

learning process.

complements, rather
than replaces, human
interaction.

- Guides for
educators to harness
the power of Al

while addressing its
limitations.

- Encourages the
development of
strategies that ensure
Al is used as an
effective  tool in
language education.

- Emphasize the
potential of Al-based
applications such as
ELSA Speak to
improve EFL
students'

pronunciation skills.
- Support  self-
directed learning and
improve the quality
of English language
education through Al

technology.
- Guide educators on
integrating Al

technology into the
ELT curriculum for
more effective
learning outcomes.
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Applying Al In
A Tutoring
System For
Supporting
Students' ELL In
Hong Kong
Middle School

Leveraging Al

For  Enhanced
Language
Learning

Among ESL
Students

- Approach: Qualitative
with case study design.
- Procedure: Develop
and implement an Al-
based tutoring system
in a Hong Kong
secondary school.

- Data: Observation,
interviews, and
document analysis

related to using the Al
tutoring system.

- Approach: Qualitative
study with case study

design.

- Procedure:  ESL
students used various
Al  applications  for

ELL, including chatbots

and adaptive learning
platforms.

- Analysis: Data were
collected through
observations,
interviews, and
questionnaires, then
analyzed thematically

to find patterns of
benefits and challenges.

- The Al tutor
system helps
students improve
their English
skills, especially
in vocabulary
comprehension
and usage.

- The system
increases student
motivation
through instant
feedback and
learning materials
tailored to
individual needs.
- Challenges
include adequate
technological
infrastructure and
teacher training
for Al integration
in teaching.

- Al technology
helps  improve
English speaking
and
comprehension
skills through
instant feedback
and personalized

eXercises.
- Students show
increased
motivation and
engagement
thanks to
interactive  and
innovative

learning methods.
- Key challenges
include adequate

113
- Opening up
opportunities for

innovation in English

language  teaching
methods using Al as
an effective

educational tool.

- Guiding educators
and policymakers to
design Al
technologies that
support effective
ELL in schools.

- Encouraging the
development of
strategies to address

the challenges of
implementing Al
technologies in
language education,
including  educator
training and
infrastructure
procurement.

- Highlight  the
potential of Al as an
adaptive and
personalized
language learning
tool for ESL
students.

- Guide educators in
effectively
integrating Al

technology into the
ELL curriculum.

- Encourage the
development of
strategies to address
the challenges of
implementing Al
technology in
language  learning,
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The Role Of Al
In Transforming

ELL For
Students At
Junior High
School

Role Of Al In
Learning

Romanian As A
Second
Language
International
Students

For

- Approach: Qualitative
with case study design.
- Procedure: Junior high
school students were
introduced to Al-based
learning  applications,
such as adaptive
platforms, to improve
their English skills.

- Data Analysis:
Observations,
interviews, and

document analysis were
used to evaluate the
effectiveness of using
Al in language learning.

- Approach: Qualitative

with  a focus on
integrating  Al-based
tools in  Romanian

language learning for
international students.

- Procedure:
International  students
use Al-based learning
applications, such as
SpeakPal and TalkPal,
which offer

technological
infrastructure and
educator training
to make the most
of Al technology.
- Al technology
helps junior high
school  students
improve their
English speaking
and
comprehension
skills through
instant feedback
and personalized
practice.

- Students show
increased
motivation to
learn due to Al
technology's
interactive
approach.

- Challenges
include adequate
technological
infrastructure and
teacher training
to integrate Al in
teaching

optimally.

- Al improves
students'
language  skills
through  instant
feedback and
personalized
eXercises.

- The interactivity
of Al  tools
increases
students'
motivation and

increasing its
accessibility and
effectiveness.

- Emphasize the
potential of Al to
support more
adaptive ELL
tailored to  the
individual needs of
junior high school
students.

- Guide schools and
educators to adopt Al
technology in the
curriculum to
improve junior high
school students’ ELL
outcomes.

- Encourage
innovation in
language education
and ensure
accessibility of ELL
for students from
various backgrounds.

- Unlocking
opportunities for
innovation in
teaching Romanian
as a second language

using Al
technologies for a
more  personalized

learning experience.

- Guiding educators
and policymakers in
designing curricula
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Role Of Al In
Facilitating ELL

For Non-Native

Speakers

Ma Exploring The

Acceptance Of

Generative Al

For

Language

personalized  learning
sessions.

- Data: Data were
collected through

observation, interviews,
and analysis of students'
performance using Al
tools for Romanian
language learning.

- Approach: Qualitative
with a focus on
exploring using Al-
based tools in ELL for
non-native speakers.

- Procedure: Students
used various Al-based
applications, such as
chatbots and adaptive
learning platforms, to
improve their English
skills.

- Data: Data were
collected through
observation, interviews,
and analysis of student
performance to evaluate
the effectiveness of Al
tools in  language
learning.

- Approach: The
extended  technology
acceptance model
(TAM) was used to

engagement  in
the language
learning process.
- Challenges
include adequate
technological
infrastructure and
teacher training
to integrate Al in
teaching
optimally.

- Al technology
provides instant
feedback and
personalized
practice,
significantly
improving
English skills.

- Using Al tools
increases
students'
motivation  and
engagement  in
English learning
through
interactive
engaging
methods.
- Implementation
challenges
include adequate
technological
infrastructure and
educator training
to integrate Al
tools optimally.

and

- Personal
innovativeness
level influences

acceptance; more
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integrating Al
technologies for
better language
learning outcomes.

- Increasing the
accessibility of
Romanian language
learning for
international students
by enabling self-
paced learning
outside the formal
classroom.

- Encourage
innovation in English
language education
by offering a more
adaptive and
personalized
approach for
native speakers.
- Guide educators
and policymakers to
effectively integrate
Al technology into
ELL curricula.

- Open wider access
to ELL by enabling

non-

independent and
flexible learning
outside the formal
classroom.

- Provides theoretical
insights by extending
the TAM model to
include relevant
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Learning

Among EFL
Postgraduate
Students: An
Extended TAM
Approach

Pocket
Master-
Language
Learning With
Reinforcement
Learning,
Augmented
Reality And Al

English

analyze the factors
influencing the
acceptance of GenAl in
ELL.

- Procedure: A survey
was conducted on 497

EFL postgraduate
students. Data were
analyzed using
structural equation
modeling (PLS-SEM).

- Data  Analysis:
Measuring the
relationship ~ between

individual, social, and
technological factors on
behavioral intention to
use GenAl.

Approach: A
combination of
reinforcement learning,
augmented reality
(AR), and Al was
applied in the design of
the English learning
application.

- Procedure:  Users
completed  AR-based
tasks and interactive
exercises developed
with reinforcement
learning to improve
language skills.

- Data Analysis: User
interaction data was
collected and analyzed
to  understand  the
effectiveness of
technology-based

innovative
students are more
likely to accept
the technology.

- Subjective
norms,  namely
social influences

from friends and
the environment,
play an important
role in shaping
attitudes toward
using GenAl.

- Perceived ease
of use and
usefulness of the
technology
directly influence
the intention to
use GenAl in
language
learning.

- Al integration
allows the app to
customize
learning activities
based on
students'
individual
learning styles.

- AR technology
increases student
engagement by
providing an
immersive
learning
experience.

- Reinforcement

learning helps
strengthen
information
retention and

social and individual
factors in technology
acceptance in
language learning.

- Provides guidelines
for educators to
foster innovation and
trust in GenAl to
increase its adoption
in English language

education.

- Emphasizes the
importance of
adequate

infrastructure and
educator training to
effectively integrate

GenAl into language
learning curricula.

- Using advanced
technology,
introducing an
innovative approach
to more interactive
and personalized
ELL.

- Providing insights
for educational app
developers on how to

incorporate  modern
technology to
improve students'
language skills.

- Providing effective
self-paced learning
tools for English
language  learners,
allowing  schedule
and learning style
flexibility.
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learning. language
acquisition by
providing
immediate
adaptive
feedback.
N Enhancing - Approach: A - Al technology - Unlocking
Sarnovska,  English qualitative study provides instant opportunities for
Y Rybinska Language exploring Al-based feedback and innovation in English
(2023) Education: tools in English personalized language education
Leveraging Al language education. exercises, helping by offering students a
For  Effective - Procedure: Students students improve more adaptive and
Teaching And use Al-based their English personalized
Learning applications, such as skills. approach.
adaptive learning - Al-based - Providing guidance
systems and platforms for educators and
conversational agents, increase student policymakers in
to develop their English motivation and designing Al-based
language skills. engagement curricula to support
- Data Analysis: Data through better ELL outcomes.
were collected through interactive - Increasing the
observation, interviews, learning methods. accessibility of ELL
and analysis of students’ - Implementation for diverse groups of
performance using Al challenges learners, enabling
tools for language include adequate independent learning
learning. technological outside of the formal
infrastructure and classroom.
training for
educators to
integrate Al
effectively.
5. DISCUSSION

Based on the synthesis of findings across the 13 studies, this discussion addresses the
three formulated research questions regarding the use, effectiveness, and impact of Al in
ELL. Expert perspectives are integrated to provide a more comprehensive analysis.

1. How is Al used in English language learning?
The SLR reveals diverse applications of Al in ELL. Al technologies such as
chatbots, adaptive learning platforms, mobile applications, and virtual tutoring systems are
employed to facilitate language acquisition. These tools provide personalized learning
experiences tailored to individual students' proficiency levels, needs, and learning paces.
For example, applications like ELSA Speak and Duolingo use Al to offer real-time
feedback on pronunciation and grammar, while generative Al models like ChatGPT
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simulate conversational practice to improve speaking and writing skills. According to Jian
(2023), Al-driven personalization allows learners to overcome specific linguistic
challenges by addressing their unique needs. Moreover, reinforcement learning algorithms
integrated into augmented reality platforms further enhance engagement by creating
immersive learning environments. Gao (2025) noted that immersive tools foster deeper
cognitive engagement, leading to improved learning outcomes. The studies underscore that
Al supplements traditional classroom instruction and is a standalone resource for
independent learning.

2. How effective is Al as a medium for English language learning?

The reviewed studies consistently demonstrate that Al is an effective medium for
ELLs. Key findings highlight significant improvements in students' language skills,
including vocabulary acquisition, pronunciation, grammar accuracy, and conversational
fluency. Al tools' ability to provide immediate and adaptive feedback is pivotal in these
improvements. Yesilyurt (2023) and Fadieieva (2023) emphasize that adaptive feedback
mechanisms help learners identify and correct errors in real-time, accelerating skill
development. Additionally, gamified learning elements and interactivity within Al
platforms increase motivation and engagement among younger learners. Al's advanced
analytics and personalized recommendations ensure focused and efficient learning
pathways for postgraduate students and non-native speakers. However, the effectiveness of
Al as a learning medium also depends on external factors such as access to technology,
user proficiency, and the quality of Al tools. Guan et al. (2024) argue that these factors
highlight the need for equitable access to digital resources and teacher training programs.
These findings indicate that while Al is highly effective, its potential is maximized when
integrated with a well-structured curriculum and appropriate support systems.

3. How does the use of Al affect English language learning?

Al has a multifaceted impact on ELL, influencing cognitive and affective domains.
Cognitively, Al enhances learners' abilities to process and retain linguistic knowledge by
providing structured practice and targeted interventions. The automated feedback
mechanisms embedded in Al tools facilitate self-correction and accelerate mastery of
language skills. According to Garcia and Wei (2024), a structured practice supported by Al
promotes better retention and application of language concepts. Affective impacts include
increased confidence and reduced anxiety among learners, as Al tools create a low-
pressure environment for practicing language skills. Additionally, the integration of Al
promotes inclusivity by offering flexible learning options for students from diverse
backgrounds, including those with limited access to traditional educational resources.
However, Werdiningsih et al. (2024) caution that over-reliance on Al may impede critical
thinking and interpersonal communication skills, suggesting a need for balanced
integration.

Despite these advantages, the studies identify challenges that need to be addressed.
These include the digital divide, teacher training for integrating Al into pedagogical
practices, and concerns regarding over-reliance on Al. Addressing these challenges is
crucial for ensuring Al's impact on language learning remains positive and sustainable.
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6. CONCLUSION

Through a SLR approach of 13 relevant articles published between 2020-2024, this
research found that the use of Al in ELL has grown significantly and provides a range of
tangible benefits. Al is used in various forms, such as chatbots, adaptive learning
platforms, mobile apps, and virtual tutor systems, to provide a more personalized,
interactive, and adaptive learning experience to individual needs. These technologies
provide instant feedback customized material recommendations, and create immersive
learning environments by integrating augmented reality and reinforcement learning.

In terms of effectiveness, the analyzed studies show that Al consistently improves
learners’ English language skills, including vocabulary acquisition, grammar accuracy,
speaking skills, and pronunciation. These improvements are reinforced by adaptive
feedback mechanisms, gamification elements, and interaction-based learning, which boost
learners’ motivation, engagement, and confidence. However, the effectiveness of Al also
depends on external factors such as access to technology, infrastructure readiness, and
educators' competence in integrating Al into pedagogical practices.

The impact of Al on ELL improves cognitive aspects and affects the affective
domain. Al supports self-directed learning, expands access to learning for students from
different backgrounds, and reduces anxiety in language practice. However, some
challenges need to be addressed, such as the risk of Al dependency that may weaken
critical thinking skills and social interaction, the digital divide, and the need for educators
to be trained.

Overall, the results of this study suggest that Al has great potential to support and
enrich ELL, provided that its use is balanced and integrated with humanized learning
approaches that consider pedagogical, technological, and social aspects. The implications
of these findings point to the importance of collaboration between technology developers,
educators, and policymakers to create an adaptive, inclusive, and sustainable learning
ecosystem in the digital era.
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