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ABSTRACT

In recent years, the use of Artificial Intelligence (Al) in education has had a significant impact on foreign language
learning, particularly for English as a Foreign Language (EFL) students in higher education. This paper examines how
Al technologies are transforming language proficiency development in Azerbaijani and Indian universities. Utilizing a
mixed-methods approach, the study analyses a simulated dataset that includes surveys and interviews with undergradu-
ate and postgraduate EFL learners and educators from selected Azerbaijani and Indian institutions. The findings indicate
that Al-driven tools, such as language learning applications, intelligent tutoring systems, speech recognition software,

and chatbots, positively influence learner autonomy, vocabulary development, and pronunciation skills. However, the
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research also highlights challenges such as issues with technology access, disparities in digital literacy, and resistance to

new teaching methods. The study is grounded in Vygotsky’s Sociocultural Theory and Technological Pedagogical Con-

tent Knowledge (TPACK). Results suggest that Al not only improves language skills but also facilitates personalized

and adaptive learning experiences, positioning it as a valuable resource in EFL education. The paper concludes with rec-

ommendations for Al-integrated strategies aimed at language curriculum developers, educators, and policymakers to en-

hance proficiency outcomes. This research contributes to the growing conversation about Al in language education and

emphasizes the need for ethical and context-aware implementation within India’s diverse educational landscape.

Keywords: Language Proficiency; Artificial Intelligence; Foreign Language; HEI; Social Action; Digital Pedagogy; So-

ciocultural interaction; Sustainable Development Goals

1. Introduction

In the digital age, where globalization and technologi-
cal innovation intersect, the demand for proficient English
communication skills has never been higher. English, func-
tioning as a global lingua franca, is an essential tool for
academic advancement, professional mobility, and social
capital . For countries like India, where English is taught
as a second or foreign language in most higher education
institutions the challenge of ensuring consistent foreign
language proficiency among EFL (English as a Foreign
Language) learners persists despite longstanding curricular
reforms and pedagogical interventions . Artificial Intel-
ligence (AI) has emerged as a transformative force in edu-
cation, offering tools that personalize learning experiences,
adapt content to individual learner needs, and provide re-
al-time feedback. Al-driven platforms such as Duolingo,
Grammarly, Elsa Speak, and Google Translate are increas-
ingly integrated into formal and informal learning environ-
ments. For EFL learners in higher education, especially in
linguistically diverse and resource-challenged contexts like
India, these tools offer the promise of bridging proficiency
gaps and enhancing engagement beyond traditional class-
room settings .

Despite the proliferation of these technologies, a sys-
tematic inquiry into their actual impact on language acqui-
sition among Azerbaijani and Indian EFL students remains
limited. While studies in developed nations have examined
the potential of Al in second language acquisition, there is
a lack of localized research that considers the socio-educa-
tional specificities of Azerbaijani and Indian learners, such
as regional language dominance, digital literacy levels,
and institutional infrastructure. This paper seeks to address

that gap by exploring the role of Al in developing lan-

guage proficiency among EFL students in Azerbaijani and
Indian higher education institutions . The importance
of this research is underscored by Azerbaijan and India’s
rapidly evolving higher education ecosystem, which is em-
bracing the Indian National Education Policy (NEP) 2020
and Azerbaijani Policy in Education (2009). The policy
encourages digital innovation, personalized learning, and
skill-based education, making Al adoption in classrooms
both timely and necessary. However, implementation var-
ies significantly across rural and urban institutions, public
and private sectors, and among students from different

> This study aims to examine

socio-economic strata '
how Al influences EFL learners’ proficiency in speaking,
listening, reading, and writing skills. It also investigates
learner attitudes towards Al tools, the perceived challenges
in adoption, and pedagogical implications for teachers and

"1 By simulating data gathered

curriculum designers
through surveys and interviews with EFL students and in-
structors across India, the research offers insight into how
technology-mediated instruction is redefining language
learning. Henceforth, this research is grounded in two key
theoretical frameworks: Vygotsky’s Sociocultural Theory,
which emphasizes the role of mediated learning and social
interaction in cognitive development; and the Technolog-
ical Pedagogical Content Knowledge (TPACK) model,
which outlines the intersection of technology, pedagogy,
and content knowledge required for effective technology
integration in education. This paper makes a dual contribu-
tion: first, by mapping the current state of Al adoption in
EFL classrooms across India; and second, by offering ped-
agogically sound and context-sensitive recommendations
for enhancing language proficiency through Al. Ultimate-
ly, this research aspires to inform academic stakeholders—

faculty, administrators, policymakers, and ed-tech devel-
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opers—about the strategic integration of Al in language
education that supports both linguistic competence and

learner agency .

2. Review of Literature

The coagulation of foreign language acquisition and
artificial intelligence (AI) has opened promising avenues
in educational research, particularly in English as a For-
eign Language (EFL) contexts. This literature review crit-
ically synthesizes foundational and emerging scholarship

across five key dimensions:

(1) persistent challenges in EFL proficiency in higher
education,

(2) global developments in Al-assisted language
learning,

(3) AI implementation within the Azerbaijani and
Indian higher education system,

(4) relevant pedagogical and theoretical frameworks,
and

(5) prevailing research gaps this study intends to ad-

dress.

2.1. Persistent Challenges in EFL Proficiency
in Higher Education

English language instruction in Azerbaijani and Indi-
an higher education operates within a complex multilin-
gual framework. Although English is one of the official
languages and often the primary medium of instruction at
the tertiary level, it functions as a second or foreign lan-
guage for the vast majority of learners "', The disjunction
between curricular intent and communicative competence
remains a well-documented issue. Several studies reveal
that Azerbaijani and Indian EFL learners often exhibit
asymmetrical language proficiency, where reading and
writing abilities outpace speaking and listening skills "'®,
These imbalances stem largely from rote-based instruction,
exam-oriented syllabi, and the lack of authentic communi-
cative exposure. Compounding these challenges are factors
such as limited classroom interaction, insufficient teach-
er training in EFL-specific pedagogy, and infrastructure

17

disparities across institutions """, The urban-rural divide

plays a significant role in determining language learning

opportunities. While metropolitan universities may offer
enriched digital access, students in Tier-2 and Tier-3 cit-
ies, and especially in public institutions, continue to strug-
gle with resource constraints and faculty shortages "*".
Moreover, the dominance of regional languages in every-
day life impedes immersive English language acquisition,

a point emphasized in sociolinguistic studies ",

2.2.Global Developments in AI-Assisted Lan-
guage Learning

Al in education has evolved beyond automation into
a transformative pedagogical tool that facilitates personal-
ized, scalable, and data-driven instruction. Within language
learning, Al technologies have advanced along several

pathways:

* Intelligent Tutoring Systems (ITS) that adapt to learner
pace (e.g., Carnegie Learning, ALEKS)

* Natural Language Processing (NLP) tools for writing
improvement (e.g., Grammarly, Quillbot)

* Speech recognition and pronunciation trainers (e.g.,
ELSA Speak, Google Voice)

* Chatbots and conversational agents (e.g., Replika,
ChatGPT)

Studies in North America, East Asia, and Europe
show that these tools increase learner motivation, support
metacognition, and provide immediate feedback—critical
components of effective language instruction. Research by
Loewen et al. *'" demonstrated that Duolingo users could
achieve language outcomes comparable to introductory
university courses, though only when used with discipline
and over time.

More recent research explores adaptive learning algo-
rithms that dynamically adjust difficulty levels based on
learner responses > **. These systems offer personalized
learning paths, often unavailable in standard classrooms
3l However, scholars caution against over-reliance: as
assert; Al tools may reinforce existing patterns rather than
develop new linguistic structures if not complemented by
pedagogical scaffolding. Further, ethical issues such as sur-
veillance, data privacy, algorithmic bias, and linguistic im-
perialism in Al-driven platforms are beginning to receive
attention “*, The assumption that learners benefit equally

from globalized digital tools ignores cultural and contextu-
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al diversity—an issue central to this study’s focus on India.

2.3.AlI Implementation in Azerbaijani and
Indian Higher Education: Promise and
Pitfalls

While Al adoption in Azerbaijani and Indian higher
education is accelerating—spurred by National Education
Policy (NEP) 2020 and digital transformation efforts—
it remains uneven and fragmented across institutions. The
NEP calls for “inclusive, learner-centric, and technolo-
gy-enabled education,” yet most universities lack strategic
frameworks to incorporate Al meaningfully into language
pedagogy 7.

Research on Al-assisted language learning in India re-
mains embryonic. A few notable studies shed light on early
trends. Bansal & Kumar ' reported that engineering stu-
dents using ELSA Speak and Hello English apps displayed
moderate improvements in pronunciation and fluency,
though digital fatigue and infrastructural inconsistency
limited sustained engagement **. Another concern is dig-
ital elitism. Private institutions in urban centres are more
likely to offer Al-enhanced classrooms, while public uni-
versities, especially in rural belts, remain under-resourced.
Faculty apprehension toward Al integration further limits
pedagogical innovation. Many language teachers report
low confidence in using Al tools due to inadequate training
and unclear curriculum alignment ***”),

There is also a linguistic gap: most Al tools are de-
signed for native or near-native English contexts. Azerbai-
jani and Indian learners often face challenges with accent
recognition, idiomatic expressions, and cultural referenc-
es embedded in Western-developed applications **. This
mismatch reduces tool efficacy and may reinforce learner
alienation. Thus, while Al holds substantial potential, its
deployment in India must address contextual, infrastructur-

al, and pedagogical realities to be truly transformative.

2.4. Pedagogical and Theoretical Frameworks:
A Dual Lens

2.4.1. Sociocultural Theory

Vygotsky’s Sociocultural Theory (SCT) emphasizes

the role of mediation, social interaction, and cultural con-

text in cognitive development. Within language education,
SCT underscores that learning is not an isolated activity
but occurs through dialogic engagement, often with more
knowledgeable others. Al tools, in this view, act as digi-
tal mediators—offering scaffolding that supports learners
within their Zone of Proximal Development (ZPD). For
example, real-time feedback provided by NLP tools or
pronunciation correction by speech Al acts as proximal
guidance—especially for learners with limited access to
expert instruction. However, SCT also warns that context
and cultural authenticity are vital. If Al tools lack cultural
sensitivity or meaningful interaction, their mediation may

be shallow or misaligned with learner needs.

2.4.2. Technological Pedagogical Content
Knowledge (TPACK)

The TPACK ” framework presents a nuanced model
for understanding how teachers integrate technology into
subject-specific pedagogy. For effective Al integration in
EFL settings, educators must possess knowledge across

three domains:

* Content Knowledge (CK): Proficiency in English lan-
guage structures and usage

» Pedagogical Knowledge (PK): Understanding of second
language acquisition and communicative methods

* Technological Knowledge (TK): Familiarity with Al

platforms, app functionalities, and affordances

2.5.Research Gap

Despite a growing body of literature surrounding the
role of Al in foreign language education, the research re-
mains fragmented, under-contextualized, and pedagogical-
ly shallow, especially in the context of Azerbaijani and In-
dian higher education. A critical examination of the global
and regional studies reviewed above reveals the following

significant gaps:

2.5.1. Geographic and Contextual Underrep-
resentation

The bulk of empirical studies exploring Al integration
in language learning originates from developed educational

systems in North America, Europe, and parts of East Asia
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(e.g., South Korea, Japan, China). These contexts benefit
from robust digital infrastructure, consistent institution-
al funding, and high digital literacy among students and

3171 By contrast, Azerbaijani and Indian higher

faculty !
education operates under socio-economically stratified and
linguistically diverse conditions, where access to Al tools,
teacher readiness, and curriculum integration vary widely
across regions and institutions. While isolated Azerbaijani
and Indian studies do exist, often lack the scope, scale, or
methodological rigor to yield generalizable insights.

This lack of Azerbaijan and India-specific empirical
evidence hampers both theoretical development and policy
formulation, particularly in a country that stands to benefit
substantially from scalable, technology-enabled language

learning.

2.5.2. Neglect of Integrated Skill Development

Many existing studies tend to focus on individual com-
ponents of language proficiency—primarily vocabulary
acquisition (through Duolingo or Memrise), writing skills
(via Grammarly or Quillbot), or pronunciation (with ELSA
Speak). However, language acquisition is an integrated
process, and proficiency is best measured across the four
core skills: speaking, listening, reading, and writing.

There is a notable lack of comprehensive, multimod-
al assessment of how Al platforms affect students’ overall
language competence. Most tools offer feedback in silos
(e.g., spelling correction or pronunciation scoring), which
limits our understanding of cumulative and communicative

learning outcomes.

2.5.3. Insufficient Learner-Instructor Com-
parative Perspectives

While student-centric studies dominate the literature—
often using surveys or usage analytics—there is limited
engagement with the perspectives of language instructors,
who are critical agents in the integration and pedagogical
framing of Al tools. Moreover, there is a lack of compar-
ative studies that analyse discrepancies or alignments be-
tween learner expectations and teacher assumptions about
Al-assisted instruction.

This oversight undermines our understanding of the

instructional ecosystem and how attitudes, beliefs, and

practices on both sides shape the effectiveness of technolo-

gy-mediated learning.

2.5.4. Overemphasis on Tool Efficacy, Under-
emphasis on Pedagogical Mediation

A large portion of current research focuses on evaluat-
ing the functionality or accuracy of specific Al tools—such
as whether a chatbot enhances speaking fluency or whether
a grammar checker improves writing quality. While such
micro-level evaluations are useful, they often ignore the
pedagogical processes that surround these tools.

There is limited exploration of how AI tools are
framed, scaffolded, and integrated into curriculum. With-
out this lens, studies risk treating technology as an isolated
input rather than a component of a broader educational in-

B2 Effective use of Al is not just about

teraction system
access or exposure; it depends heavily on instructional de-
sign, feedback mechanisms, and learner engagement strat-

egies—areas that remain underexplored.

2.5.5. Limited Mixed-Methods and Longitudi-
nal Research

The majority of available studies are quantitative,
short-term, and descriptive, relying on student surveys or
app usage statistics. There is a shortage of qualitative in-
sights into learner experiences, cognitive engagement, or
emotional responses to Al. Even fewer studies adopt lon-
gitudinal approaches that track changes in language profi-
ciency over time due to sustained Al use. A mixed-methods
approach—one that combines performance data with inter-
view-based reflection, classroom observations, and content
analysis—is essential for a more nuanced understanding
of AI’s pedagogical and psychological impact. This is es-
pecially important in EFL contexts where affective factors
(e.g., anxiety, motivation, confidence) significantly influ-

. 24
ence learning outcomes ™Y,

2.5.6. Digital Divide and Ethical Dimensions

Another gap relates to equity and access. In India,
where digital literacy, internet penetration, and smart-
phone availability vary widely across socio-economic and

linguistic groups, there is limited research on who gets to
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benefit from Al tools and who remains excluded.

In addition, ethical considerations such as student data
privacy, algorithmic bias, dependency on digital correction,
and the erosion of critical thinking are scarcely addressed
in Azerbaijani and Indian scholarship. As Al tools become
more autonomous and decision-making, their deployment
must be critically assessed through ethical and cultural
lenses—especially in multilingual, postcolonial societies
like India.

2.5.7. Absence of Theoretical Anchoring in
Azerbaijani and Indian Studies

While global studies increasingly engage with theo-
retical frameworks such as Sociocultural Theory, TPACK,
or Constructivist learning, Azerbaijani and Indian-based
research often lacks robust theoretical grounding. This re-
duces the interpretive depth of findings and limits their ap-
plicability beyond surface-level observations. The absence
of theory also hampers efforts to build localized, culturally
relevant models of Al-assisted language pedagogy, which
is critical for sustainable educational innovation in India’s

diverse academic environments.

3. Theoretical Framework

This study adopts a dual-theoretical framework com-
prising Vygotsky’s Sociocultural Theory (SCT) and the
Technological Pedagogical Content Knowledge (TPACK)
model to understand the pedagogical integration and im-
pact of Artificial Intelligence (Al) tools on EFL learners’
foreign language proficiency in Azerbaijani and Indian
higher education. The selection of this framework is nei-
ther incidental nor ornamental; rather, it is a strategic re-
sponse to the multi-layered nature of language learning,
digital mediation, and instructional design in the Azerbai-

jani and Indian context.

3.1. Vygotsky’s Sociocultural Theory (SCT)

Originally developed by Lev Vygotsky in the early
20th century, Sociocultural Theory (SCT) posits that cog-
nitive development is fundamentally a socially mediated
process. Learning, according to SCT, occurs not in iso-

lation but through interaction with more knowledgeable

others and cultural tools that shape thought, language,
and behaviour "', Language itself is not merely a vehi-
cle of communication but a primary medium of cognitive
growth, making SCT particularly salient for foreign lan-

guage learning research.

3.1.1. Mediation through Tools

Central to SCT is the concept of mediation—the pro-
cess by which tools (both symbolic and material) intervene
in human activity to extend cognitive capabilities. In tra-
ditional language classrooms, such mediation is primarily
facilitated by teachers, textbooks, and peer interaction. In
an Al-enhanced environment, however, digital tools them-
selves become mediators. Language learning apps, speech
recognition engines, Al chatbots, and adaptive grammar
platforms serve as cognitive artifacts that scaffold learner
development within the Zone of Proximal Development
(ZPD)—the space between what learners can do inde-
pendently and what they can do with guided support.

Al systems, when designed well, can dynamically ad-
just content difficulty, provide immediate feedback, and
model correct language use—thus offering scaffolded
learning experiences tailored to individual needs. For EFL
learners in India, where qualified teachers and immersive
English environments are often unavailable, these Al tools

potentially function as digital mentors.

3.1.2. Social Interaction and Dialogic Learning

While Al tools are typically seen as impersonal, recent
innovations such as Al-powered conversational agents at-
tempt to simulate social interaction. These agents, although
limited in pragmatic nuance, offer a controlled space for
low-anxiety language practice, which is especially useful
in contexts where learners face cultural or affective barri-

334 1n this view, Al becomes a

ers to verbal expression '
proxy interlocutor, facilitating internalization of linguistic

structures through repetitive, structured dialogue.

3.1.3. Cultural-Historical Embeddedness

SCT also reminds us that all tools are culturally and
historically situated. Most Al platforms used in Azerbaijani

and Indian classrooms are developed in Western contexts,
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with limited localization in terms of linguistic variety, so-
ciocultural idioms, or regional accents. This study exam-
ines whether Al tools can truly act as meaningful mediators
when they are not contextually aligned with the learner’s
cultural and linguistic background. SCT provides a robust
lens to examine how Al mediates language learning, the
nature of interaction it enables, and the cultural limitations

it may reinforce in EFL classrooms in India.

3.2.Technological Pedagogical Content
Knowledge (TPACK)

While SCT illuminates the learner’s experience,
TPACK ™" shifts focus to the instructor, exploring how ed-
ucators integrate technology effectively within subject-spe-
cific pedagogy.

3.2.1. Core Components

The TPACK framework comprises three interdepen-

dent knowledge domains:

* Content Knowledge (CK): Mastery of the subject—
in this case, English language structures, grammar, and
communicative conventions.

e Pedagogical Knowledge (PK): Understanding of lan-
guage acquisition theories, instructional strategies, class-
room management, and learner psychology.

e Technological Knowledge (TK): Familiarity with tools
like Al-driven writing assistants, voice analysis software,

language learning apps, and adaptive platforms.

The intersection of these domains—TPACK—rep-
resents the ability to blend content, pedagogy, and tech-
nology into coherent instructional strategies that are
context-sensitive, learner-responsive, and pedagogically

sound.

3.2.2. TPACK in Al-Integrated EFL Instruc-
tion

In the Azerbaijani and Indian higher education context,
instructors often possess strong CK and moderate PK but
exhibit limited TK, particularly in emerging Al technolo-
gies. Many are unaware of how Al tools can be integrated
into formative assessment, feedback cycles, or differen-

tiated instruction. Others may resist Al due to perceived

threats to traditional teacher roles or due to institutional
constraints, such as lack of professional development,
time, or infrastructure.

This study applies the TPACK framework to evaluate:

* How confident are Azerbaijani and Indian EFL instruc-
tors in using Al tools?

* Do they design Al-mediated learning activities intention-
ally, or use them in an ad-hoc manner?

* How do they perceive the role of Al in shaping their
teaching identity?

By addressing these questions, TPACK helps reveal
both the affordances and limitations of Al in the hands of
instructors, making it indispensable for understanding the

pedagogical ecosystem into which Al is being introduced.

3.3.Rationale for a Dual-Theoretical Frame-
work

The choice of a dual-theoretical framework is inten-
tional and strategic, given the multi-actor, multi-layered
nature of Al-assisted language education. While many
studies anchor themselves in either cognitive-develop-
mental or instructional-design perspectives, this research
argues that a comprehensive understanding of Al in EFL
learning requires a dialogic approach—one that examines
both learner-centred mediation (via SCT) and teacher-cen-
tred design and deployment (via TPACK).

This integrated framework is especially appropriate

for the Azerbaijani and Indian context, where:

 Learners frequently engage with Al tools autonomously
outside the classroom (making SCT’s focus on media-
tion and self-regulation highly relevant)

* Instructors often struggle to meaningfully integrate tech-
nology into curriculum due to structural, epistemologi-
cal, or affective barriers (warranting the application of
TPACK)

Moreover, the dual framework allows this study to
analyse the alignment (or misalignment) between the
learner’s experience of Al and the instructor’s pedagogical
intentions—a critical consideration in contexts where tech-
nological infrastructure is uneven and institutional support

is limited.
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3.4. Application of Theoretical Framework in
Research Design

This dual framework will inform both the data col-
lection instruments and analysis protocols in the present

study. For example:

e The simulated student surveys and interviews will in-
clude constructs like ZPD, scaffolding, social interac-
tion, and learner agency (from SCT).

* The teacher-centred tools will evaluate TPACK domains
using adapted Likert-scale rubrics and open-ended re-

flections on Al integration in teaching.

Through this approach, the study maintains theoreti-
cal consistency while offering a multi-perspectival under-

standing of Al-enhanced language learning.

3.5. Limitations and Future Expansion

While SCT and TPACK provide strong explanatory
power, they are not exhaustive. SCT does not adequate-
ly address institutional or policy-level variables, such as
funding, digital equity, or curricular mandates. TPACK,
while pedagogically rich, is often critiqued for its lack of
operational clarity in diverse educational settings. Future
research could integrate Activity Theory or Critical Peda-
gogy to further enrich the analytical lens, particularly for
exploring systemic issues in Al deployment. By combining
the learner-centric insights of Sociocultural Theory with
the instructor-focused structure of TPACK, this study is
well-positioned to interrogate the nuanced interplay be-
tween Al, pedagogy, and language learning in Azerbai-
jani and Indian higher education. This dual-theoretical
approach ensures that the research remains anchored in
sound educational theory while remaining responsive to
real-world complexities of EFL instruction in a digitally

transforming landscape.

4. Research Methodology

4.1. Introduction

In alignment with the study’s overarching aim—to ex-
plore the influence of Al technologies on foreign language
proficiency among EFL learners in Azerbaijani and Indian

higher education—this section details the epistemological,

methodological, and procedural frameworks that guide
the inquiry. Given the complexity of educational environ-
ments, especially when mediated by emergent technolo-
gies like Al, the study adopts a convergent mixed-methods
research design, supported by simulated yet contextually
anchored data. The methodology is further informed by the
theoretical integration of Vygotsky’s Sociocultural Theory
(SCT) and the TPACK (Technological Pedagogical Con-
tent Knowledge) framework, offering both learner- and in-

structor-centred insights.

4.2.Research Paradigm and Philosophical
Orientation

The study operates within a pragmatic paradigm,
which values both quantitative precision and qualitative
richness to derive meaning from educational practices.
Pragmatism permits methodological pluralism—particu-
larly relevant here as Al-driven language learning is both
measurable (e.g., usage frequency, skill improvement) and
experiential (e.g., learner perception, teacher cognition).

In this context, simulated data modelling is not mere-
ly a workaround but a methodological choice that allows
the researcher to test and validate hypothetical education-
al scenarios within plausible, policy-aligned, and litera-
ture-supported frameworks. This approach ensures that the
research remains analytically rigorous and reflective of re-

al-world constraints.

4.3. Research Design: Convergent Mixed Meth-
ods with Simulation

This research employs a Convergent Parallel Mixed
Methods Design "”, wherein quantitative and qualitative
datasets are generated, analysed independently, and then
integrated to form meta-inferences. This approach is par-
ticularly well-suited for understanding the interplay be-

tween:

» Al tool adoption (quantitative),
» Language proficiency outcomes (quantitative),
* Learner experience (qualitative),

* Instructor readiness and pedagogy (qualitative).

Given the absence of field access, simulation model-
ling is employed to replicate representative learner-instruc-

tor interactions, drawing from Azerbaijani and Indian case
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studies, national education reports, and peer-reviewed em-

pirical benchmarks .

4.4. Research Questions

The study seeks to address the following research

questions:

1. To what extent do Al tools influence foreign lan-
guage proficiency (listening, speaking, reading,
writing) among EFL students in Azerbaijani and In-
dian higher education?

2. How do students perceive and utilize Al tools for
language learning, and what challenges or motiva-
tions shape this usage?

3. How do instructors conceptualize, integrate, and
evaluate Al tools in their EFL pedagogy, and what
TPACK-related competencies or gaps emerge?

4. What are the systemic and institutional factors that
enable or constrain Al-enhanced language learning
in the Azerbaijani and Indian higher education eco-

system?
4.5. Population and Sampling

4.5.1. Target Population
The study focuses on two key populations:

e Students: Undergraduate and postgraduate learners en-
rolled in compulsory English communication courses,
often taught as General English or Communication Skills
in non-English majors (engineering, science, commerce).

e Instructors: Faculty members engaged in teaching these
EFL courses in diverse Azerbaijani and Indian higher ed-
ucation institutions, including public universities, private

colleges, and autonomous institutes.

These participants are situated within India’s linguis-
tically plural, digitally evolving, and curriculum-frag-
mented higher education landscape, which presents varied

affordances and constraints for Al integration.

4.5.2. Sampling Method and Simulation De-
sign

Given the diversity of the Azerbaijani and Indian con-

text, a stratified purposive sampling strategy was em-
ployed for simulation, ensuring representation across the

following dimensions:

¢ Institutional Type: Central universities, state universi-
ties, private institutions, and technical colleges

¢ Geography: North, South, East, West, and Northeast re-
gions

¢ Locale: Urban and semi-urban settings

e Socioeconomic Status: Lower-middle-class to up-
per-middle-class learners

 First Language Background: Azerbaijani, Hindi, Tam-
il, Telugu, Bengali, Marathi, Kannada, Malayalam, and
tribal dialects

4.5.3. Simulated Sample Profile

¢ Students (N = 300): Simulated based on validated sur-
vey findings from Azerbaijani and Indian studies, re-
flecting realistic usage of Al tools such as Grammarly,
Duolingo, Google Translate, and ELSA Speak .

e Instructors (N = 30): Simulated based on teacher re-
sponse patterns and TPACK profiling from previous ed-

tech integration studies in India ",

4.6.Data Collection tools

4.6.1. Quantitative tools

Student Questionnaire (Likert-based, 35 items)

Constructs measured:

* Frequency and diversity of Al tool usage

» Perceived gains in LSRW (Listening, Speaking, Read-
ing, Writing)

* Motivation, confidence, and learner autonomy

* Access to infrastructure and digital literacy

* Trust in Al-generated feedback

Instructor Questionnaire (30 items, TPACK-
Aligned)

Constructs measured:

* TPACK self-assessment (TK, PK, CK)
» Experience with Al tools (e.g., content recommendation
engines, grammar evaluators)

* Institutional support and digital ecosystem
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 Perceived pedagogical challenges and ethical dilemmas
» Reflections on student outcomes and classroom integra-

tion

Each item was constructed and calibrated based on the
original TPACK construct rubrics and contextualized for

India.

4.6.2. Qualitative Instruments

Student Interviews (Simulated Narratives from 30
participants)

The semi-structured format focuses on:

¢ Individual learning histories

» Al-facilitated language breakthroughs or frustrations

* Emotional responses (confidence, boredom, frustration,
enjoyment)

» Peer influence and learning culture

Instructor Interviews (Simulated Narratives from
10 participants)

Themes include:

* Perceived alignment of Al with curriculum objectives

* Classroom experience with student engagement using Al

* Training received or needed to implement Al meaning-
fully

» Concerns about student dependency, plagiarism, and au-

thenticity of learning

4.7. Analytical Procedures

4.7.1. Quantitative Analysis

e Descriptive Statistics to profile demographic and usage
behaviour

* Pearson Correlation Analysis to examine relationships
between Al usage and proficiency indicators

* Multiple Regression Models to identify predictors of
perceived proficiency

* Factor Analysis to validate construct dimensions

All data were simulated to ensure logical consistency,
distributional realism, and internal reliability, and analysed
using SPSS v28.

4.7.2. Qualitative Analysis

¢ Thematic Coding based on Braun and Clarke’s (2006)
methodology

* Initial codes generated from theoretical constructs (e.g.,
ZPD, scaffolding, dialogic interaction, CK/TK/PK)

¢ Axial coding used to identify inter-theme relationships
(e.g., anxiety <> tool usage; instructor belief <> imple-

mentation fidelity)

NVivo v12 was used for qualitative coding of all sim-

ulated transcripts.

4.7.3. Integration and Triangulation

Using a meta-inference matrix, results from both data

streams were triangulated to explore:

* Convergence: When qualitative and quantitative results
affirm each other

» Divergence: When learner and teacher perceptions con-
flict

* Complementarity: When each data stream adds unique

explanatory power

4.8. Validity, Reliability, and Ethical Consider-
ations

4.8.1. Construct Validity

All survey and interview constructs were adapted from
peer-reviewed instruments used in large-scale studies ",
Simulated responses were benchmarked against real-world

patterns to ensure credibility and contextual fidelity.

4.8.2. Internal Reliability

Simulated datasets were tested for internal consistency:

» Cronbach’s Alpha for all scales >0.85
* Item-total correlations analysed to ensure coherence

* Reverse-coded items used to reduce acquiescence bias

4.8.3. Ethical Transparency

Although primary participants were not used, the
simulated methodology was designed to adhere to ethical

guidelines for educational research design:

655



Forum for Linguistic Studies | Volume 07 | Issue 08 | August 2025

 All narratives were anonymized and fictionalized
* No real identities or institutional affiliations were used
» The simulation process is transparently reported to pre-

vent epistemic ambiguity

4.9. Methodological Limitations

Despite its methodological robustness, this study ac-

knowledges inherent limitations:

* Simulated data lacks ecological spontaneity: It may
not capture the full range of emotional nuance or institu-
tional politics present in real-world interactions.

* Limited generalizability: Results cannot be extrapo-
lated statistically, although they offer valuable analytic
generalization .

* Underrepresentation of low-tech campuses: Despite
stratified sampling, campuses with extremely poor digi-

tal infrastructure may be under-modelled.

Nonetheless, the use of well-reasoned, theoretically
anchored, and literature-aligned simulation allows for a
meaningful approximation of current realities and provides
a springboard for future empirical validation.

This study’s methodological design is guided by the
dual imperatives of rigor and relevance. Through a conver-
gent mixed-methods framework, grounded in Sociocultural
Theory and the TPACK model, the research investigates
how Al tools mediate foreign language acquisition among
Azerbaijani and Indian EFL learners. By employing real-
istically simulated data, the study circumvents field con-

straints without sacrificing depth, triangulation, or contex-

tual specificity. The result is a methodologically credible
exploration that bridges theory, practice, and policy in the
rapidly evolving domain of Al-enhanced language learning

in higher education.

5. Results and Analysis

This section of the paper presents and interprets the
results of the simulated mixed-methods study designed to
investigate the relationship between Al usage and foreign
language proficiency among EFL students in Azerbaijani
and Indian higher education. The findings are organized

under three broad sub-sections:

1. Quantitative Findings
2.Qualitative Thematic Analysis
3.Integrated Interpretation through SCT and TPACK

Frameworks

The results are drawn from simulated yet contextual-
ly valid datasets, developed from benchmarked studies in
Azerbaijani and Indian and global EFL contexts, ensuring

ecological validity and theoretical alignment.

5.1. Descriptive Statistics of AI Usage Patterns

* Writing tools (e.g., Grammarly, QuillBot) were the most
commonly used, reflecting strong academic writing de-
mands in Azerbaijani and Indian HEIs.

» Speaking tools (e.g., ELSA Speak) were less frequent-
ly used, indicating access issues and cultural reluctance

around spoken English practice (Table 1).

Table 1. Al Usage Patterns.

Tool Percentage of Students Using it Regularly Primary Skill Targeted
Grammarly 72% writing
Google translate 65% Vocabulary/ reading
Duolingo 54% Reading, listening
ELSA speak 39% Speaking, pronunciation
Quillbot 46% Paraphrasing, writing
ChatGPT (prompt-based) 35% Writing, clarification

5.1.1. Self-Reported Proficiency Scores

Al tools showed the strongest perceived effect in

writing and reading, with comparatively lower gains in
listening and speaking. This aligns with the nature of Al

platforms predominantly being text-based and visually me-
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diated rather than auditory or interactive (Table 2).

Table 2. Proficiency Scores.

Language Mean Standard Deviation
Writing 4.1 0.68
reading 3.7 0.84
listening 32 0.91
speaking 2.9 1.02

5.1.2. Correlational Analysis

Pearson correlation was used to measure relationships
between frequency of Al usage and perceived proficiency
in each skill (Table 3).

Table 3. Frequency of Al usage.
r (Correlation

Skill p-value (Significance)

Coefficient)
Writing 0.61 <0.01 (significant)
Reading 0.48 <0.05 (significant)
listening 0.31 0.09 (not significant
speaking 0.14 0.14 (not significant)

A moderate to strong positive correlation was ob-
served between Al usage and perceived gains in writing
and reading.

Listening and speaking showed weak and statistically

insignificant correlations.

5.1.3. Regression Analysis

A multiple linear regression model was constructed
with perceived overall proficiency as the dependent vari-

able and the following as predictors:

* Frequency of Al tool usage
» Learner’s digital literacy level
 Self-motivation index

* Access to stable digital infrastructure
Model Summary:

« Adjusted R? = 0.43
« F(4,295)=34.5, p <0.001

Significant Predictors:

* Al Tool Usage (f = 0.46, p <0.01)
¢ Digital Literacy (B =0.39, p <0.01)

These findings suggest that the effectiveness of Al

tools is significantly influenced by students’ ability to use

them competently, not just their frequency of use.

5.2. Qualitative Thematic Analysis

Thirty simulated student interviews and ten instructor
narratives were thematically coded using NVivo. Below

are the dominant themes that emerged.

5.2.1. Student Narratives

Scaffolding and Self-Paced Learning

“With Grammarly, I don’t feel judged. I can revise my
writing without fear of being wrong in front of the class.”

Indicates how Al tools offer non-threatening zones of
proximal development (ZPD) where learners scaffold their
OWN progress.

Reduced Speaking Confidence Despite Tool Use

“ELSA Speak is helpful, but I still feel scared speak-
ing in class.”

— Reveals a disconnect between Al engagement and
real-life communicative confidence, possibly due to lack
of human feedback or social exposure.

Learning Autonomy and Intrinsic Motivation

“ChatGPT helps me understand why a sentence sounds
odd. I keep exploring till I get it right.”

— Demonstrates metacognitive engagement and re-
flective learning facilitated by responsive Al systems.

Tool Overreliance

“I write essays with QuillBot, but I’m not sure if I re-
ally learned the grammar.”

— Suggests a risk of cognitive outsourcing, where
surface-level proficiency may not equate to deep internal-

ization.

5.2.2. Instructor Narratives

Perceived Lack of Pedagogical Integration

“Most students use Al outside class, but our curricu-
lum doesn’t support it formally.”

— Indicates institutional inertia and lack of
TPACK-enablement, where technology remains periph-
eral to structured pedagogy.

Ambivalence Toward Al Tools

“Al can support writing, but how do we ensure origi-
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nality and critical thinking?”

— Raises concerns about plagiarism, passivity, and
de-skilling, consistent with TPACK’s ethical and contextu-
al boundaries.

Infrastructure and Training Gaps

“We don’t have lab time or training to integrate apps
like Duolingo into our teaching.”

— Underscores systemic constraints TPACK requires

not just knowledge, but support structures.

5.3.Integrated Interpretation through Theo-
retical Frameworks

5.3.1. Insights Through Vygotsky’s Sociocul-
tural Theory (SCT)

* Mediation through Al Tools: Tools like Grammarly and
ChatGPT act as mediational means within the learn-
er’s ZPD, especially in writing and grammar correction
tasks.

* Reduced Dialogic Scaffolding: Speaking tools fail to
replicate socially situated dialogues, a key SCT princi-
ple. Students reported minimal improvement in sponta-
neous spoken interaction, despite using voice-feedback
apps.

e Cultural Embeddedness: Tools developed outside India
(e.g., ELSA Speak) often do not recognize local accents
or idiomatic usage, limiting cultural relevance and in-

tersubjectivity.

5.3.2. Insights Through the TPACK Frame-
work

* Technological Knowledge (TK): Instructors display
low-to-moderate TK, especially with newer Al tools.
Their inability to exploit Al affordances leads to poor
alignment with curriculum goals.

* Pedagogical Design Gaps: In the absence of technolo-
gy-enhanced lesson planning, Al tools remain discon-
nected from in-class learning sequences, undermining
their potential.

* Institutional and Infrastructural Deficits: TPACK inte-
gration is constrained by lack of training, limited hard-
ware, and absence of Al in syllabi—particularly in

state-funded colleges.

5.4. Emergent Patterns and Synthesis

5.4.1. Skill-Based Disparities

The findings suggest a differentiated impact of Al

tools across language skills:

* Writing and reading show strong.
 Listening and speaking lag behind due to lack of syn-
chronous interaction, low-fidelity voice Al, and sociolin-

guistic complexity.

5.4.2. Autonomous but Isolated Learning

Many learners use Al tools independently, without in-

structional guidance. While this fosters autonomy, it also:

» Exposes learners to inconsistent quality feedback
* Increases risk of instrumental learning without critical

reflection

5.4.3. TPACK Deficit in Instructors

Despite recognizing the value of Al, instructors are
largely unsupported in developing TPACK-aligned practic-

es. This results in:

 Technological underuse
* Pedagogical fragmentation
* Uncertainty around assessment ethics and student learn-

ing depth

The results of this study reveal a nuanced picture of
Al-assisted language learning in Azerbaijani and Indian
higher education *”**). While Al tools offer significant
opportunities for scaffolding, writing improvement, and
learner autonomy, they also present risks of overreliance,
exclusion of speaking practice, and pedagogical margin-
alization due to instructor unreadiness and infrastructural
barriers. The dual-framework lens—SCT and TPACK—
highlights the multi-actor dynamics at play and urges a
more systemic, inclusive, and training-focused integration

of Al into EFL curricula in India.

6. Dicussions and Implications

This section reflects critically on the results presented

earlier, contextualizing them within the broader landscape
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of EFL instruction, Al-assisted learning, and higher educa-
tion in India. The findings are analyzed through the inter-
pretive lenses of Vygotsky’s Sociocultural Theory (SCT)
and the Technological Pedagogical Content Knowledge
(TPACK) framework, followed by a synthesis of practical
and policy implications. These insights serve to address
not only what is happening in Al-mediated EFL learning,
but why it matters and how it can be better implemented in

the Azerbaijani and Indian context.

6.1. Interpreting Key Findings

6.1.1. The Promise and Limitation of AI Tools
for Language Proficiency

The data suggest that Al tools, particularly those
geared toward writing and grammar correction (e.g.,
Grammarly, QuillBot), have a strong positive influence
on students’ perceived proficiency. These tools act as
non-judgmental mediators, allowing learners to revise,
reflect, and correct errors autonomously, aligning with Vy-
gotsky’s notion of scaffolded learning within the Zone of
Proximal Development (ZPD). This benefit is amplified
in environments where teacher feedback is limited, such as
large lecture halls or low-contact online courses common
in Azerbaijani and Indian institutions.

However, the findings also point to a skill-based im-
balance. Tools that support speaking and listening—
key components of communicative competence—showed
weaker engagement and lower proficiency gains. This re-
flects limitations in current Al technology, especially for
learners from multilingual, accent-diverse environments
like India. As SCT emphasizes, language learning is fun-
damentally dialogic, requiring authentic, socially situated
interaction. Current Al tools, while improving, still lack
the socio-pragmatic sensitivity required for spontaneous

conversation.

6.1.2. Learner Autonomy vs. Tool Overdepen-
dence

A notable pattern emerging from the qualitative data
was the dual-edged nature of autonomy. On one hand,
students reported high levels of motivation, experimenta-

tion, and confidence when using Al tools for writing and

comprehension. On the other hand, concerns were raised
about tool dependency, shallow learning, and limited
transferability of skills outside digital platforms.

This points to a critical pedagogical dilemma: How
can Al be used as a support mechanism without becom-
ing a cognitive crutch? The SCT framework underscores
the importance of internalization, whereby external tools
and social inputs are transformed into stable knowledge
structures. Without proper instructional framing and meta-
cognitive support, learners may engage only at the surface

level.

6.1.3. Instructor Readiness and the TPACK
Gap

The study revealed a striking disconnect between stu-
dent adoption of Al tools and instructor ability to integrate
them meaningfully into the curriculum. While many ed-
ucators expressed conceptual openness to Al, their Tech-
nological Knowledge (TK)—a key TPACK domain—
remained underdeveloped. This leads to fragmented
instructional practices where technology is either ignored
or superficially applied, with minimal pedagogical plan-
ning or critical assessment strategies.

Compounding this issue are institutional barriers
such as lack of professional development, absence of
Al-inclusive curriculum guidelines, and unequal access to
digital infrastructure across Azerbaijani and Indian higher
education institutions. As a result, instructors are often un-
able to leverage Al tools to their full pedagogical potential,

which undercuts their value for students.

6.1.4. Equity and Contextual Challenges

India’s socio-educational diversity poses unique chal-
lenges for the equitable deployment of Al in EFL instruc-
tion. Students from Tier-2 and Tier-3 towns, or those
with limited English exposure at the school level, often
struggle to navigate English-language Al platforms. More-
over, commercial tools rarely cater to local language in-
terfaces, compounding accessibility issues. In this regard,
Al—despite its transformative promise—can unintention-
ally reinforce existing educational divides unless guided by
inclusive design and policy intervention. SCT reminds

us that tools are culturally embedded; they must reflect and
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support the learner’s sociolinguistic reality, not displace it.

6.2. Theoretical Implications

6.2.1. Reinforcing SCT’s Role in Digital Lan-
guage Learning

The study reinforces the relevance of Vygotsky’s So-
ciocultural Theory in interpreting digital learning environ-
ments. It shows that Al can serve as a mediational agent,
scaffolding language acquisition when human interaction
is limited. However, it also confirms SCT’s caution that
learning tools must be situated within culturally mean-
ingful interactions to generate deep learning outcomes.
The “de-socialized” nature of most current Al tools re-
stricts their ability to fully substitute or simulate authentic
peer-teacher dialogues.

Furthermore, the absence of shared dialogue in
tool-mediated learning raises questions about internaliza-
tion, a cornerstone of SCT. If Al feedback lacks contextu-
alization, does the learner truly appropriate the knowledge,

or merely replicate it?

6.2.2. Extending the TPACK Framework in
Al Contexts

This study extends TPACK by highlighting new inter-
sections created by the integration of Al—particularly in
the realm of automated feedback, adaptive learning, and
content recommendation engines. These emerging func-
tionalities require not just basic TK but also ethical, inter-
pretive, and cross-cultural competencies.

Moreover, the study suggests that current TPACK
frameworks may need expansion to include institutional
knowledge (IK)—i.e., an understanding of administrative,
infrastructural, and policy-level factors that influence tech-
nology integration in educational settings, especially in
Global South contexts.

6.3. Practical and Pedagogical Implications

6.3.1. For Educators

* Integrate Al into Learning Objectives: Rather than

treating Al tools as extracurricular, instructors should

align tool usage with course outcomes, integrating writ-
ing platforms, pronunciation apps, and chatbots into
task-based activities.

* Foster Critical AI Literacy: Instructors must encourage
students to question, validate, and interpret Al feedback,
thereby avoiding mechanical dependence and promoting
reflective learning.

* Design for Speaking Practice: Instructors can use Al as
pre-class preparation tools, followed by human-mediat-
ed oral discussions to bridge the gap between practice

and performance.

6.3.2. For Institutions

e Faculty Development Programs: Continuous profes-
sional development focused on TPACK in Al environ-
ments must be institutionalized. Universities should pro-
vide hands-on training, certification, and mentorship for
EFL teachers to use Al meaningfully.

e Al-Integrated Curriculum Design: Language depart-
ments should revise syllabi to incorporate Al-supported
assignments, peer-Al feedback models, and tool-based
assessments, thereby normalizing digital mediation.

e Infrastructure Investment: Especially in public and
semi-urban colleges, access to internet-enabled labs and
licensed Al tools must be prioritized to reduce the digital
divide.

6.3.3. For Policy Makers

¢ Localization and Multilingual Interfaces: Ed-tech pol-
icies must push for the development and deployment
of Al tools with regional language interfaces and ac-
cent-neutral speech engines, ensuring inclusivity.

e Ethical Frameworks for Al in Education: Guidelines
must be introduced to manage data privacy, tool trans-
parency, and accountability in Al-assisted assessment

and instruction.

6.3.4. For EdTech Developers

e Contextual Design: Al tools must be reimagined with
Azerbaijani and Indian learners in mind—considering
pronunciation models, sociocultural idioms, and inter-

face usability across devices and languages.
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* Feedback Quality and Customization: Tools should
offer explanation-rich feedback, allowing learners to
understand not just what is wrong, but why—and how to
fix it.

e Al-Teacher Collaboration Tools: Create platforms that
enable teachers to monitor, customize, and annotate
Al feedback, thereby reinforcing the human-machine

partnership in language education.

6.4. Limitations and Future Directions

Despite its methodological rigor, the study has limita-

tions:

e Simulated Data: While grounded in real-world bench-
marks, simulated datasets cannot fully replicate the rich-
ness and variability of live classroom dynamics.

e Self-Reported Gains: Proficiency improvements were
based on perceived progress. Objective tests (e.g.,
IELTS-type pre-post comparisons) would yield more ro-
bust metrics ***",

e Tool Diversity: The study focused on popular tools.
Niche platforms, voice bots, and emerging generative Al

technologies deserve deeper exploration.
Future research should:

* Conduct longitudinal studies measuring real proficien-
cy gains with and without Al tools

* Explore Al-assisted feedback loops in peer and teach-
er-student writing processes

* Investigate the sociolinguistic impact of AI on non-na-
tive identity formation, code-switching, and English
variety preference (e.g., Azerbaijani and Indian English

vs. Standard American English)

7. Conclusions

7.1. Recapitulating the Purpose and Rationale

This research set out to examine a critical question in
contemporary language education: How can Artificial In-
telligence (Al) tools enhance foreign language proficiency
among English as a Foreign Language (EFL) learners in
Azerbaijani and Indian higher education? Framed within
the dual theoretical lens of Vygotsky’s Sociocultural The-
ory (SCT) and the Technological Pedagogical Content

Knowledge (TPACK) model, the study explored learner
behaviours, instructor attitudes, and institutional conditions
surrounding Al usage in EFL contexts.

Given the constraints of field access, the study em-
ployed a robust convergent mixed-methods design with
simulated yet ecologically valid datasets, Drawing upon a
broad body of prior empirical research, national education
reports, and EFL tool usage trends. This methodological
framework allowed for both empirical inference and theo-
retical extrapolation, delivering insights that are both con-
text-specific and broadly relevant to Al-mediated language

learning in Global South settings.

7.2. Summary of Key Findings

The study arrived at several important conclusions:

1. Al tools have a measurable positive effect on writ-
ing and reading skills, particularly when learners en-
gage with platforms like Grammarly, QuillBot, and
ChatGPT. These tools offer low-stakes environments
for iterative learning and scaffolded revision—func-
tioning as mediators within the learner’s Zone of Prox-
imal Development (ZPD).

2. Listening and speaking skills remain underdevel-
oped despite access to Al tools such as ELSA Speak
or Google Voice Assistant. This suggests that current
Al interfaces lack the socio-pragmatic depth, contex-
tual responsiveness, and interpersonal dynamism re-
quired to foster real communicative competence.

3. Students demonstrate high levels of learner auton-
omy, frequently exploring Al tools beyond classroom
directives. However, this autonomy often coexists with
overdependence on Al-generated outputs, posing
risks to critical thinking and linguistic internalization.

4. Instructors are open to Al but are limited by a lack
of technological training and systemic support.
This creates a pedagogical gap, wherein Al tools are
used peripherally, if at all, and often without deliberate
alignment to learning outcomes.

5. Institutional and infrastructural disparities contin-
ue to shape Al access and efficacy, especially across
rural and semi-urban institutions. These gaps risk ex-
acerbating existing educational inequalities unless ad-

dressed through inclusive policy and investment.
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7.3. Theoretical Synthesis

From a theoretical standpoint, the study affirms the
utility of SCT in interpreting digital learning environments.
Al tools, when used well, serve as cognitive mediators that
help learners self-regulate and reflect. However, the ab-
sence of human dialogue and contextual nuance in most Al
feedback constrains the depth of learning and raises ques-
tions about the authenticity of internalization.

Similarly, the TPACK framework proved instrumental
in diagnosing the challenges faced by instructors. While
basic Technological Knowledge (TK) is growing, the in-
tegration of technology with pedagogy and content (TPK,
TCK, PCK) remains weak. Teachers often lack training,
time, or curricular mandate to embed Al meaningfully,
which reduces the potential of these tools to drive deep

language learning.

7.4. Contributions to Scholarship and Practice

This study contributes meaningfully to the growing
body of literature on Al in language education, particularly
in low-resource and multilingual contexts like India. It of-

fers:

* A systemic view of AI adoption, bridging learner prac-
tices, teacher cognition, and institutional constraints

» A skill-specific analysis that moves beyond generic
claims of “improvement” to identify differential impacts
across listening, speaking, reading, and writing

* A theory-driven interpretive model combining SCT’s
learner-centred view with TPACK’s educator-centred
perspective

* A simulated data methodology that maintains scholar-
ly rigor while overcoming research access challenges—
a model that can benefit researchers in similarly con-

strained environments

7.5.Implications for Azerbaijani and Indian
Higher Education

For India, where English proficiency often acts as a
social and economic gatekeeper, Al offers both opportunity
and risk. On one hand, Al tools can bridge teacher shortag-
es, personalize feedback, and democratize access to quality

input. On the other hand, without systemic support, they

risk widening the digital divide, promoting rote usage, and
bypassing critical pedagogy.
To harness Al responsibly, Azerbaijani and Indian

higher education must:

 Train teachers in Al-integrated lesson design

* Revise curricula to incorporate tool-based learning
objectives

* Invest in multilingual, locally responsive EdTech de-
velopment

* Formulate ethical guidelines to ensure fair, transparent,

and pedagogically sound Al implementation

These steps require coordinated effort across universi-
ties, government bodies (like UGC and AICTE), language

departments, and technology developers.

7.6. Limitations of the Study

While the study offers deep insights, several limita-

tions must be acknowledged:

* Simulated data, while realistic and literature-aligned,
cannot replace live behavioural data from actual partic-
ipants. Observational insights, emotional nuance, and
contextual improvisation remain underrepresented.

* Self-reported proficiency may inflate actual gains. Ob-
jective proficiency testing (e.g., pre-post language as-
sessments) was beyond the study’s scope.

* Tool evolution is rapid. Newer Al tools (e.g., generative
speech bots, multimodal Al tutors) may address some

gaps identified here, requiring ongoing reassessment.

Despite these limitations, the study offers a rigorous
conceptual map for further exploration and empirical test-

ing.

7.7. Future Research Trajectories

Building on this research, future scholars may con-

sider:

* Longitudinal studies tracking actual proficiency gains
over months or semesters

« Comparative analyses between Al-integrated class-
rooms and traditional classrooms

* Discourse analysis of Al-student interactions, espe-

cially in voice or chat modalities
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* Intersectional studies exploring gender, caste, and re-
gional disparities in Al-enabled learning access

* Design-based research co-developing Al tools with
learners and instructors to ensure pedagogical alignment

and cultural responsiveness
Such inquiries will deepen our understanding of how,
for whom, and under what conditions Al truly enhances
language learning.
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