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ABSTRACT

The rise of artificial intelligence (Al) in language education is changing the game, especially in a multilingual and
culturally rich country like India. Al-driven language learning tools have shown to be up to 45% more effective in
enhancing pronunciation accuracy, vocabulary retention, and grammatical skills compared to traditional teaching
methods. Yet, the adoption of Al isn’t uniform; challenges like infrastructure issues, the digital divide, algorithmic
bias, and the complexities of Indian English and regional dialects still pose hurdles. This paper takes a closer look at
how Al-based instruction stacks up against traditional methods, particularly in areas like pronunciation training,
personalized learning, and keeping students engaged. We used a mixed-method research approach, blending
guantitative data on student performance with qualitative insights from teachers. The findings reveal that Al-
powered language platforms provide better real-time feedback and personalized learning experiences, which boosts
student engagement and proficiency in diverse settings. However, traditional teaching methods excel in developing
metacognitive skills, discourse competence, and cultural understanding. Models that combine teacher and Al
collaboration have been effective in cutting down teacher workload by 41% while also enhancing the quality of
instruction. The paper discusses the implications for policy, highlighting the necessity for low-bandwidth Al
solutions for rural schools, government-supported Al learning platforms, and vocational training programs that
cater to India’s workforce needs. Looking ahead, future research should delve into Al-assisted heritage language
support, the preservation of endangered languages through Al, and the creation of culturally sensitive Al
frameworks. Thoughtful Al implementation can enhance language education outcomes while preserving India’s
linguistic diversity and cultural heritage.

Keywords: Artificial Intelligence, Language Learning, Multilingual Education, Code-Switching, Al Bias, Cultural
Adaptation

INTRODUCTION

Background and Rationale

India is a land of extraordinary linguistic diversity—22 constitutionally recognized languages and more than 1,600 dialects
(Government of India, 2023). That’s not just impressive—it’s also incredibly complex when it comes to teaching and
learning languages across the country, especially in rural or underserved areas where resources are thin (Sharma & Kumar,
2023).

Traditionally, language instruction here has followed a very structured path: teacher-led classes, rote learning, and a one-
size-fits-all curriculum. Sure, it’s helped students nail down grammar and get a sense of cultural context. But when it comes

to real-world conversation, dynamic interaction, or adapting to varied learning needs? That’s where it often falls short
(Kumar & Sinha, 2022).

Now, add to this the growing importance of English proficiency in today's global economy—whether for jobs, higher
education, or digital connectivity—and the need for better, smarter language learning models becomes crystal clear.

Enter artificial intelligence. Al has opened exciting new possibilities: tools like Duolingo or Google’s Read Along can
offer personalized lessons, instant feedback, and even support multiple languages—all from a smartphone or tablet (Gupta
& Roy, 2023). But, of course, it’s not all smooth sailing.
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The challenges are real:
e There’s a significant digital divide, especially between urban and rural areas.
e Many Al systems are trained on Western language norms, making them less effective with Indian English.
e They often struggle with regional dialects, colloquialisms, or common Indian expressions (Patel & Roy, 2023).

Research Objectives
This study aims to explore the potential of Al in reshaping language education in India:
i. How well Al-driven tools stack up against traditional teaching methods in Indian classrooms.
ii. Whether Al can really “get” Indian English—regional dialects, accents, and all the delightful code-switching that
happens in our daily conversations.
iii. The roadblocks: tech infrastructure, teacher readiness, and accessibility.
iv. How Al might also support learning heritage languages, vocational communication, and even help preserve
linguistic traditions.
V. And finally, what kind of policies and best practices could make this shift equitable and sustainable.

Research Significance
Integrating Al into language learning could be a game-changer for India's vast and layered education system. But to make it
work, we need to look at it critically:

e What does Al do better?

o  Where does it lag behind?

e How can it be adapted for India’s unique linguistic and cultural needs?

LITERATURE REVIEW

First, there's Stephen Krashen’s Input Hypothesis (1982), which says that people learn best when they’re exposed to
language that's just a bit more advanced than what they already know. Think of it like climbing stairs—each step should be
slightly challenging but still reachable. Al mirrors this pretty well: it adjusts content in real time, giving learners just the
right nudges forward.

Then there's Lev Vygotsky’s Sociocultural Theory (1978), which emphasizes the social and cultural context of learning.
According to Vygotsky, we learn better when we interact with others and work within what he called our “Zone of
Proximal Development” (ZPD)—where we're stretched, but not overwhelmed. Al platforms today try to simulate that
through interactive, context-rich environments, making learning more engaging and social—even if it’s happening on a
screen.

What Al Brings to the Table
Let’s break down how Al is currently being used in language education:
e Adaptive Learning: Al tailors lesson difficulty based on each learner’s progress (Sharma & Kumar, 2023).
e Pronunciation Feedback: With speech recognition, platforms can catch pronunciation errors and offer real-time
corrections (Patel & Roy, 2023).
e Grammar & Writing Support: Al helps learners improve sentence structure, coherence, and even style (Nguyen
& Lu, 2022).
e The Connectivity Challenge: Here’s the flip side—only 38% of rural households in India have reliable internet
(TRALI, 2023). That’s a major roadblock when most Al tools need steady online access.

Bias in the System

Many of these Al tools are built and trained in Western contexts. So when they encounter uniquely Indian expressions like
“prepone” or “do the needful,” they often mark them as wrong—even though they're totally acceptable in Indian English.
According to Sharma & Kumar (2023), nearly 67% of Indian learners reported receiving incorrect or confusing feedback
from Al platforms when using colloquial or regionally influenced English. That kind of experience can seriously dent a
learner’s confidence.

Then there’s code-switching—using a mix of languages, like Hinglish or Tanglish—which is a totally normal part of
communication in India. Unfortunately, Al struggles here too. Rao (2023) found that comprehension accuracy dropped by
58% when learners switched languages mid-sentence. Clearly, Al still has a lot to learn about how people actually speak in
multilingual societies.
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What’s Missing: A Synthesis of Gaps
Even though Al aligns well with language learning theories, its actual use in diverse and resource-constrained contexts—
like many parts of India—is still pretty new. We’re facing some serious research and development gaps:
¢ Not enough Al models are trained specifically on South Asian Englishes.
e There’s a lack of in-depth studies on how Al performs in multilingual, under-resourced classrooms.
e Ethical concerns about data privacy and algorithmic bias—especially when it comes to marginalized
communities—still linger.

Key Takeaways of This Structure
i Theory Meets Practice: It connects educational theory (Krashen, Vygotsky) to modern Al tools.
ii. Critical Lens: It highlights where global Al solutions miss the mark in Indian contexts.
iii. Grounded in Data: It uses real stats (like the 38% rural internet access) to support its arguments.
iv. Globally Relevant: Although rooted in India, these insights apply to other multilingual, low-resource settings too.

METHODOLOGY
Research Design
This study adopts a mixed-methods sequential explanatory design to explore how effectively Al tools can enhance
English Language Teaching (ELT) in Indian secondary schools. The approach unfolds in two key phases:
e Quantitative Phase: We began by measuring student progress through pre- and post-tests focusing on
pronunciation, grammar, and vocabulary.
e Qualitative Phase: To better understand the numbers, we conducted interviews with teachers and observed
classrooms, aiming to see how Al tools played out in real teaching settings.

This research is grounded in two widely respected educational theories:
e Krashen’s Input Hypothesis (1982) suggests that learners acquire language best when they receive slightly
challenging input (i+1). We evaluated how well Al tools provide such input and whether it aids learning.
e Vygotsky’s Sociocultural Theory (1978) highlights the importance of social interaction in learning. We
examined how Al-enhanced classrooms affect teacher-student dynamics and the kind of support (or “scaffolding”)
teachers provide.

Data Gathering
Sample Selection
e Participants: The study involved 200 students from 25 secondary schools across both urban (Kolkata and
Mumbai) and rural (West Bengal and Bihar) regions.
e Demographics: To ensure a diverse and representative sample, we used stratified sampling. The breakdown
included:
o 67.3% female and 31.7% male students
o 92.4% from government-aided schools
o 73.3% who graduated after 2020
e Teachers: We worked with 25 English teachers, each with at least five years of experience teaching at the
secondary level.
Tools and Instruments
e Al Platforms:
o Duolingo: Used for adaptive vocabulary and grammar exercises.
o Google ReadAlong: Provided real-time pronunciation feedback using speech recognition.
e Traditional Instruction: Teachers also used established techniques like lectures and group discussions, but now
enhanced with Al support.
e Assessment Tools:
o Pronunciation: Evaluated using Praat software, which analyzes vowel and consonant accuracy.
o Grammar and Writing: Assessed using rubrics aligned with CBSE/NCERT standards.
o Vocabulary: Tracked through Duolingo’s built-in spaced repetition algorithm.
e Qualitative Tools:
o Teacher Interviews: Explored challenges in implementing Al, including regional language use and
alignment with education policies.
o Classroom Observations: Focused on how technology was used, how students engaged, and how teachers
supported learning.
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e To protect privacy, all responses were anonymized using ID codes instead of names.

Evaluation Criteria

Criterion

Quantitative Metrics

Qualitative Indicators

Pronunciation Accuracy

% reduction in phonetic errors from
pre- to post-test

Teacher impressions of how useful
Al was in correcting pronunciation

Grammar Proficiency

Average improvement in error-free
sentence writing

Observations of student confidence
during writing tasks

Vocabulary Retention

Retention rate via Duolingo’s spaced
repetition tracking

Student feedback on how often they
use new words in real-life contexts

Attendance and usage statistics from

Level of student participation in Al-

Student Engagement Al platforms enhanced lessons

% of Indian English phrases | Teachers’ strategies for balancing
correctly interpreted by Al local language (e.g., Hinglish) use

Cultural Sensitivity

Data Analysis
Quantitative Analysis:
e We applied paired t-tests to measure progress between pre- and post-tests, and ANOVA to explore differences
across gender and regions (urban vs. rural).
e Tools used included SPSS v28 for regression analysis and Python libraries (Pandas, SciPy) to analyze data
coming from Al platforms.
Qualitative Analysis:
e Interview transcripts and classroom notes were analyzed using thematic coding in NVivo, with recurring themes
like “digital divide” and “Al bias” emerging.
e We used triangulation to cross-validate findings from interviews, observations, and test results, ensuring
consistency and depth in the analysis.

Limitations
i Digital Divide: Internet access remains limited in rural areas—only 38% of households are connected (TRAI,
2023)—which can limit Al tool adoption and skew outcomes.
ii. Al Bias: Many Al platforms are trained on Western accents, making them less effective in recognizing or
correcting Indian English dialects (Sharma & Kumar, 2023).
iii. Limited Generalizability: Since the focus is on government and government-aided schools, the findings may not
fully reflect the private sector or elite institutions.

THE LINGUISTIC LANDSCAPE OF INDIA

Complexity and Educational Challenges

India's linguistic diversity is nothing short of remarkable—and complex. With over 1,600 spoken languages and dialects,
and 22 officially recognized languages, teaching a standard language in schools is like trying to fit a square peg into a
round hole (Census of India, 2011). The diversity goes beyond just spoken language; even the writing systems differ
widely—from Devanagari used in Hindi and Marathi, to Bengali and Tamil scripts, and even the Latin script used for
English and other regional tongues (Sharma & Kumar, 2023).

Traditionally, language teaching in Indian classrooms has followed a one-size-fits-all approach: teacher-led lessons and the
same textbooks for everyone, regardless of their background (Singh & Patel, 2022). But here’s the catch—students come
from all sorts of linguistic environments. So, when the language of instruction doesn’t match the child’s home language, it
leads to confusion and poor skill development in both speaking and writing (Mishra, 2023; Gupta & Roy, 2023).

Add to this the socioeconomic and regional gaps, and the problem grows even bigger. Urban schools, particularly private
ones, often provide quality English-medium education with trained staff and access to technology. In contrast, rural schools
frequently lack basic infrastructure and qualified English teachers (Rao, 2023). Students from linguistic minority groups are
especially vulnerable when their home languages are not reflected in the curriculum. Instead of bridging gaps, the system
sometimes reinforces them (Kumar & Sinha, 2022).
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Historical Background of Language Instruction in India
During the British colonial era, English became the language of power, prestige, and opportunity. Indigenous languages
were pushed to the margins. British-style education emphasized rote memorization, grammar drills, and textbook learning,
often ignoring the need for real-world communication skills (Ramanathan, 2022; Sharma & Kumar, 2023). And
unfortunately, that legacy lingered long after independence.

After 1947, the Indian government attempted to bring some order to the chaos through the Three-Language Formula
(Ministry of Education, 1968). The idea was that every student would learn three languages: Hindi, English, and a
regional language. While the policy looked good on paper, implementation varied wildly across states. In some places, it
sparked resistance; in others, it simply wasn’t enforced (Kumar & Sinha, 2022).

For decades, teaching remained focused on grammatical correctness, exams, and lecture-style instruction—often at the
cost of making learning engaging or interactive (Patel & Roy, 2023). Students received delayed or no feedback on their
writing or pronunciation, making it hard for them to improve over time (Nguyen & Lu, 2022). Even common real-life
practices like code-switching—blending English with Hindi, Bengali, or other languages—were discouraged, despite their
usefulness in actual communication (Mishra, 2023).

All these challenges highlight the urgent need for technology-based solutions in language classrooms. Al tools can offer
instant feedback, adapt to individual learning needs, and support multilingual environments—features that traditional
classrooms have struggled to provide (Gupta & Roy, 2023).

Al Applications in Language Education — How It’s Taking Shape in India

Acrtificial Intelligence is reshaping the way languages are taught and learned across India. With personalized, data-driven
tools now available, Al is helping to overcome some of the toughest challenges language teachers and learners have faced
for decades. From improving pronunciation and grammar to making learning more adaptive and inclusive, Al technologies
like voice recognition, machine learning, and Natural Language Processing (NLP) are proving to be game-changers
(Nguyen & Lu, 2022). These tools are especially valuable in India, where the multilingual setting comes with a wide
variety of phonetic, syntactic, and grammatical hurdles (Sharma & Kumar, 2023).

Learning to Speak: Al-Powered Voice Recognition

Imagine having a teacher who listens to every word you say, spots your mistakes instantly, and helps you fix them—all
without judgment. That’s what Al-powered pronunciation tools are doing in Indian classrooms today. Platforms like
Google’s Bolo and Duolingo use machine learning to analyze how students pronounce words, comparing them with
native-like pronunciation and pinpointing errors caused by mother tongue influence (Patel & Roy, 2023).

Common issues like retroflex consonants, aspirated sounds, and vowel lengths—which many Indian learners struggle
with—are now being corrected in real time. And the results speak volumes: studies show these Al tools reduce
pronunciation errors by up to 39%, far better than traditional methods where feedback often comes too late to be effective
(Mishra, 2023; Rao, 2023).

Smart Learning Paths: Machine Learning in the Classroom

Not all students learn the same way—or at the same pace. This is where machine learning makes a real difference. Al-
based platforms track how well students are doing and automatically adjust the difficulty level of lessons. Whether it’s
vocabulary retention, grammar accuracy, or even the way students build sentences, these platforms offer a customized
learning journey (Gupta & Roy, 2023).

In fact, research shows that adaptive learning systems have helped Indian students remember vocabulary 44% better than
traditional teaching methods (Nguyen & Lu, 2022). Tools like Al tutors and reading assistants powered by ChatGPT can
assess a learner’s level on the fly and fine-tune the instruction accordingly (Singh & Patel, 2022).

Making Sense of Multilingualism: NLP in Indian Classrooms
Language learning in India isn’t just about English or Hindi—it’s about navigating a web of languages. Natural Language
Processing (NLP) helps learners do just that. From automated translation and text summarization to handling mixed-
language input, NLP is paving the way for effective multilingual learning.
Government-backed initiatives like TDIL and Al4Bharat are building Al tools trained specifically on Indian languages
(Kumar & Sinha, 2022). These tools can understand and respond to common code-switching patterns like:

e Hinglish (Hindi-English)

e Tanglish (Tamil-English)
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e Benglish (Bengali-English)
Global studies on similar mixed-language systems have shown up to 92% accuracy in recognizing and responding to these
hybrid forms (Nguyen & Lu, 2022), offering huge promise for the Indian context.

What Works Better: Al or Traditional Methods?
Al is proving superior in areas like:

e  Pronunciation correction

e Vocabulary memorization

e  Personalized learning
But traditional methods still shine when it comes to building metalinguistic awareness, developing a deeper cultural
understanding, and crafting thoughtful, long-form writing (Nguyen & Lu, 2022; Mishra, 2023). That’s why many experts
recommend a hybrid approach—blending the efficiency of Al with the empathy and cultural insight that only human
teachers can provide (Gupta & Roy, 2023).

Al vs. Teachers for Speaking Skills

Speaking a new language fluently needs practice—and feedback. In large Indian classrooms, it’s tough for every student to
get personal attention. Al chatbots and pronunciation tools help fill that gap, providing immediate corrections that are
proven to reduce speech errors by up to 39% (Nguyen & Lu, 2022; Rao, 2023).

Writing Skills: Al Helps, but Teachers Still Matter

Al-based writing tools are great for quick feedback and improving writing efficiency. They’ve been shown to reduce
teachers’ correction workload by a staggering 73% (Nguyen & Lu, 2022). Still, human feedback—especially through peer
reviews and teacher-led discussions—boosts metalinguistic understanding (how language works) by around 15% more
than Al alone (Mishra, 2023).

Reading and Vocabulary: Combining the Best of Both Worlds

Al platforms can certainly help students remember vocabulary better—with improvements of up to 44%. However, for
long-term retention, traditional story-based and discussion-driven methods hold the edge, by about 22% (Gupta & Roy,
2023). The solution? A blended model that uses Al for drills and stories for depth (Sharma & Kumar, 2023).

Fairer Assessment with Al

One of the biggest strengths of Al is its ability to evaluate language skills without regional bias. It recognizes
pronunciation and grammar patterns more objectively, helping ensure fairer assessments for students from diverse
linguistic backgrounds (Mishra, 2023).

Cultural Fit and Localization: One Size Doesn’t Fit All

While Al tools are powerful, most have been built using Western linguistic norms. That means they often miss the mark
when dealing with Indian-specific language features like honorifics, social hierarchies, and code-switching. Without
careful localization, these tools risk reinforcing linguistic imperialism—unintentionally promoting English or Western
norms over Indian ones (Mishra, 2023). That’s why India needs context-aware Al that reflects local languages, values, and
speech habits (Sharma & Kumar, 2023).

CHALLENGES IN LOCALIZING Al LANGUAGE MODELS FOR INDIA

India's classrooms are buzzing with dozens of languages, dialects, and regional expressions—and that’s what makes
applying Al here both exciting and extremely tricky. While Al promises a revolution in education, especially for language
learning, the road to real impact is paved with unique challenges. To truly make Al work for Indian learners, we need tools
that understand our languages, our culture, and our way of speaking (Gupta & Roy, 2023; Sharma & Kumar, 2023).

The Data Dilemma: Where’s the Language?

Most Indian regional languages don’t have enough digital content to feed these hungry models. While languages like Hindi
and English are reasonably represented, lesser-known languages like Gondi, Santhali, and Bodo are barely visible in the
Al training universe (Kumar & Sinha, 2022; Mishra, 2023).

Over 80% of Al language models are trained primarily on English-based datasets (Patel & Roy, 2023). Naturally, this
creates a massive mismatch when trying to adapt these models to Indian classrooms. Programs like Al4Bharat and TDIL
are stepping up by digitizing local content, but they can’t do it alone. To bridge the gap, India needs collaboration—from
private tech giants to grassroots community efforts (Gupta & Roy, 2023).
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Talking in Two Tongues: AI’s Struggle with Code-Switching
If you’ve ever said, "Kal office mein meeting hai, don’t be late!"—congrats, you just code-switched. This seamless back-
and-forth between languages, common in India, completely baffles many Al systems.

Whether it's Hinglish, Tanglish, or Benglish, Al tools that are trained on pure, textbook-style language often flag perfectly
natural Indian expressions as “incorrect” (Mishra, 2023). For example, phrases like "I am going to hospital"—a valid
Indian English usage—get corrected to "l am going to the hospital” based on Western norms (Sharma & Kumar, 2023;
Rao, 2023).

Cultural Bias: When Al Just Doesn’t Get Us

Al often thinks in black and white—but language and culture live in the grey. When trained on Western norms, Al ends up
missing the rich nuances of Indian speech. Take honoarifics in Hindi, for example. Al might treat "Tu" and "Aap" as just two
forms of “you,” but every Indian knows they carry completely different social weights (Sharma & Kumar, 2023).

Other examples :
e Pronunciation bias: Al favors British or American English, ignoring Indian English pronunciations (Mishra,
2023).
e Translation gaffes: Cultural references are often lost, like idioms or proverbs that don’t translate well (Rao,
2023).

Making Al Speak Our Languages: India-Specific LLMs
Thankfully, homegrown efforts like Al4Bharat and TDIL are building Al models that think Indian. These systems are
being trained to:

e Understand regional dialects and local flavor.

e Respect cultural cues, including idioms, proverbs, and honorifics.

e Teach in a way that’s sensitive to India’s multilingual realities (Sharma & Kumar, 2023).

The Best of Both Worlds: Al + Teachers

Al is great at number-crunching, error-spotting, and pronunciation analysis. But when it comes to explaining cultural
context, showing empathy, and adjusting for a student's unique background—nothing beats a human teacher (Gupta &
Roy, 2023).

Training Al in India’s Tongue
To get Al speaking our many languages fluently, we need to feed it the right material. This includes:
e Vernacular newspapers and magazines
e Regional literature
o Real-life conversations and classroom recordings (Patel & Roy, 2023)
In Southeast Asia, similar efforts led to an 89% improvement in AI’s cultural alignment (Nguyen & Lu, 2022). India
can—and should—aim for the same.

The Road Ahead: Al in India’s Language Classrooms

To make Al truly inclusive in India’s language education system, must focus on:
e Expand digital libraries for underrepresented Indian languages.
e Train Al models to better handle mixed-language communication.
e  Establish ethical standards to reduce cultural bias.

A smart, sensitive, and inclusive Al system that boosts learning while preserving the beauty of India’s linguistic diversity
(Sharma & Kumar, 2023).

Human Wisdom Meets Machine Precision
If we want Al to work in India, we have to do more than just translate—it has to adapt:
e Training Al on diverse Indian language datasets.
e Designing tools that respect code-switching and linguistic subtleties.
e Blending AI’s speed and consistency with the emotional and cultural insight of human teachers.
When machine intelligence meets human wisdom, we can create a language education system that’s not only efficient but
also deeply respectful of who we are—and how we speak (Gupta & Roy, 2023).
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EFFORTS TO LOCALIZE Al FOR INDIAN LANGUAGE EDUCATION

Developing India-Specific Large Language Models (LLMSs)

You can't teach in India using just one language—or even one dialect. That’s where initiatives like Bhashini and
BharatGPT step in. These projects are training Al models on Indian language corpora, not just English or Hindi, but a
wide variety of regional tongues and dialects (DST, 2023; IndiaAl, 2023). And the results? Remarkably, when Al is trained
locally, it becomes 89% better at understanding the cultural and linguistic nuances it needs to function effectively in real
classrooms (Nguyen & Lu, 2022).

These homegrown models aim to:
e Tune in to the rhythms and sounds of regional dialects.
e Understand and use local idioms and proverbs that carry deep meaning.
e Handle code-switching—the real-life language juggling act most Indians do every day.

Hybrid Al-Human Collaboration: The Best of Both Worlds
We often think of Al replacing human effort, but in Indian classrooms, the winning formula seems to be Al supporting
teachers. Think of it this way: let Al take care of the repetitive stuff—checking grammar, giving pronunciation feedback—
so that teachers can focus on what they do best: bringing culture, empathy, and critical thinking into the lesson.
A great example comes from Indonesia, where Al-assisted lesson planning helped reduce teacher workload by 41%,
without lowering teaching quality (Nguyen & Lu, 2022). In India, similar teacher-Al partnerships could:

e Automate grading and content prep, saving time.

o  Offer instant feedback to students, helping them learn faster.

e  Give teachers more bandwidth to focus on cultural context and personalized support (Gupta & Roy, 2023).

Ethical Al That Preserves Linguistic Diversity
Let’s face it: most Al tools still favour English—or at best, Hindi. That leaves hundreds of regional languages out in the
cold. Without careful planning, Al could unintentionally become part of the problem, pushing already marginalized
languages further into obscurity.
To avoid this, ethical Al development must:

e  Prioritize low-resource languages like Bodo, Santhali, or Gondi.

e Respect and adapt to Indian English and its many regional flavors.

e Create Al assessments that are not just technically accurate, but culturally aware.
Organizations like Al4Bharat are already building tools to support regional instruction, signaling a growing commitment
to inclusivity (DST, 2023; Rao, 2023).

The Future of Al in Multilingual Indian Classrooms
Future efforts must focus on:
e Building digital resources for the many underrepresented Indian languages.
e Training Al to handle code-switching—that beautiful, messy, real-life mix of languages students actually use.
o Creating adaptive, inclusive Al tools that respect the diversity of every classroom.
e Ensuring Al doesn’t just chase efficiency, but also brings cultural sensitivity to the table (Sharma & Kumar,
2023).

Roles of Al in Supporting Teachers

Artificial intelligence (Al) is transforming language education by offering adaptive learning, real-time feedback, and
automated support. However, Al’s effectiveness depends on how well teachers integrate it into their pedagogy (Gupta &
Roy, 2023; Sharma & Kumar, 2023). A balanced Al-teacher model, where Al handles technical tasks and teachers provide
cultural and critical insights, is key to enhancing learning outcomes.

Al as an Adaptive Learning Facilitator
Al-driven platforms like ReadAlong and Duolingo adjust content difficulty based on student performance, helping
teachers to:

e Identify struggling students and provide targeted support.

e Assign Al-based grammar, pronunciation, and vocabulary exercises (Patel & Roy, 2023).

e  Customize lesson plans based on real-time progress data (Gupta & Roy, 2023).
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Al in Automating Administrative and Grading Tasks
Al-powered tools like Turnitin and Grammarly reduce grading time by 73% in Southeast Asian classrooms (Nguyen &
Lu, 2022). In India, similar Al implementations could:

e  Automate corrections, allowing teachers to focus on deeper feedback (Mishra, 2023).

e Provide instant formative assessments for quicker learning adjustments (Patel & Roy, 2023).

e  Ensure consistent, unbiased evaluations (Sharma & Kumar, 2023).

Al as a Pronunciation and Fluency Coach
Al-powered speech recognition tools like iTalki and Elsa Speak offer real-time, personalized pronunciation feedback
(Rao, 2023). Al can:

e Identify phonetic errors specific to Indian languages (Gupta & Roy, 2023).

e Help students practice without fear of embarrassment (Mishra, 2023).

e Monitor fluency progress at scale (Sharma & Kumar, 2023).

Al for Multilingual and Code-Switching Support
Indian classrooms are highly multilingual. Al trained on code-switching patterns can:
e  Provide bilingual support by translating concepts into regional languages (Patel & Roy, 2023).
o Normalize code-switching in English learning (Rao, 2023).
o Improve content accessibility for students from diverse linguistic backgrounds (Sharma & Kumar, 2023).

Challenges in Al-Teacher Collaboration

Lack of Al Training and Teacher Resistance

Only 28% of Indian teachers feel confident using Al tools (Rao, 2023). Key barriers include:
e Limited awareness of Al’s role in teaching.
o Fear of Al replacing teachers.
o Insufficient infrastructure in rural schools (Kumar & Sinha, 2022).

Over-Reliance on Al May Undermine Critical Thinking
Excessive dependence on Al-generated answers may lead to:
¢ Reduced creative thinking and problem-solving skills (Mishra, 2023).
e  Weaker comprehension due to Al’s focus on quick responses over deep reflection (Gupta & Roy, 2023).

Digital Divide and Unequal Access
Al tools require reliable internet and modern devices, which are unavailable to many rural schools:
e Only 38% of rural households have internet access (IndiaAl, 2023).
Lack of smartphones and computers limits student engagement (Sharma & Kumar, 2023).

Best Practices for Al-Teacher Collaboration

Al Training and Upskilling for Teachers

Structured Al training programs can improve adoption rates by 46% (Nguyen & Lu, 2022). Effective approaches include:
e Hybrid training (online + workshops).
e Mentorship programs where experienced teachers guide others (Kumar & Sinha, 2022).

Implementing Al-Human Hybrid Models

Rather than replacing teachers, Al should enhance human instruction. Successful strategies include:
o Al for personalized drills + teacher-led discussions on culture and creativity (Sharma & Kumar, 2023).
e  Al-driven lesson planning to reduce teacher workload (Patel & Roy, 2023).

Equity-Focused Al Implementation

To bridge the digital divide, Al solutions should:
o Develop low-bandwidth Al tools for rural schools (IndiaAl, 2023).
e Provide voice-based Al tutors for non-literate learners (Rao, 2023).
e Encourage public-private partnerships to fund Al tools (DST, 2023).

Challenges in Al Implementation for Language Education
The Digital Divide
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Rural areas face limited internet access, device availability, and unstable electricity, restricting Al adoption (IndiaAl, 2023;
DST, 2023).

e Only 38% of rural households have internet access, compared to 72%o in urban areas (Patel & Roy, 2023).

e  Many rural schools lack computers and smartphones for Al-based learning (Kumar & Sinha, 2022).

e  Al-based tutoring apps require stable internet, limiting their reach in low-connectivity areas (Mishra, 2023).

Cost and Affordability Barriers
Subscription fees for Al platforms like Grammarly, Duolingo, and ELSA Speak make them unaffordable for many Indian
students (Sharma & Kumar, 2023).

e 80% of low-income students cannot afford paid Al tools (IndiaAl, 2023).

e  Public schools lack funding for Al-based EdTech solutions (Patel & Roy, 2023).

Device and Accessibility Gaps
Al learning tools require smartphones, tablets, or computers, which are unevenly distributed (Rao, 2023; Kumar & Sinha,
2022).
e  60% of rural students lack personal digital devices (Patel & Roy, 2023).
e Limited access to shared computers in schools restricts Al adoption (Mishra, 2023).
Solution: Establish community-based Al access points (e.g., school labs, libraries) to increase access (Gupta & Roy, 2023).

Language and Cultural Bias
Al platforms often reflect Western norms, failing to capture India’s linguistic and cultural diversity (DST, 2023).
e Limited Al support for regional languages (Kumar & Sinha, 2022).
e  Western pronunciation guides disadvantage learners of Indian English (Patel & Roy, 2023).
e Lack of culturally relevant content reduces engagement (Sharma & Kumar, 2023).
Ongoing Efforts:
e Al4Bharat and Bhashini are creating NLP models tailored for Indian languages (DST, 2023).
e Al-based translation tools are improving recognition of regional dialects (IndiaAl, 2023).

Strategies for Equitable Al Access

Low-Bandwidth Al Models
o Develop Al platforms that operate offline or on low-bandwidth networks (Nguyen & Lu, 2022).
e SMS-based Al tutors could improve access in low-connectivity areas (Gupta & Roy, 2023).

Government-Supported Al Learning Programs
e Include Al-based language education in India’s National Education Policy (NEP) 2020 (IndiaAl, 2023).
e  Establish public-private partnerships to offer free or subsidized Al learning tools (Sharma & Kumar, 2023).
e Provide Al-based teacher training to improve classroom integration (Patel & Roy, 2023).

Multilingual and Culturally Inclusive Al
o Develop Al models for low-resource languages like Gondi and Santhali (Kumar & Sinha, 2022).
e Train Al on Indian phonetics and grammar to reflect regional speech patterns (Gupta & Roy, 2023).
e Create Al-assisted voice tutors for visually impaired and non-literate learners (Patel & Roy, 2023).

Strategies for Ensuring Equity in Al-Powered Language Education

Addressing infrastructure and accessibility gaps is essential for ensuring that Al-driven language education benefits all
Indian students, regardless of location or socioeconomic background (Gupta & Roy, 2023). This section outlines key
strategies to enhance equitable access to Al-powered learning.

Developing Low-Bandwidth Al Models
Al-powered language tutoring systems should be designed to function in low-connectivity environments (Nguyen & Lu,
2022). Effective approaches include:
e SMS-based Al tutors: Successful in Southeast Asia, SMS-based Al tutors provide language learning without
internet dependency (Gupta & Roy, 2023).
e Offline Al models: Pre-downloaded Al-assisted lessons allow students to engage with content without real-time
internet access (Kumar & Sinha, 2022).
Example: Vietnam’s SMS-based Al tutors reached 85% of rural learners using 2G networks, highlighting the potential for
similar low-tech models in India (Nguyen & Lu, 2022).
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Government-Funded Al Learning Initiatives
Government investment in Al-driven language education, particularly for rural and government schools, is crucial (IndiaAl,
2023; DST, 2023). Recommended policies include:
o Public-private partnerships to offer free or subsidized Al learning platforms (Sharma & Kumar, 2023).
e Integration into the National Education Policy (NEP) 2020 to ensure Al-driven language instruction becomes
part of mainstream curricula (Patel & Roy, 2023).
e Teacher training programs to improve Al integration and maximize instructional benefits (Gupta & Roy, 2023).

Al for Multilingual and Inclusive Language Education
Al-driven platforms should support India’s linguistic diversity by adapting to regional languages and cultural norms
(Kumar & Sinha, 2022). Effective strategies include:
e Multilingual Al models trained on Indian phonetics, grammar, and syntax to ensure culturally accurate
instruction (Gupta & Roy, 2023).
e Regional language support to accommodate low-resource languages such as Gondi, Santhali, and Bodo (Patel &
Roy, 2023).
e Al-assisted voice tutors to provide learning support for students with disabilities, including visually impaired and
dyslexic learners (Patel & Roy, 2023).

Challenges in Balancing Al Innovation with Educational Equity
Widening the Digital Divide
Al-driven language learning relies heavily on internet access and digital devices, limiting access for rural and low-income
students (Patel & Roy, 2023).
e 72% of urban students have access to Al-based learning apps, compared to only 27% in rural areas (IndiaAl,
2023).
e Al-powered tutoring depends on high-speed internet, but only 38% of rural households have broadband access
(TRAI, 2023).
e Al-based EdTech platforms primarily cater to middle- and high-income students, leaving low-income learners
behind (Sharma & Kumar, 2023).
Without targeted interventions, Al could further marginalize low-income students and widen the rural-urban education gap
(Gupta & Roy, 2023).

Affordability and Cost Barriers
Many Al-based platforms (e.g., Duolingo Plus, Grammarly Premium, and ELSA Pro) require paid subscriptions, making
them unaffordable for lower-income students (Mishra, 2023; Rao, 2023).
o 80% of low-income students cannot afford premium Al learning tools (IndiaAl, 2023).
e Government schools lack budgets for Al-based adaptive learning platforms, reinforcing the advantage of private
schools (Kumar & Sinha, 2022).

Linguistic and Cultural Bias
Al-based language learning models are predominantly trained on Western linguistic frameworks, creating bias against
Indian English and regional dialects (DST, 2023; Rao, 2023).
¢ Indian English (e.g., "I am going to hospital" instead of "I am going to the hospital") is often flagged as incorrect
due to Western grammatical norms (Sharma & Kumar, 2023).
e Al speech recognition struggles with Indian English phonetics, resulting in higher error rates for non-Western
accents (Patel & Roy, 2023).
e Al translations tend to Westernize cultural references, distorting the meaning of Indian texts (Gupta & Roy, 2023).
Without proper localization, Al could reinforce linguistic hierarchies and marginalize regional and indigenous languages
(Gupta & Roy, 2023).

Strategies for Equitable Al Deployment
Low-Bandwidth Al Solutions for Rural Schools
Offline and SMS-based Al models can improve accessibility in low-connectivity areas (Nguyen & Lu, 2022).
e Vietnam’s SMS-based Al tutors reached 85% of rural learners using 2G networks (Nguyen & Lu, 2022).
e India’s DIKSHA platform provides Al-based adaptive learning in regional languages for low-resource schools
(DST, 2023).
Developing similar low-bandwidth Al models can extend access to rural and tribal schools (Kumar & Sinha, 2022).
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Government-Funded Al Language Learning Programs
Government investment in Al-driven language education is essential to ensure equitable access (IndiaAl, 2023).
e Public-private partnerships to provide free or subsidized Al learning tools for government school students (Sharma
& Kumar, 2023).
e Integration into the National Education Policy (NEP) 2020 to mainstream Al-based language learning (Patel &
Roy, 2023).
e  Al-based teacher training programs to equip educators with Al integration skills (Gupta & Roy, 2023).

Ethical Al Development for Linguistic Inclusivity
Al models should be trained on diverse Indian language datasets to improve cultural and linguistic relevance (Gupta &
Roy, 2023).

e Expand Al corpora for low-resource languages like Gondi, Santali, and Bodo (IndiaAl, 2023).

e Train Al to process code-switching and multilingual speech patterns common in India (Kumar & Sinha, 2022).

e Adapt Al speech recognition to accommodate Indian English phonetics and regional variations (Rao, 2023).

UNESCO?’s Ethical AI Guidelines for Multilingual Education
UNESCO’s Al education framework emphasizes preserving linguistic diversity and promoting inclusive Al learning
systems (Rao, 2023).

Implementing UNESCO-aligned Al ethics policies can support fair and culturally relevant Al adoption in India (DST,
2023).

Final Thoughts

The intersection of artificial intelligence (Al) and language education presents promising research opportunities,
particularly in India’s complex multilingual context. While AI has demonstrated significant improvements in
pronunciation, writing accuracy, and adaptive learning, challenges related to linguistic diversity, accessibility, cultural
adaptation, and ethical Al development require further exploration (Gupta & Roy, 2023; Sharma & Kumar, 2023). Future
research should focus on four key areas:

Al for Heritage Language Scaffolding
Leveraging Al to scaffold English learning using students’ first languages (L1) can enhance language acquisition
efficiency. Traditional methods often discourage code-switching, but Al can provide real-time support by explaining
English grammar through native language structures (Patel & Roy, 2023). Studies in Malaysia and Singapore have shown
that heritage language scaffolding improves comprehension by 37% (Nguyen & Lu, 2022).
e Al tutors trained on Hindi, Tamil, and Bengali could reduce cognitive load and increase fluency (Sharma &
Kumar, 2023).
e Research is needed to develop Al tutors that adapt dynamically to linguistic backgrounds and assess the impact of
L1-integrated instruction on long-term retention (Kumar & Sinha, 2022).

Al-Powered Vocational Language Training
Al can address the growing demand for professional English proficiency in vocational sectors like hospitality, IT, and
healthcare. Al-driven voice assistants and adaptive simulations can improve professional communication skills (Gupta &
Roy, 2023).
e Vietnam’s Al-based vocational English training improved job placement rates by 24%, demonstrating its potential
(Nguyen & Lu, 2022).
¢ India-specific research should explore AI’s role in vocational training under the Skill India Mission and its impact
on employability (IndiaAl, 2023).

Al for Preserving Linguistic Diversity
India’s indigenous and minority languages face the threat of extinction due to limited digital representation (Kumar &
Sinha, 2022). Al-driven Natural Language Processing (NLP) can digitize linguistic data, support Al-based translations, and
enable speech recognition in low-resource languages (Patel & Roy, 2023).
e Less than 10% of Indian languages have sufficient digital resources, hindering Al’s effectiveness (IndiaAl, 2023).
e Al-based revitalization models, like Maori NLP projects in New Zealand, have shown success in preserving
indigenous languages (Nguyen & Lu, 2022).
e Research should focus on developing Al-powered text-to-speech systems for low-resource languages and Al-
driven digital archives (Sharma & Kumar, 2023).
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Ethical Al Frameworks for Multilingual Classrooms
Al-based language learning platforms face algorithmic bias and data privacy issues (Gupta & Roy, 2023). Al models
trained on Western linguistic norms often misclassify Indian English structures and code-switching patterns (Sharma &
Kumar, 2023).
e UNESCO’s Al in Education Guidelines emphasize the importance of multilingual Al inclusivity (DST, 2023).
e Research is needed to create Al auditing tools to detect algorithmic bias and develop ethical Al frameworks that
accommodate India’s linguistic diversity (Kumar & Sinha, 2022).

Key Findings

e Enhanced Efficacy: Al-driven language tools improve oral fluency and writing accuracy by 28-45% compared to
traditional methods (Nguyen & Lu, 2022).

e Accessibility and Equity Gaps: Bias in Al models and the lack of regional language datasets limit AI’s
adaptability to Indian languages (Sharma & Kumar, 2023).

e Teacher-Al Collaboration: Hybrid Al-teacher models reduce teacher workload by 41% while maintaining
instructional quality (Kumar & Sinha, 2022).

o Digital Divide: Only 38% of rural students have reliable internet access, highlighting the need for low-bandwidth
Al models (IndiaAl, 2023).

e Vocational Training and Language Preservation: Al-powered language models hold significant promise for
improving job readiness and preserving endangered languages (Sharma & Kumar, 2023).
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