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Abstract— Multilingualism and digital literacy are increasingly recognized as pivotal elements in advancing speech perception 

and language processing, particularly in linguistically diverse nations like India. This paper examines the intersection of regional 

languages, dialects, and digital technologies to enhance linguistic competencies in both educational and computational domains. 

Prior studies reveal phonetic proximities between Hindi and Urdu, the impact of code-mixed languages like Hinglish, and the gaps 

in speech perception assessments for multilingual children. Additionally, developments in NLP, such as Named Entity 

Recognition and sentiment analysis for code-mixed content, highlight the technological strides and challenges in processing 

multilingual data. Cultural media like Bollywood and private radio also influence linguistic practices, further shaping language 

processing needs. Despite these advancements, significant gaps remain in applying these insights to educational reforms and 

digital tools development. This paper proposes a multidimensional strategy that integrates digital literacy with multilingual 

pedagogy and advanced NLP technologies to support inclusive education and robust language processing systems. 
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I. INTRODUCTION 

In the contemporary globalized landscape, multilingualism and 

digital literacy have emerged as critical areas of focus in both 

educational and technological spheres, especially in a 

culturally and linguistically rich nation like India. The country 

hosts an unparalleled linguistic diversity where regional 

languages, dialects, and standard languages coexist, overlap, 

and interact in complex ways. This interplay significantly 

influences speech perception and language processing abilities 

among learners and technology users [1]. Despite policy 

frameworks such as the Three-Language Formula introduced 

in India’s National Education Policy of 1968, challenges 

persist in addressing the multilingual needs of students, 

particularly in enhancing their speech perception and cognitive 

language abilities. The compartmentalization of languages 

within the education system often alienates learners from their 

mother tongues, affecting comprehension, academic 

performance, and social identity development [2]. Therefore, 

integrating multilingualism into educational curricula 

alongside promoting digital literacy is essential to foster 

comprehensive language acquisition and processing skills. 

Recent studies have highlighted the importance of phonetic 

similarities between languages like Hindi and Urdu, 

demonstrating that despite scriptural differences, these 

languages exhibit a high degree of phonetic resemblance [3]. 

Such insights are crucial for developing computational models 

that can aid in language processing across scripts, enhancing 

machine translation and speech recognition systems. 

Furthermore, speech perception studies in Hindi-speaking 

children have shown that age and exposure play vital roles in 

the ability to perceive minimal pairs, yet there remains a lack 

of data for children exposed to multiple dialects or regional 

languages. This gap underscores the need for tailored 

assessments and interventions that account for India’s 

multilingual realities [4]. 

The rise of code-mixed languages such as Hinglish, which 

blends Hindi and English, has further complicated traditional 

linguistic boundaries. Hinglish has permeated everyday 

communication, social media, cinema, and education, 

reflecting a dynamic linguistic culture that defies rigid 

categorization. Media studies reveal that alternative language 

patterns in private FM radio and Bollywood films influence 

not only popular culture but also language learning and 

perception among the youth [5]. However, the educational 

system has yet to fully adapt to these linguistic evolutions, 

often maintaining a rigid focus on standard language forms 

that may not resonate with the linguistic realities of students 

[6]. 

On the technological front, advancements in Natural Language 

Processing (NLP) have made significant strides in handling 

multilingual data, particularly in tasks like Named Entity 

Recognition (NER), sentiment analysis, and sarcasm detection 

in code-mixed social media content. Despite these 

advancements, current NLP models often struggle with the 

nuances of dialects, code-switching, and low-resource 

languages, limiting their effectiveness [7] in real-world 

applications. This calls for the development of more 

http://www.ijritcc.org/
mailto:bsahuscs@gmail.com


International Journal on Recent and Innovation Trends in Computing and Communication 

ISSN: 2321-8169 Volume: 9 Issue: 11 

Article Received: 25 September 2021 Revised: 12 October 2021 Accepted: 30 November 2021 

___________________________________________________________________________________________________________________ 
 

 

    46 
IJRITCC | November 2021, Available @ http://www.ijritcc.org 

sophisticated, context-aware models that can accurately 

process and understand multilingual data [8]. 

Addressing these challenges requires a multidimensional 

approach that combines digital literacy with multilingual 

education. Educators, linguists, and technologists must 

collaborate to design curricula and digital tools that reflect and 

support the linguistic diversity of learners [9]. By integrating 

speech perception studies, phonetic research, and advanced 

NLP technologies, it is possible to create inclusive educational 

environments and intelligent language processing systems 

[10]. Such an approach will not only enhance linguistic 

competence and cognitive development but also ensure that 

language education and technology in India are equitable, 

culturally relevant, and future-ready. 

II. LITERATURE REVIEW 

 

The present study focuses on examining the intricate 

relationship between regional Indian languages and English in 

the context of an undergraduate English classroom. 

Historically, Indian regional languages have been portrayed as 

opposing the cultural hegemony of English, similar to earlier 

conflicts with Sanskrit and Persian in pre-modern India. 

However, this binary perception of conflict oversimplifies the 

dynamics. Instead, regional languages and English often 

benefit from their interactions, especially in translation 

contexts. Drawing from multilingual teaching experiences, this 

paper proposes a ‘heterographic’ translation pedagogy that 

navigates beyond monolithic dominance, fostering coexistence 

and mutual enrichment in academic settings (Kumar, 2020) 

[1]. 

 

The semantic coexistence between languages is driven by 

cultural interaction, where languages exchange ‘loan words’ 

and build mutual influence, leading to multilingualism. For 

example, Hindi and Urdu, despite distinct scripts, exhibit 

phonetic similarity due to shared cultural history. Nizami et al. 

(2020) introduced a computational model that measures 

phonetic similarity using articulatory features from the 

International Phonetic Alphabet instead of traditional edit-

distance metrics. Their study demonstrates that Hindi and 

Urdu share an average phonetic similarity of 67.8%, affirming 

their linguistic proximity despite script divergence, 

contributing to understanding mutual intelligibility in the 

Indian subcontinent (Nizami et al., 2020) [2]. 

 

Speech perception is a complex developmental process 

involving phonemic contrasts and sentence perception. In 

India, minimal resources exist for assessing Hindi speech 

perception in children, creating a need for normative data. 

Sahoo and Nandurkar (2020) addressed this by studying the 

performance of Hindi-speaking schoolchildren on the Hindi 

Minimal Pair Test (HMPT). Their findings show that speech 

perception abilities improve with age, with significant 

differences between age groups but not between genders. Such 

data are crucial for clinical assessments of children with 

hearing impairments, offering benchmarks tailored to the 

Indian linguistic and cultural context (Sahoo & Nandurkar, 

2020) [3]. 

 

Bharatendu Harishchandra, often hailed as the “father of 

modern Hindi,” was a pivotal figure in colonial India’s 

linguistic and literary evolution. He navigated between 

traditional Brajbhasha poetry and modern literary forms while 

experimenting with Urdu and English-Hindi satirical 

compositions. Harishchandra’s works exemplify the fusion of 

traditional and modern linguistic identities, reflecting the 

complexities of cultural adaptation during colonial modernity. 

His endeavors in print media and standardizing Hindi 

significantly shaped the language’s trajectory, showcasing a 

polymath’s approach to linguistic experimentation and cultural 

reform in a rapidly transforming Indian society (Orsini, 2020) 

[4]. 

 

The emergence of alternate language patterns in Indian private 

FM radio signals a shift from standardized linguistic practices 

to more dynamic and engaging communication styles. Garg 

and Mishra (2020) analyzed the language used by presenters in 

Hindi-speaking regions like New Delhi and Chandigarh, 

observing a departure from traditional norms to more listener-

centric approaches. Presenters prioritize comprehensibility and 

audience engagement over linguistic purity, reflecting 

changing cultural expectations. This trend invites academic 

attention to study how non-standard language patterns in mass 

media impact listener comprehension, societal communication 

practices, and cultural evolution within the Hindi-speaking 

belts (Garg & Mishra, 2020) [5]. 

 

Named Entity Recognition (NER) plays a vital role in 

processing Hindi language texts, especially in differentiating 

proper nouns within complex scripts. Barua et al. (2020) 

developed a Hindi NER system utilizing both contextual 

embeddings (like BERT variants) and non-contextual 

embeddings (such as Word2Vec, FastText). By comparing 

machine learning classifiers and transformer-based models, the 

research determined the superior performance of contextual 

embeddings in NER tasks. They also introduced a web 

application that tags entities in Hindi text, enabling user 

feedback for continuous improvement. This work enhances 

Hindi NLP capabilities, contributing to more sophisticated 

language processing tools (Barua et al., 2020) [6]. 

 

In low-resource educational settings, assessing free-text 

answers in Hindi presents challenges due to noise in 

crowdsourced data. Agarwal et al. (2020) addressed this by 

designing an ASR-integrated assessment app that collected 

over 39,000 responses from rural Indian children. Their study 

highlights noise types in children's answers, proposing a 

preprocessing pipeline to denoise the data for better 

evaluation. By applying various similarity metrics, the 

research facilitates scalable, automated assessment of Hindi 

answers, crucial for educational interventions in under-

resourced contexts. This initiative demonstrates potential for 

improving learning assessments in diverse linguistic 

environments (Agarwal et al., 2020) [7]. 
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Bollywood's iconic song-and-dance sequences are 

reinterpreted through the concept of ‘dance musicalization,’ 

wherein dance influences the musical composition rather than 

merely complementing it. Iyer (2020) examines 

Vyjayanthimala’s performances to illustrate how her dance 

repertoire guided music production, reshaping the 

conventional song picturization process. This 

choreomusicological perspective treats the dancer’s body as 

integral to music-making, enriching the cinematic experience. 

The study broadens the understanding of Hindi cinema by 

integrating bodily performance into musicology, emphasizing 

the reciprocal relationship between visual choreography and 

auditory composition in film production (Iyer, 2020) [8]. 

 

Dialect awareness in South Asian education remains under-

researched, especially regarding teachers' perceptions. Bakshi 

(2020) explored beliefs about Mewati, a vernacular spoken by 

the Meo community in Haryana. Despite acknowledging 

students' struggles with standard Hindi and English, teachers 

discouraged Mewati use, viewing it as inferior. This 

perception contributes to student alienation and high dropout 

rates, as linguistic diversity is ignored in favor of standardized 

languages. The study advocates for educational reforms that 

respect vernacular languages, arguing that embracing 

linguistic diversity can mitigate educational disparities and 

promote inclusivity in Indian classrooms (Bakshi, 2020) [9]. 

 

Frequency analysis of Hindi words and alphabets provides 

insights into linguistic patterns and usage trends. Sahu and 

Joshi (2020) developed a statistical tool to analyze the 

frequency and occurrence of Hindi alphabets and words, 

sourcing data from national and local news articles. Their 

three-module tool supports word-list preparation, frequency 

counting, and statistical analysis, enabling comprehensive 

linguistic profiling. This model aids in understanding practical 

word usage against dictionary standards, offering valuable 

resources for computational linguistics and language 

technology development in Hindi. Such analysis can inform 

education, publishing, and NLP tool enhancement (Sahu & 

Joshi, 2020) [10]. 

 

Hinglish, a blend of Hindi and English, has evolved as a 

dominant linguistic phenomenon in India’s socio-cultural 

landscape. Salwathura (2020) highlights that this code-mixed 

form originated during British colonialism, with ‘British-Raj’ 

cited as one of the earliest Hinglish terms. Today, Hinglish 

thrives across social media, cinema, and daily interactions, 

transcending metropolitan boundaries. Its proliferation 

challenges the purity of standard Hindi, raising concerns about 

the long-term preservation of linguistic heritage. The study 

emphasizes that the widespread adoption of Hinglish signifies 

both a linguistic shift and a cultural transformation, 

necessitating scholarly attention on its impact on Hindi’s 

structural integrity (Salwathura, 2020) [11]. 

 

Tapori language, characterized by a fusion of Bombaiya Hindi 

and diverse regional dialects, reflects India’s socio-linguistic 

diversity, particularly within urban working-class 

communities. Biswas (2020) analyzes its portrayal in 

Rajkumar Hirani’s Munna Bhai series, where the protagonist’s 

use of Tapori vernacular embodies social hierarchies and class 

conflicts. Tapori challenges linguistic elitism by embedding 

street culture into mainstream cinema, creating a distinct 

socio-linguistic space. This blending questions the perceived 

contamination of standard Hindi by vernacular subcultures, 

suggesting that such linguistic intermingling represents 

broader societal negotiations of identity, hierarchy, and 

cultural expression within India’s rapidly urbanizing context 

(Biswas, 2020) [12]. 

 

Sarcasm detection in code-mixed languages like Hinglish 

presents computational challenges due to mixed linguistic 

semantics. Jain et al. (2020) proposed a hybrid deep learning 

model combining Bidirectional LSTM with a soft-attention 

layer and CNN for real-time sarcasm detection on Hinglish 

tweets. Their model integrates GloVe embeddings for English, 

Hindi-SentiWordNet for sentiment features, and pragmatic 

feature vectors to enhance detection accuracy. Trained on 

political and entertainment tweets, the model achieved a 

92.71% classification accuracy. This research advances NLP 

methodologies for analyzing nuanced sentiments in 

multilingual social media texts, contributing to the 

development of more culturally adaptive AI systems (Jain et 

al., 2020) [13]. 

 

The intersection of language, script, and advertising in 

northern India reveals evolving institutional communication 

strategies post-liberalization. LaDousa (2020) examines how 

educational and coaching services increasingly deploy hybrid 

scripts and language combinations to craft distinct institutional 

voices. This linguistic commodification reflects shifting 

societal aspirations, as institutions adapt their public personas 

to attract diverse clientele. The blending of Hindi, English, and 

regional scripts symbolizes not just commercial strategy but 

also changing socio-linguistic norms. LaDousa’s study 

underscores the significance of language choices in shaping 

institutional identity and consumer perception in India’s 

competitive education and service sectors (LaDousa, 2020) 

[14]. 

 

The pedagogical implications of teaching code-mixed English, 

such as Hinglish, in Indian classrooms are critical amidst 

increasing multilingualism. Bhatia (2020) argues that despite 

its prevalence, Hinglish lacks formal recognition in education, 

raising debates on its legitimacy. The paper situates this 

discourse within the broader frameworks of World Englishes, 

multilingualism, and language acquisition. Bhatia contends 

that integrating code-mixed varieties into pedagogy 

acknowledges linguistic realities while fostering inclusivity. 

This approach challenges the traditional privileging of 

standardized English, advocating for curricula that embrace 

linguistic hybridity reflective of contemporary communication 

patterns in India (Bhatia, 2020) [15]. 

 

Institutional disruptions like India’s 2016 demonetization 

reveal how macro-level changes reshape consumption 

practices. Shekhar et al. (2020) investigate how consumers 

adapted their material, competency, and meaning-making 
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processes in response to cashless mandates. The study 

identifies microfoundations of institutional change, 

highlighting mechanisms like artifact spatialization and 

indirect identification in evolving consumer behavior. Through 

sensemaking and sensegiving, actors at different levels 

redefined consumption norms, leading to lasting shifts in 

economic transactions. This research offers insights into how 

policy-driven disruptions can transform societal practices, 

emphasizing the interplay between institutions, markets, and 

consumer adaptations (Shekhar et al., 2020) [16]. 

 

The detection of gene fusions in cancer diagnostics has 

advanced with next-generation sequencing (NGS) 

technologies. Hindi et al. (2020) validated the NYU FUSION-

SEQer, a custom NGS panel leveraging Archer Anchored 

Multiplex PCR for identifying oncogenic fusions in solid 

tumors. With a sensitivity, specificity, and reproducibility of 

100%, the panel demonstrated robust clinical utility in 

detecting known and novel fusions. In a prospective cohort, 

61% of samples revealed actionable fusions, aiding diagnosis 

and treatment. This innovation enhances precision oncology, 

enabling efficient, accurate fusion detection critical for 

personalized cancer therapies (Hindi et al., 2020) [17]. 

 

Hindi literature has increasingly embraced the voices of Dalit 

and Adivasi writers, challenging historical marginalization. 

Wessler (2020) highlights how their narratives—spanning 

short stories, poems, and autobiographies—are now featured 

in mainstream literary journals and academic syllabi. These 

works foreground social discrimination, economic hardship, 

and identity assertion, offering alternative perspectives within 

Hindi literature. The inclusion of Dalit and Adivasi voices 

signifies a growing recognition of linguistic and social 

diversity, enriching Hindi literary discourse. This evolution 

reflects broader societal shifts toward inclusivity and social 

justice through literary expression (Wessler, 2020) [18]. 

 

Sentiment analysis in code-mixed Indian languages remains 

underexplored despite India’s linguistic diversity. Shah et al. 

(2020) addressed this by performing sentiment analysis on 

Marglish (Marathi + English) and Devanagari Marathi 

YouTube comments. Utilizing machine learning models like 

Multilayer Perceptron and Bernoulli Naïve Bayes with 

vectorization techniques, they achieved the highest accuracies 

of 62.68% and 60.60%, respectively. Their work underscores 

the complexity of processing multilingual social media data, 

offering valuable methodologies for analyzing public 

sentiment in regional languages. This contributes to the 

growing field of computational linguistics tailored to India’s 

multilingual context (Shah et al., 2020) [19]. 

 

India’s multilingual education system, guided by the Three-

Language Formula, faces challenges in contemporary 

classrooms. Rajasekaran and Kumar (2020) examined 

language acquisition among urban middle-class students in an 

English-medium school, revealing the limitations of rigid 

language compartmentalization. Their study, using surveys, 

observations, and interviews, found that strict separation of 

languages hinders identity formation and learning efficacy. 

The research advocates for educational policies that embrace 

students’ multilingual practices, promoting inclusivity and 

cognitive development. Recognizing linguistic diversity in 

pedagogy can foster stronger, more confident learners aligned 

with India’s multicultural fabric (Rajasekaran & Kumar, 2020) 

[20]. 

III. RESEARCH GAP 

Despite extensive scholarly efforts in exploring the dynamics 

between Indian regional languages, Hindi, and English across 

educational, cultural, computational, and social domains, 

several significant gaps remain. 

Firstly, while studies like Kumar (2020) have begun to 

conceptualize pedagogical frameworks that reconcile regional 

languages with English in classrooms, there is a lack of 

longitudinal empirical studies that evaluate the efficacy of 

such heterographic pedagogies across diverse socio-linguistic 

settings in India[1]. Similarly, Nizami et al. (2020) focused on 

phonetic similarities between Hindi and Urdu but did not 

explore how these similarities influence language pedagogy, 

translation studies, or digital linguistic tools beyond phonetic 

metrics[2]. 

In speech perception, Sahoo and Nandurkar (2020) provided 

normative data for Hindi-speaking children, but there is 

insufficient data on multilingual children or the impact of 

regional dialects on speech perception outcomes, especially in 

hearing-impaired contexts[3]. Likewise, historical analyses 

like Orsini (2020) emphasize the legacy of figures like 

Bharatendu Harishchandra but do not bridge how his 

multilingual literary practices could inform current 

pedagogical approaches for multilingual education[4]. 

Garg and Mishra’s (2020) work on alternate radio language 

patterns remains limited to the media sector; parallel research 

on how such non-standard language patterns influence formal 

language acquisition or societal language norms is lacking[5]. 

In computational linguistics, Barua et al. (2020) and Agarwal 

et al. (2020) advanced Hindi NER and automated assessments, 

yet there is limited research integrating these technologies 

with multilingual code-switching data, especially in low-

resource settings[6][7]. 

The cultural studies around Bollywood dance-musicalization 

by Iyer (2020) and Tapori language by Biswas (2020) reveal 

the interaction between language, body, and class, yet lack 

quantitative analyses on how these cultural-linguistic 

expressions affect language attitudes or identity formation 

among the youth[8][12]. Similarly, although Bakshi (2020) 

addressed teacher biases against dialects like Mewati, there 

remains a dearth of intervention-based research that transforms 

these biases into inclusive pedagogical practices[9]. 

Works on statistical analysis of Hindi (Sahu & Joshi, 2020) 

and sentiment analysis in code-mixed languages (Shah et al., 
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2020) highlight computational advancements, but 

comprehensive frameworks for real-time application in 

educational or governmental language policies are not fully 

developed[10][19]. The societal implications of Hinglish 

(Salwathura, 2020), advertising language (LaDousa, 2020), 

and code-mixed pedagogy (Bhatia, 2020) remain under-

theorized in terms of long-term impact on linguistic 

hierarchies and standardization efforts[11][14][15]. 

Institutional transformations post-demonetization (Shekhar et 

al., 2020), clinical diagnostics (Hindi et al., 2020), and 

Dalit/Adivasi literature (Wessler, 2020) provide critical socio-

political insights, yet interdisciplinary links between language 

evolution, social mobility, and policy reforms are 

underexplored[16][17][18]. Finally, although Rajasekaran and 

Kumar (2020) addressed the multilingual experiences of urban 

students, similar investigations in rural or non-English 

dominant regions are sparse, limiting comprehensive policy 

recommendations for India's diverse educational 

landscape[20]. 

IV. SOLUTIONS TO ADDRESS IDENTIFIED 

RESEARCH GAPS 

To bridge the pedagogical gap in integrating regional 

languages with English in classrooms, a longitudinal, multi-

institutional study is essential to evaluate the impact of 

heterographic translation pedagogy across diverse linguistic 

regions. This can be supported by experimental classroom 

interventions that measure linguistic competence, cultural 

retention, and translation efficacy over time, as proposed by 

Kumar (2020)[1]. 

For enhancing computational understanding of phonetic 

relationships between languages like Hindi and Urdu, future 

studies should extend beyond phonetic metrics to develop 

cross-lingual translation models and educational tools that 

support script-independent literacy development. Integrating 

the phonetic similarities studied by Nizami et al. (2020) [2] 

into machine translation and cross-lingual pedagogy could 

enhance learning for bilingual populations. 

In speech perception, expanding normative data collection to 

include children from multilingual and dialect-diverse 

backgrounds will fill critical gaps. This should include 

variables like socio-economic status, regional dialect 

exposure, and bilingual proficiency, extending the work of 

Sahoo and Nandurkar (2020)[3]. 

Linking historical literary practices to contemporary pedagogy 

can be achieved by digitizing and incorporating multilingual 

works like those of Bharatendu Harishchandra into digital 

curricula and classroom resources, offering students practical 

insights into linguistic plurality (Orsini, 2020)[4]. 

Extending the study of media language patterns, such as those 

in private FM stations (Garg & Mishra, 2020)[5], into formal 

educational settings can help educators adapt flexible, 

engaging linguistic styles in language instruction, potentially 

increasing student participation and comprehension. 

In computational linguistics, there is a need for integrating 

Named Entity Recognition (NER) systems and automated 

assessments into platforms that can handle real-world code-

switching data, as seen in multilingual social media (Barua et 

al., 2020; Agarwal et al., 2020)[6][7]. Developing multi-script 

and multi-language NLP models will help bridge technological 

gaps for regional and mixed-language users. 

For cultural studies, quantitative surveys and psychological 

studies can measure the influence of cinematic language and 

body expression on youth identity formation and language 

preferences, building on Iyer (2020) and Biswas 

(2020)[8][12]. Such studies would inform cultural pedagogy 

and media literacy programs. 

Intervention programs for teachers, informed by Bakshi 

(2020)[9], should be designed to train educators in linguistic 

diversity appreciation and methods to incorporate dialects like 

Mewati into instruction, reducing student alienation and 

dropout rates. 

Developing real-time, scalable language processing tools using 

the statistical analysis frameworks from Sahu & Joshi 

(2020)[10] and sentiment models from Shah et al. (2020)[19] 

can support government and educational language policies by 

providing data-driven insights into language usage trends and 

sentiments. 

To mitigate the socio-cultural impacts of Hinglish and other 

code-mixed languages, policy frameworks should be devised 

that balance the promotion of standard Hindi with the 

recognition of linguistic hybridity's communicative power, 

guided by studies like Salwathura (2020), LaDousa (2020), 

and Bhatia (2020)[11][14][15]. 

Socio-economic policy research should explore how language 

evolution correlates with social mobility, drawing on findings 

from demonetization studies (Shekhar et al., 2020)[16], 

clinical diagnostics (Hindi et al., 2020)[17], and marginalized 

literature (Wessler, 2020)[18], to inform holistic development 

programs. 

Finally, extending Rajasekaran and Kumar’s (2020)[20] work 

to rural, low-income, and non-English medium schools 

through comparative studies will ensure that education policies 

are inclusive, context-sensitive, and reflective of India's 

multilingual realities. 

V. CONCLUSION AND FUTURE WORK 

5.1 Conclusion : The exploration of multilingualism and 

digital literacy reveals their crucial roles in enhancing speech 

perception and language processing, particularly within India’s 
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linguistically diverse context. The synthesis of research shows 

that integrating regional languages, dialects, and code-mixed 

forms like Hinglish into educational and computational 

frameworks can significantly improve learning outcomes and 

social inclusion. Studies on phonetic similarities between 

Hindi and Urdu, speech perception in children, and automated 

linguistic assessments underline the need for culturally 

sensitive and linguistically adaptive solutions. Furthermore, 

the evolution of language in media, cinema, and everyday 

communication reflects the dynamic interplay between digital 

literacy and multilingual proficiency. Without addressing these 

dimensions, both educational policies and NLP technologies 

remain limited in impact and inclusivity. 

5.2 Future Work : Future research must focus on developing 

adaptive digital tools that support multilingual education by 

incorporating phonetic, syntactic, and semantic features of 

regional and mixed languages. There is a need for large-scale 

empirical studies that assess the impact of multilingual digital 

interventions on speech perception in diverse age groups and 

socio-economic backgrounds. Additionally, advancing NLP 

models to effectively handle code-mixing, dialectal variations, 

and multilingual datasets will be essential. Policymakers and 

educators should collaborate to design curriculum frameworks 

that integrate digital literacy with multilingual pedagogy, 

ensuring equitable language learning and cognitive 

development. 
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