
JOURNAL OF APPLIED LINGUISTICS AND TESOL (JALT) 

   Vol.8.No.2 2025 

   

1460 

 

INVESTIGATING THE IMPACT OF ARTIFICIAL INTELLIGENCE ON 

LANGUAGE LEARNING AND TEACHING 

 

Tooba Ahmed, 

Lecturer in English, Department of Humanities, COMSATS University Islamabad, Lahore 

Campus. 

Sohail Mazhar, 

Department of Education, Virtual University of Pakistan, Lahore, Pakistan. 

Francesco Ernesto Alessi Longa, 

Department of International Law, Azteca University- Mexico. fealessilonga@liberty.edu, 

ORCID 0009-0002-6068-6203 

Faisal Imran, 

PhD Scholar, Public Administration - University of Sindh Jamshoro. 

 

Abstract 
This study investigated the impact of artificial intelligence on English language learning and teaching in 

Pakistan through a mixed-methods approach. The research involved 150 English teachers and 300 students from 

public and private schools across Lahore, Karachi, and Islamabad. Data collection utilized structured 

questionnaires, semi-structured interviews, classroom observations, and pre-post assessments over a 12-week 

period. Results revealed significant improvements in students' language proficiency, with speaking skills 

showing the highest enhancement (mean improvement of 2.8 points). Teachers demonstrated positive attitudes 

toward AI integration, with 78% reporting increased student engagement. However, challenges included limited 

internet connectivity (65% of schools) and inadequate teacher training (72% of participants). The study found 

that AI tools like Duolingo and Grammarly enhanced personalized learning experiences and provided 

immediate feedback. Statistical analysis showed significant correlations between AI tool usage frequency and 

language skill improvements (p<0.05). The findings suggest that while AI presents substantial opportunities for 

language education enhancement in Pakistan, successful implementation requires addressing infrastructure 

limitations and providing comprehensive teacher training programs. 
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Introduction 

The rapid advancement of artificial intelligence (AI) has revolutionized various sectors 

globally, with education being one of the most significantly impacted domains. In the context 

of language learning and teaching, AI technologies have emerged as powerful tools that offer 

personalized, adaptive, and interactive learning experiences (Chen & Zhang, 2023). The 

integration of AI in language education has gained substantial momentum, particularly in 

developing countries where traditional teaching methods face numerous challenges including 

large class sizes, limited resources, and varying proficiency levels among students. 

Pakistan, as a developing nation with English as its official language alongside Urdu, faces 

unique challenges in English language education. The country's educational system serves 

over 50 million students, with English being taught as a compulsory subject from primary to 

higher secondary levels (Ahmad & Shah, 2022). However, the quality of English language 

instruction varies significantly across different regions and educational institutions, creating 

disparities in learning outcomes. The traditional teacher-centered approach, combined with 

insufficient teaching resources and limited exposure to authentic English communication, has 

resulted in suboptimal language learning experiences for many Pakistani students. 

The emergence of AI-powered language learning tools presents unprecedented opportunities 

to address these challenges. Technologies such as intelligent tutoring systems, chatbots, 

speech recognition software, and adaptive learning platforms have demonstrated significant 

potential in enhancing language acquisition processes (Liu et al., 2024). These tools offer 
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features like personalized learning paths, immediate feedback, pronunciation assessment, and 

gamified learning experiences that can supplement traditional classroom instruction 

effectively. 

Recent studies have highlighted the transformative impact of AI on language education 

globally. Research by Thompson and Martinez (2023) demonstrated that students using AI-

powered language learning applications showed 40% faster improvement in speaking 

proficiency compared to traditional methods. Similarly, Wang and Kumar (2022) found that 

AI-integrated language classrooms resulted in increased student motivation and engagement, 

leading to better learning outcomes. However, the effectiveness of AI in language learning is 

influenced by various contextual factors including technological infrastructure, teacher 

preparedness, and cultural acceptance. 

In the Pakistani context, the adoption of AI in education is still in its nascent stages. While 

urban areas have witnessed increased penetration of digital technologies in educational 

institutions, rural areas continue to lag behind due to infrastructure limitations and resource 

constraints (Hassan & Ali, 2024). The COVID-19 pandemic, however, accelerated the 

adoption of digital learning tools across the country, creating a more favorable environment 

for AI integration in education. Educational institutions began exploring various AI-powered 

platforms to ensure continuity of learning during lockdowns, inadvertently familiarizing both 

teachers and students with technology-enhanced learning approaches. 

The potential benefits of AI in language education for Pakistan are substantial. Given the 

country's linguistic diversity, with over 70 regional languages spoken across different 

provinces, AI tools can provide standardized English language instruction while 

accommodating individual learning preferences and pace (Malik & Rehman, 2023). 

Furthermore, AI-powered assessment tools can help teachers evaluate student progress more 

effectively and identify areas requiring additional attention. The ability of AI systems to 

provide 24/7 availability also addresses the challenge of limited classroom time typically 

allocated to English instruction in Pakistani schools. 

However, the implementation of AI in Pakistani language education faces several challenges. 

Infrastructure limitations, including unreliable internet connectivity and inadequate 

technological resources, pose significant barriers to widespread adoption (Zaman & Qureshi, 

2022). Additionally, teacher training and digital literacy remain critical concerns, as many 

educators lack the necessary skills to effectively integrate AI tools into their teaching 

practices. Cultural factors, including resistance to change and preference for traditional 

teaching methods, also influence the acceptance and adoption of AI technologies in 

educational settings. 

The significance of this research lies in its potential to inform policy decisions and 

educational practices regarding AI integration in language education across Pakistan. By 

examining both the opportunities and challenges associated with AI implementation, this 

study aims to provide evidence-based recommendations for stakeholders including educators, 

policymakers, and technology developers. The findings could contribute to the development 

of more effective AI-powered language learning solutions tailored to the Pakistani 

educational context. 

Moreover, this research addresses a critical gap in the existing literature by focusing 

specifically on the Pakistani context, where limited empirical studies have been conducted on 

AI's impact on language education. The mixed-methods approach employed in this study 

provides comprehensive insights into both quantitative outcomes and qualitative experiences 

of teachers and students, offering a holistic understanding of AI's role in language learning 

and teaching. 
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Research Objectives 

1. To assess the effectiveness of AI-powered tools in improving English language 

proficiency among Pakistani students across different skill areas including speaking, 

listening, reading, and writing. 

2. To examine teachers' and students' perceptions, attitudes, and experiences regarding 

the integration of artificial intelligence in English language learning and teaching 

processes. 

3. To identify the challenges and barriers faced by educational institutions in Pakistan 

when implementing AI-based language learning technologies and propose evidence-

based recommendations for successful integration. 

Research Questions 

1. How do AI-powered language learning tools impact the English language proficiency 

of Pakistani students in terms of speaking, listening, reading, and writing skills? 

2. What are the perceptions and attitudes of English language teachers and students in 

Pakistan regarding the use of artificial intelligence in language learning and teaching? 

3. What are the primary challenges and barriers encountered in implementing AI-based 

language learning technologies in Pakistani educational institutions, and what 

strategies can be employed to overcome these obstacles? 

Significance of the Study 

This study holds significant importance for multiple stakeholders in Pakistan's educational 

landscape. For educators, the research provides empirical evidence about the effectiveness of 

AI tools in language instruction, enabling them to make informed decisions about technology 

integration in their teaching practices. The findings offer practical insights into how AI can be 

utilized to enhance student engagement, provide personalized learning experiences, and 

improve overall language learning outcomes. For policymakers, this research contributes 

valuable data that can inform the development of national educational technology policies 

and guide resource allocation decisions for digital infrastructure development in schools. The 

study's recommendations can assist in creating frameworks for teacher training programs 

focused on AI integration and establishing quality standards for educational technology 

procurement. For students, the research highlights the potential benefits of AI-powered 

learning tools in developing language skills more effectively and efficiently. Additionally, the 

study contributes to the broader academic discourse on AI in education, particularly in 

developing country contexts where such research remains limited. The findings may serve as 

a foundation for future research initiatives and comparative studies across different 

educational systems and cultural contexts. 

Literature Review 

The integration of artificial intelligence in language learning and teaching has emerged as a 

transformative force in modern education, with extensive research documenting its impact 

across various educational contexts. The theoretical foundation for AI in language education 

is rooted in constructivist learning theory and adaptive learning principles, which emphasize 

personalized instruction and learner-centered approaches (García & Williams, 2024). Recent 

studies have consistently demonstrated that AI-powered tools can significantly enhance 

language acquisition by providing individualized feedback, adaptive content delivery, and 

immersive learning experiences that traditional classroom settings often cannot offer. 

A comprehensive study by Johnson et al. (2023) examined the effectiveness of AI chatbots in 

language learning across 15 countries, finding that students who engaged with conversational 

AI showed 35% greater improvement in speaking fluency compared to control groups using 

traditional methods. The research highlighted the importance of natural language processing 

capabilities in creating authentic conversational experiences that boost learner confidence and 
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reduce anxiety associated with speaking practice. Similarly, Rodriguez and Chen (2022) 

investigated the impact of AI-powered pronunciation training systems, revealing significant 

improvements in phonetic accuracy and intonation patterns among non-native English 

speakers, with particularly notable gains observed in tonal aspects of speech production. 

The personalization capabilities of AI systems have been extensively studied, with 

researchers emphasizing their ability to adapt to individual learning styles and preferences. 

Park and Kim (2024) conducted a longitudinal study involving 500 language learners, 

demonstrating that AI-driven adaptive learning platforms could identify optimal learning 

paths for students based on their performance patterns, cognitive abilities, and engagement 

levels. Their findings indicated that personalized AI instruction resulted in 42% faster 

vocabulary acquisition and 28% better retention rates compared to standardized curricula. 

This personalization extends beyond content delivery to include assessment and feedback 

mechanisms, with AI systems capable of providing immediate, detailed feedback on writing 

assignments, grammatical structures, and language usage patterns. 

The motivational aspects of AI in language learning have garnered significant attention from 

researchers. Zhang and Thompson (2023) explored the gamification elements embedded in 

AI-powered language learning applications, finding that features such as adaptive difficulty 

levels, achievement badges, and progress tracking significantly increased student motivation 

and engagement. Their study revealed that students using gamified AI platforms spent 65% 

more time on language learning activities compared to traditional textbook-based approaches. 

The immediate feedback provided by AI systems was identified as a crucial factor in 

maintaining learner motivation, as students could track their progress in real-time and adjust 

their learning strategies accordingly. 

However, the literature also highlights several challenges and limitations associated with AI 

implementation in language education. Cultural and linguistic diversity poses significant 

challenges for AI systems, as noted by Ahmed and Patel (2022) in their analysis of AI 

effectiveness across different linguistic backgrounds. Their research found that AI tools 

developed primarily for Western contexts often failed to adequately address the specific needs 

of learners from diverse cultural backgrounds, particularly in terms of cultural references, 

communication styles, and social pragmatics. This finding is particularly relevant for 

developing countries like Pakistan, where cultural context plays a crucial role in language 

learning and teaching practices. 

The digital divide represents another significant challenge documented in recent literature. 

Brown and Davis (2024) conducted a comprehensive review of AI implementation in 

developing countries, identifying infrastructure limitations, internet connectivity issues, and 

device accessibility as primary barriers to successful AI integration in education. Their study 

emphasized that while AI tools show promise for enhancing language education, their 

effectiveness is heavily dependent on reliable technological infrastructure and adequate 

technical support systems. The researchers argued that addressing these infrastructure 

challenges is essential for ensuring equitable access to AI-powered language learning 

opportunities. 

Teacher training and digital literacy have emerged as critical factors influencing the success 

of AI integration in language education. Miller and Singh (2023) examined teacher 

preparedness for AI integration across 20 countries, finding that only 38% of language 

teachers felt adequately prepared to incorporate AI tools into their instruction. The study 

identified specific areas where teachers required additional training, including understanding 

AI capabilities and limitations, selecting appropriate AI tools for specific learning objectives, 

and interpreting AI-generated analytics for instructional decision-making. The researchers 
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emphasized that comprehensive professional development programs are essential for 

successful AI implementation in educational settings. 

Recent research has also focused on the effectiveness of specific AI applications in language 

learning. Lee and Anderson (2022) investigated the impact of AI-powered writing assistants 

on student writing quality, finding significant improvements in grammatical accuracy, 

vocabulary usage, and text coherence. However, they also noted concerns about over-reliance 

on AI tools and the potential impact on students' independent writing abilities. The study 

recommended a balanced approach that combines AI assistance with traditional writing 

instruction to ensure students develop both technological proficiency and independent writing 

skills. 

The assessment capabilities of AI systems have been extensively studied, with researchers 

exploring their potential for automating language proficiency evaluation. Wilson et al. (2024) 

developed and tested an AI-based speaking assessment system, demonstrating high 

correlation with human rater scores and significantly reduced assessment time. Their research 

highlighted the potential for AI to provide more consistent and objective evaluation of 

language skills, while also enabling more frequent assessment opportunities for students. 

However, the study also emphasized the importance of maintaining human oversight in 

assessment processes to ensure fairness and accuracy. 

Cross-cultural studies have provided valuable insights into the contextual factors that 

influence AI effectiveness in language learning. Kumar and Martinez (2023) compared AI 

implementation outcomes across Asian and European educational contexts, finding 

significant variations in acceptance rates, usage patterns, and learning outcomes. The research 

identified cultural attitudes toward technology, educational traditions, and institutional 

support as key factors influencing AI adoption success. These findings underscore the 

importance of considering cultural context when implementing AI solutions in language 

education. 

The sustainability and long-term impact of AI in language education have begun to receive 

attention from researchers. Taylor and Roberts (2024) conducted a three-year longitudinal 

study tracking students who used AI-powered language learning tools, finding that benefits 

persisted beyond the intervention period, with students maintaining higher proficiency levels 

and continued engagement with language learning activities. However, the study also 

identified the need for ongoing technical support and regular updates to AI systems to 

maintain their effectiveness over time. 

 

Research Methodology 

This study employed a mixed-methods research design to investigate the impact of artificial 

intelligence on language learning and teaching in Pakistan. The researchers selected a 

purposive sampling technique to recruit 150 English language teachers from public and 

private schools across Lahore, Karachi, and Islamabad, along with 300 students aged 14-18 

years studying English as a second language. Data collection occurred through structured 

questionnaires distributed to both teachers and students to assess their experiences, 

perceptions, and outcomes related to AI-integrated language learning tools such as Duolingo, 

Grammarly, and chatbot applications. Additionally, the study conducted semi-structured 

interviews with 20 teachers and 30 students to gather in-depth qualitative insights about 

challenges and benefits of AI implementation in Pakistani educational contexts. The 

researchers also performed classroom observations over a 12-week period to document actual 

AI tool usage and its effectiveness in improving speaking, writing, listening, and reading 

skills. Pre- and post-assessment tests measured students' language proficiency levels before 

and after AI intervention. Data analysis involved descriptive statistics for quantitative data 
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using SPSS software, while thematic analysis examined qualitative responses. Ethical 

approval was obtained from respective educational institutions, and informed consent was 

secured from all participants before data collection commenced. 

 

Results and Data Analysis 

Quantitative Analysis 

The quantitative analysis of this study revealed significant findings regarding the impact of 

AI on language learning and teaching in Pakistan. The data collected from 150 teachers and 

300 students across three major cities provided comprehensive insights into the effectiveness 

of AI-powered language learning tools. 

Table 1: Pre-test and Post-test Language Proficiency Scores 

Skill 

Area 

Pre-test 

Mean 

Post-test 

Mean 

Mean 

Difference 

t-

value 

p-value 

Speaking 6.2 9.0 2.8 12.45 <0.001 

Listening 6.8 8.9 2.1 10.32 <0.001 

Reading 7.1 8.8 1.7 8.76 <0.001 

Writing 6.5 8.2 1.7 9.21 <0.001 

Overall 6.7 8.7 2.0 15.83 <0.001 

Table 1 demonstrates significant improvements in all four language skill areas following the 

12-week AI intervention period. Speaking skills showed the highest improvement with a 

mean difference of 2.8 points, followed by listening skills with 2.1 points improvement. 

Reading and writing skills both showed identical improvements of 1.7 points each. The 

overall language proficiency increased by 2.0 points, and all improvements were statistically 

significant (p<0.001), indicating that the AI intervention had a meaningful impact on 

students' language learning outcomes. The high t-values across all skill areas suggest that 

these improvements were consistent across the student population rather than being limited to 

a small subset of participants. 

Table 2: Teachers' Attitudes Toward AI Integration 

Attitude Statement Strongly 

Agree 

Agree Neutral Disagree Strongly 

Disagree 

Mean 

Score 

AI tools enhance 

student engagement 

42% 36% 15% 5% 2% 4.11 

AI provides 

personalized learning 

38% 40% 18% 3% 1% 4.11 

AI improves teaching 

efficiency 

35% 43% 16% 4% 2% 4.05 

AI reduces teacher 

workload 

28% 35% 25% 8% 4% 3.75 

AI replaces traditional 

methods 

12% 18% 28% 32% 10% 2.90 

Table 2 reveals predominantly positive attitudes among teachers toward AI integration in 

language teaching. The highest agreement was observed for statements regarding AI's ability 

to enhance student engagement and provide personalized learning experiences, both receiving 

mean scores of 4.11 on a 5-point Likert scale. Teachers also recognized AI's potential to 

improve teaching efficiency (mean score 4.05). However, there was more moderate 

agreement regarding AI's ability to reduce teacher workload (mean score 3.75). Notably, 

teachers disagreed with the notion that AI would replace traditional teaching methods (mean 

score 2.90), suggesting they view AI as a complementary tool rather than a replacement for 

conventional instruction. 
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Table 3: Students' Perceptions of AI Learning Tools 

Perception 

Statement 

Very 

Positive 

Positive Neutral Negative Very 

Negative 

Mean 

Score 

AI tools are enjoyable 

to use 

45% 38% 12% 4% 1% 4.22 

AI provides helpful 

feedback 

41% 42% 13% 3% 1% 4.19 

AI helps improve 

pronunciation 

39% 40% 16% 4% 1% 4.12 

AI makes learning 

easier 

37% 41% 17% 4% 1% 4.09 

AI increases 

confidence 

34% 44% 18% 3% 1% 4.07 

Table 3 illustrates highly positive student perceptions of AI learning tools. Students found AI 

tools most enjoyable to use (mean score 4.22), followed by their appreciation for the helpful 

feedback provided by these tools (mean score 4.19). The data shows that students particularly 

valued AI's contribution to pronunciation improvement (mean score 4.12) and its ability to 

make learning easier (mean score 4.09). Additionally, students reported increased confidence 

in language learning through AI tool usage (mean score 4.07). The consistently high mean 

scores across all perception statements indicate widespread student acceptance and 

appreciation of AI-powered language learning tools. 

Table 4: Frequency of AI Tool Usage 

AI Tool Daily 3-4 

times/week 

1-2 

times/week 

Rarely Never Average 

Sessions/Week 

Duolingo 23% 35% 28% 12% 2% 4.2 

Grammarly 18% 42% 31% 8% 1% 4.1 

Chatbots 15% 28% 35% 18% 4% 3.3 

Speech 

Recognition 

12% 25% 38% 20% 5% 3.0 

Translation 

Tools 

21% 33% 29% 14% 3% 3.9 

Table 4 reveals varying patterns of AI tool usage among students. Duolingo emerged as the 

most frequently used tool with an average of 4.2 sessions per week, followed closely by 

Grammarly at 4.1 sessions per week. These tools showed high daily usage rates of 23% and 

18% respectively. Chatbots and speech recognition tools had lower usage frequencies, 

averaging 3.3 and 3.0 sessions per week respectively. Translation tools maintained moderate 

usage at 3.9 sessions per week. The data suggests that students preferred tools that provided 

immediate, practical assistance with language learning tasks, such as vocabulary building and 

grammar checking. 

 

Table 5: Challenges in AI Implementation 

Challenge Very 

Significant 

Significant Moderate Minor Not a 

Problem 

Percentage 

Affected 

Internet 

connectivity 

35% 30% 20% 10% 5% 65% 

Lack of 

teacher 

training 

28% 44% 18% 8% 2% 72% 
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Limited 

device access 

25% 38% 22% 12% 3% 63% 

Technical 

difficulties 

22% 35% 28% 13% 2% 57% 

Cost concerns 20% 32% 30% 15% 3% 52% 

Table 5 identifies the primary challenges encountered in AI implementation. Lack of adequate 

teacher training emerged as the most widespread issue, affecting 72% of respondents to a 

significant or very significant degree. Internet connectivity problems affected 65% of 

participants, while limited device access impacted 63% of the sample. Technical difficulties 

were experienced by 57% of respondents, and cost concerns affected 52% of participants. 

These findings highlight the infrastructure and capacity-building challenges that need to be 

addressed for successful AI integration in Pakistani educational contexts. 

Table 6: Correlation Between AI Usage and Language Improvement 

Variables Pearson 

Correlation 

Significance Level 

AI Usage Frequency - Speaking Improvement 0.68 p<0.001 

AI Usage Frequency - Listening Improvement 0.62 p<0.001 

AI Usage Frequency - Reading Improvement 0.55 p<0.001 

AI Usage Frequency - Writing Improvement 0.59 p<0.001 

Teacher AI Competency - Student Outcomes 0.71 p<0.001 

School Infrastructure - Implementation 

Success 

0.64 p<0.001 

Table 6 demonstrates strong positive correlations between AI usage frequency and language 

skill improvements across all four skill areas. The strongest correlation was observed between 

AI usage frequency and speaking improvement (r=0.68), followed by listening improvement 

(r=0.62). Teacher AI competency showed the highest correlation with student outcomes 

(r=0.71), emphasizing the crucial role of teacher preparation in successful AI implementation. 

School infrastructure quality also showed a strong correlation with implementation success 

(r=0.64), highlighting the importance of adequate technological resources for effective AI 

integration. 

The quantitative analysis reveals that AI-powered tools significantly enhanced language 

learning outcomes among Pakistani students. The statistical significance of improvements 

across all skill areas, combined with positive attitudes from both teachers and students, 

suggests that AI has considerable potential for transforming language education in Pakistan. 

However, the identified challenges, particularly regarding infrastructure and teacher training, 

must be addressed to maximize the benefits of AI integration. The strong correlations 

between usage frequency and learning outcomes indicate that consistent, well-supported AI 

implementation can lead to substantial improvements in language proficiency. These findings 

provide empirical evidence for the effectiveness of AI in language education while 

highlighting the contextual factors that influence successful implementation in developing 

country settings. 

 

Qualitative Data Analysis 

The qualitative dimensions of artificial intelligence integration in Pakistani language 

education reveal complex narratives that extend beyond statistical measurements to 

encompass human experiences, cultural adaptations, and pedagogical transformations. While 

the quantitative findings demonstrate significant improvements in language proficiency, the 

qualitative aspects illuminate the underlying mechanisms, challenges, and contextual factors 
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that shape the effectiveness of AI-powered language learning tools in Pakistan's diverse 

educational landscape. 

Transformative Learning Experiences 

The qualitative findings reveal that AI tools fundamentally transformed the learning 

experience for Pakistani students by creating more inclusive and anxiety-free environments 

for language practice. Students reported feeling more comfortable practicing speaking skills 

with AI chatbots compared to traditional classroom settings, where cultural norms and peer 

judgment often inhibited active participation. This finding is particularly significant in the 

Pakistani context, where hierarchical classroom structures and cultural sensitivity around 

making mistakes traditionally discouraged risk-taking in language learning. 

The personalized nature of AI feedback emerged as a transformative element that addressed 

individual learning needs while respecting cultural preferences for private correction rather 

than public criticism. Students expressed appreciation for AI tools' non-judgmental approach, 

which allowed them to practice pronunciation, grammar, and vocabulary without fear of 

embarrassment. This cultural sensitivity aspect of AI implementation represents a crucial 

adaptation that traditional teaching methods often failed to accommodate effectively. 

Teacher Role Evolution and Professional Identity 

The qualitative data reveals a complex transformation in teachers' professional identities as 

they adapted to AI-integrated classrooms. Rather than feeling replaced or threatened, most 

educators reported experiencing role evolution toward facilitators and mentors who guide 

students in effectively utilizing AI tools. Teachers described developing new competencies in 

curating AI resources, interpreting AI-generated analytics, and designing hybrid learning 

experiences that combine human interaction with artificial intelligence. 

However, the transition was not without challenges. Many teachers expressed initial 

apprehension about their technological competence and worried about maintaining authority 

and relevance in AI-enhanced classrooms. The qualitative findings suggest that successful 

adaptation required significant mindset shifts from information deliverers to learning 

facilitators, requiring substantial professional development and peer support systems. 

Cultural Integration and Linguistic Diversity 

The study's qualitative analysis reveals fascinating insights into how AI tools adapted to 

Pakistan's multicultural and multilingual context. Students from different provincial 

backgrounds reported varying experiences with AI tools, with those from urban areas 

showing greater comfort and proficiency in utilizing these technologies. However, rural 

students, despite initial technological challenges, demonstrated remarkable adaptability and 

often showed greater improvement rates once basic access barriers were overcome. 

The linguistic diversity of Pakistan presented both opportunities and challenges for AI 

implementation. Students who spoke regional languages as their first language found AI tools 

particularly helpful in bridging linguistic gaps, as these tools provided consistent English 

language models that supplemented limited exposure to native English speakers. The 

qualitative findings suggest that AI tools served as linguistic equalizers, providing 

standardized pronunciation models and grammar structures regardless of students' regional 

backgrounds. 

Engagement and Motivation Dynamics 

Qualitative observations revealed that AI tools fundamentally altered student engagement 

patterns in language learning. The gamification elements embedded in AI platforms created 

sustained motivation that traditional textbook-based approaches often failed to achieve. 

Students reported spending voluntary time on language learning activities outside classroom 

hours, indicating intrinsic motivation development that extended beyond mandatory 

assignments. 
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The immediate feedback mechanisms provided by AI tools created positive reinforcement 

cycles that maintained student interest and progress. Unlike traditional assessment methods 

that provided delayed feedback, AI tools offered real-time correction and encouragement, 

creating more dynamic and responsive learning experiences. This immediacy was particularly 

valued by Pakistani students who traditionally had limited opportunities for individualized 

attention in large classroom settings. 

Infrastructure and Access Challenges 

The qualitative dimension of infrastructure challenges reveals the profound impact of 

technological limitations on AI implementation success. Teachers and students in rural areas 

described frustration with intermittent internet connectivity that disrupted learning continuity 

and created digital divides within classrooms. These challenges were not merely technical 

inconveniences but represented fundamental barriers to educational equity that reinforced 

existing socioeconomic disparities. 

However, the qualitative findings also reveal remarkable adaptability and innovation in 

overcoming these challenges. Teachers developed creative strategies for offline AI tool 

utilization, including downloading content during connectivity windows and sharing devices 

among students. These adaptive strategies demonstrate the resilience and commitment of 

Pakistani educators in maximizing available resources for student benefit. 

Professional Development and Capacity Building 

The qualitative analysis reveals that teacher training needs extended beyond technical skills 

to encompass pedagogical integration strategies and confidence building. Teachers expressed 

desire for ongoing professional development that addressed not only how to use AI tools but 

how to evaluate their effectiveness, select appropriate tools for specific learning objectives, 

and maintain educational quality while integrating new technologies. 

The mentorship and peer support aspects emerged as crucial components of successful AI 

integration, with teachers reporting greater success when implementation occurred within 

collaborative professional learning communities rather than isolated individual efforts. This 

finding suggests that sustainable AI integration requires systemic approaches to capacity 

building rather than individual skill development. 

Student Agency and Learning Autonomy 

A significant qualitative finding relates to increased student agency in language learning 

processes. AI tools enabled students to take greater control over their learning pace, content 

selection, and practice frequency. This autonomy was particularly empowering for Pakistani 

students who traditionally experienced teacher-directed learning environments with limited 

opportunities for self-directed exploration. 

Students reported developing metacognitive awareness about their learning processes through 

AI tool usage, as these platforms provided detailed analytics about progress, strengths, and 

areas needing improvement. This self-awareness contributed to more strategic learning 

approaches and increased student responsibility for their educational outcomes. 

The qualitative analysis reveals that AI integration in Pakistani language education represents 

more than technological adoption; it constitutes a fundamental transformation of learning 

relationships, cultural practices, and educational possibilities. While challenges related to 

infrastructure, training, and cultural adaptation remain significant, the qualitative evidence 

suggests that AI tools offer unique opportunities to address longstanding limitations in 

Pakistani language education while respecting cultural contexts and individual learning 

needs. The success of AI implementation appears to depend not only on technological 

capabilities but on thoughtful integration strategies that honor local contexts while leveraging 

global educational innovations. 
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Discussion 

The findings of this study provide compelling evidence for the positive impact of artificial 

intelligence on English language learning and teaching in Pakistan. The significant 

improvements observed across all four language skills align with recent international research 

demonstrating AI's effectiveness in language education. The particularly notable 

enhancement in speaking skills (2.8 points improvement) can be attributed to AI tools' ability 

to provide non-judgmental, repeated practice opportunities, which is especially valuable in 

the Pakistani context where students often experience anxiety when speaking English in 

traditional classroom settings (Rahman & Khan, 2024). The strong correlations between AI 

usage frequency and learning outcomes (r=0.55-0.68) support the notion that consistent 

engagement with AI tools is crucial for maximizing learning benefits. 

The positive attitudes demonstrated by both teachers and students toward AI integration 

reflect a growing acceptance of technology-enhanced learning in Pakistani educational 

contexts. Teachers' recognition of AI's potential to enhance student engagement and provide 

personalized learning experiences indicates a shift from traditional teacher-centered 

approaches toward more student-centered, adaptive instruction methods. However, the 

moderate agreement regarding AI's ability to reduce teacher workload suggests that educators 

view AI as a complement to, rather than a replacement for, human instruction. This finding is 

consistent with recent research by Ahmed and Malik (2023) who emphasized that successful 

AI implementation requires thoughtful integration rather than wholesale replacement of 

traditional teaching methods. 

The challenges identified in this study, particularly internet connectivity issues and 

inadequate teacher training, reflect broader infrastructure and capacity-building needs in 

Pakistan's educational system. The finding that 72% of participants identified lack of teacher 

training as a significant challenge underscores the critical importance of professional 

development programs focused on AI literacy and integration strategies. Recent studies by 

Hassan et al. (2024) similarly emphasized that teacher preparedness is a key determinant of 

educational technology success in developing countries. The strong correlation between 

teacher AI competency and student outcomes (r=0.71) further reinforces the need for 

comprehensive teacher training programs to maximize the benefits of AI integration in 

language education. 

Conclusion 

This comprehensive study provides substantial evidence that artificial intelligence can 

significantly enhance English language learning and teaching in Pakistan when properly 

implemented and supported. The statistically significant improvements observed across all 

four language skills, combined with positive attitudes from both educators and students, 

demonstrate AI's potential to address longstanding challenges in Pakistani language 

education. The research reveals that AI tools offer unique advantages including personalized 

learning experiences, immediate feedback, and increased student engagement, which are 

particularly valuable given Pakistan's diverse linguistic landscape and varying proficiency 

levels among students. 

However, the study also highlights critical implementation challenges that must be addressed 

to fully realize AI's potential in Pakistani educational contexts. Infrastructure limitations, 

particularly internet connectivity issues affecting 65% of schools, represent a significant 

barrier to widespread AI adoption. The finding that 72% of participants identified inadequate 

teacher training as a major challenge emphasizes the urgent need for comprehensive 

professional development programs focused on AI literacy and pedagogical integration 

strategies. 
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The strong correlations between AI usage frequency and learning outcomes underscore the 

importance of sustained, systematic implementation rather than sporadic or experimental use. 

This finding suggests that successful AI integration requires institutional commitment, 

ongoing technical support, and continuous professional development for educators. The 

research indicates that when these conditions are met, AI can serve as a powerful complement 

to traditional teaching methods, enhancing rather than replacing human instruction. 

Moving forward, stakeholders including policymakers, educational institutions, and 

technology developers must work collaboratively to address identified barriers while building 

upon the demonstrated benefits of AI in language education. The study's findings provide a 

foundation for evidence-based decision-making regarding AI integration policies and 

implementation strategies tailored to the Pakistani educational context. 

Recommendations 

Based on the study's findings, several critical recommendations emerge for successful AI 

integration in Pakistani language education. First, educational institutions should prioritize 

comprehensive teacher training programs that focus on AI literacy, pedagogical integration 

strategies, and ongoing technical support to address the identified 72% teacher preparedness 

gap. Second, government and educational authorities must invest in improving technological 

infrastructure, particularly internet connectivity and device accessibility, to ensure equitable 

access to AI-powered learning tools across urban and rural areas. Third, schools should adopt 

a phased implementation approach, beginning with pilot programs that allow for gradual 

scaling and continuous improvement based on local contexts and needs. Fourth, collaboration 

between educational institutions and technology providers should be strengthened to develop 

culturally appropriate AI tools that address specific linguistic and cultural requirements of 

Pakistani students. Finally, establishing monitoring and evaluation systems to track AI 

implementation effectiveness and continuously refine approaches based on empirical 

evidence will ensure sustainable and impactful integration of AI technologies in language 

education. 
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