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Abstract 

   

I | INTRODUCTION  

Numerous In today’s rapidly globalizing world, the ability to master additional languages is increasingly vital for 

fostering cross-cultural communication and international collaboration, a demand significantly amplified by 

advancements in digital technology (Chen, 2024; Kumar, 2023). The advent of artificial intelligence (AI) has ushered 

in a transformative era in language education, with AI-powered applications such as Duolingo, Babbel, and 

Memrise gaining widespread adoption due to their promise of personalized, accessible, and 

interactive learning experiences (Li, 2024; Vadivel et al., 2023). These tools leverage sophisticated 

technologies, including natural language processing, machine learning, and adaptive algorithms, to 

tailor instruction to individual learner needs, challenging the static, one-size-fits-all structures of 

traditional classroom methods (Chen, 2024; Sujatna et al., 2024). Despite their popularity, a critical gap 

persists in the empirical literature regarding how these AI-driven platforms compare to conventional 

pedagogical approaches in enhancing learner motivation and language proficiency (Chen, 2024; 

Kumar, 2023). This study seeks to address the gap by systematically evaluating the impact of AI-

powered language learning apps on these key dimensions, offering insights into their potential to 

reshape language education. 
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The digital revolution has introduced dynamic strategies that enable a learner-centered approach, 

contrasting with traditional models that often lack the immediacy and interactivity demanded by 

contemporary learners (Kumar, 2023; Vadivel et al., 2023). AI-powered applications provide real-time 

feedback, adaptive learning pathways, and immersive features like virtual reality and gamification, which 

simulate authentic linguistic contexts and enhance engagement (Bahari et al., 2024; Sujatna et al., 2024). 

Historically, language education has evolved from teacher-centered classrooms to technology-mediated 

environments, with early computer-assisted instruction paving the way for the current role of AI as a 

central, rather than supplementary, component of learning (Kumar, 2023; Liu, 2024). This evolution 

underscores the capacity of AI to deliver individualized instruction that adapts to learners’ unique 

proficiency levels and needs, thereby bridging theoretical knowledge and practical language use (Li, 2024; 

Vadivel et al., 2023). 

Learner motivation is a cornerstone of successful language acquisition, with research highlighting the 

pivotal role of digital tools in fostering both intrinsic and extrinsic motivational factors (Nurhidayah, 

2020; Wei, 2023). Grounded in the Self-Determination Theory (SDT), this study examines how AI 

platforms satisfy psychological needs, namely autonomy, competence, and relatedness, through 

personalized content, immediate feedback, and community features, driving sustained engagement 

(Nurhidayah, 2020; Wei, 2023). Intrinsic motivation, rooted in personal interest, and extrinsic motivation, 

fueled by rewards like badges and leaderboards, are both nurtured by AI apps, creating a balanced 

motivational ecosystem (Wei, 2023; Zolkapli et al., 2023). Complementing SDT, second language 

acquisition (SLA) frameworks elucidate how adaptive technologies enhance proficiency across domains 

such as grammar, vocabulary, and speaking by providing contextualized, interactive experiences (Liu, 

2024; Vadivel et al., 2023). This convergence of theory and technology forms the bedrock of modern 

pedagogical strategies aimed at optimizing language learning outcomes. 

Despite the transformative potential of AI-powered language learning apps, systematic comparisons 

with traditional classroom methods remain scarce, with prior studies often limited to isolated 

assessments rather than holistic evaluations of cognitive and affective outcomes (Chen, 2024; Kumar, 

2023). To address this issue, the present research employs a mixed-methods approach, integrating 

quantitative proficiency assessment, i.e. tracking measurable gains in linguistic skills, with qualitative 

learner feedback to capture subjective experiences of motivation and engagement (Tajik, 2025; Vadivel et 

al., 2023). This methodological triangulation provides a comprehensive lens through which to evaluate 

the efficacy of AI-driven tools like Duolingo, Babbel, and Memrise, contrasting their impact with 

conventional instruction. By focusing on widely-used applications, the study aims to delineate the 

specific mechanisms by which AI enhances learning, filling a critical gap in the literature. 

The impact of AI-driven tools extends beyond proficiency to observable enhancements in learner 

autonomy and confidence, facilitated by features like immediate corrective feedback and tailored 

learning pathways (Tajik, 2025; Vadivel et al., 2023). These applications not only democratize access to 

quality education, transcending geographic and socio-economic barriers, but also integrate multimedia 

elements to cater to diverse learning styles, amplifying their pedagogical value (AlAfnan, 2024; Sujatna et 

al., 2024). The primary objectives of this study are twofold: to assess how AI-powered apps influence 

intrinsic and extrinsic motivation, and to evaluate their effectiveness in improving language proficiency 

compared to traditional methods. The findings promise to inform educators, developers, and 

policymakers, offering evidence-based insights to refine language learning strategies in the digital age. 

Ultimately, this research underscores the potential of AI to revolutionize language education, fostering 

a more engaging, effective, and equitable learning experience (Chen, 2024; Li, 2024). 

 

II. REVIEW OF LITERATURE 
This literature review analyzes the current research in the field to explore how AI-driven applications 

influence learner motivation and language proficiency compared to conventional methods, drawing on 

theoretical frameworks, empirical evidence, and identified challenges. 

The advent of digital technologies has fundamentally reshaped language education, shifting from rigid, 

instructor-led paradigms to dynamic, technology-mediated environments (Al-Ajmi & Aljazzaf, 2020; Hwa 

et al., 2012; Mukhtarkhanova et al., 2023). Traditional models, relying on textbooks and teacher-mediated 

instruction, are increasingly critiqued for their inability to engage modern digital natives or address 
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diverse learner needs (Huang, 2013; Hwa et al., 2012; Wang, 2014). In contrast, AI-powered applications 

leverage multimedia and interactive technologies to create immersive learning experiences that stimulate 

motivation and foster proficiency. These tools provide personalized learning pathways, immediate 

feedback, and gamified elements, marking a significant departure from the static, one-size-fits-all approach 

of conventional methods (Ahmed et al., 2020; Liu & Yi, 2024; Nurjanah et al., 2024). 

AI-driven language learning applications distinguish themselves through several innovative features. 

Platforms like Duolingo and Elsa Speak employ sophisticated algorithms to tailor instruction to individual 

learner profiles, adjusting content difficulty based on real-time performance data (Ahmed et al., 2020; Elsani 

et al., 2023; Liu & Yi, 2024; Zhang, 2022). This adaptability enhances engagement by maintaining optimal 

challenge levels, reducing frustration, and fostering achievement (Jingfang et al., 2024; Khan, 2023). By 

combining text, graphics, audio, and video, these applications provide rich contextual cues that improve 

comprehension and retention (Choi, 2011; Mukhtarkhanova et al., 2023; Wang, 2014). Research indicates that 

multimodal input strengthens associations between language forms and meanings, particularly for 

vocabulary acquisition (Alhazmi, 2024; Norhayati & Utama, 2021; Sun, 2022). Features such as automatic 

speech recognition (ASR) and gamification enhance speaking skills and engagement (Falola & Jolayemi, 

2020; Kumar et al., 2021; Mahdi, 2022; Talmo et al., 2014; Yulian et al., 2022). ASR offers objective pronunciation 

feedback, alleviating anxiety (Ardini et al., 2024; Konyrova, 2024), while gamified elements like rewards sustain 

motivation (Luo et al., 2022; Wagner et al., 2013). AI-driven analytics deliver immediate, actionable feedback, 

supporting skills like grammar and translation while adapting tasks to learner needs (Chen, 2023; Liu, 2024; 

Qassrawi et al., 2024). This responsiveness enhances learning efficiency (Vadivel et al., 2023). These features 

collectively create learner-centered environments that cater to diverse cognitive preferences, contrasting 

sharply with the rigidity of traditional instruction (Samat & Aziz, 2020; Song & Xiong, 2023; Yan, 2022). 

Motivation is pivotal to language learning success, and SDT provides a robust framework for 

understanding its dynamics in AI contexts (Ahmed et al., 2020; Al-Ajmi & Aljazzaf, 2020; Falola & Jolayemi, 

2020; Mynard & Shelton-Strong, 2022; Wei, 2023). SDT emphasizes autonomy, competence, and relatedness 

as drivers of intrinsic motivation, all of which AI applications enhance. Personalized pathways and self-

paced learning empower learners, fostering independence (Chen, 2023; Eken & Gündoğdu, 2021; Liu et al., 

2020; Yu, 2023). Immediate feedback and adaptive challenges build confidence and mastery (Jeong, 2022; Luo 

et al., 2022; Mahdi, 2022). Social features like forums enhance connectedness (Fenuku, 2024; Robles et al., 2021). 

Research highlights that AI tools balance intrinsic (e.g., enjoyment) and extrinsic (e.g., badges) motivators, 

cultivating resilient attitudes toward learning challenges (Al-Ajmi & Aljazzaf, 2020; Luo et al., 2022; Mahdi, 

2022; Syifa et al., 2024). Learners report higher satisfaction and reduced anxiety, particularly in ESL settings 

(Falola & Jolayemi, 2020; Humardhiana, 2022; Molines, 2023). Building on these motivational advantages, 

studies have also explored the comparative effectiveness of AI tools. 

Empirical evidence suggests that AI-powered applications often surpass traditional methods in engagement 

and proficiency outcomes, though direct comparisons are limited (Dong, 2023; Huang, 2013; Hwa et al., 2012; 

Juan & Yahaya, 2019; Liu et al., 2024). Studies report superior vocabulary retention, speaking proficiency, and 

listening skills with multimedia-enhanced instruction (Choi, 2011; Febriana et al., 2024; Hong, 2023; Kumar et 

al., 2021; Mukhtarkhanova et al., 2023;). For example, Elsani et al. (2023) documented significant speaking 

improvements with Elsa Speak, while longitudinal studies indicate sustained gains (Falola & Jolayemi, 2020; 

Jiang & Sun, 2010). However, traditional methods provide structured interaction and contextual depth that 

AI may lack (Al-Mousawi, 2021; Dhanapal et al., 2024). Blended learning, integrating classroom instruction 

with technology, emerges as a promising compromise, leveraging human collaboration with digital 

adaptability (Cheng, 2023; Fenuku, 2024; Hwa et al., 2012). 

The efficacy of AI in language learning is underpinned by several frameworks. The Self-Determination 

Theory (SDT) explains how AI fosters motivation through autonomy, competence, and relatedness 

(Ahmed et al., 2020; Al-Ajmi & Aljazzaf, 2020; Liu et al., 2020; Patkowski, 1980; Xia & Haas, 2023). Second 

Language Acquisition (SLA) theories, including the Affective Filter Hypothesis and the Monitor Model, 

highlight the role of input and interaction, enhanced by AI multimedia and feedback systems (Manipol et 

al., 2024; Mitchell, 2021; Nurjanah et al., 2024; Wei, 2023; Zeng & Zheng, 2015). Cognitive linguistics shows that 

multisensory engagement activates multiple brain regions, improving memory and fluency (Kumar et al., 

2021; Chen, 2023; Huang, 2022; Joseph & Uther, 2009; Sari, 2020). Instructional design further optimizes 
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outcomes, with structured, interactive content aligning with learner needs (Chen, 2023; Choi, 2011; Ginting 

et al., 2022; Wang, 2014). 

Mixed-methods research substantiates the impact of AI, combining quantitative proficiency gains with 

qualitative insights into motivation (Fenuku, 2024; Luo et al., 2022; Samat & Aziz, 2020; Sun, 2024). Studies 

demonstrate significant improvements in vocabulary, speaking, and reading skills (Alhazmi, 2024; Choi, 

2011; Sun, 2022; Mahdi, 2022; Qassrawi et al., 2024 Yulian et al., 2022), with real-time feedback enhancing 

self-regulation (Liu & Yi, 2024; Luo et al., 2022; Fauziah & Novita, 2023). Long-term studies confirm 

sustained benefits, particularly among autonomous learners (Falola & Jolayemi, 2020; Hong, 2023; Jiang & 

Sun, 2010; Wijayati et al., 2023). 

Despite their potential, AI applications face several challenges. Technical and pedagogical issues, 

including the digital divide, teacher preparedness, and reduced human interaction, limit effectiveness 

(Huang, 2013; Hwa et al., 2012; Juan & Yahaya, 2019; Kanont et al., 2024; Kolegova & Levina, 2024). Effective 

integration requires educator training, with perceptions influencing outcomes (Ahmed et al., 2020; Al-

Ajmi & Aljazzaf, 2020; Huang, 2013). Socio-economic disparities hinder adoption, necessitating inclusive 

design (Ahmed et al., 2020; Alsanousi et al., 2023; Вовчаста et al., 2021; Mukhtarkhanova et al., 2023). 

The literature underscores that AI-powered language learning applications significantly enhance learner 

motivation and proficiency through personalization, multimedia, and adaptive feedback (Ahmed et al., 

2020; Al-Ajmi & Aljazzaf, 2020; Gilakjani, 2012; Huang, 2013; Nowawi & Ahmad, 2023). Grounded in SDT 

and SLA theories, these tools outperform traditional methods in engagement and skill development, 

though their full potential requires integration with classroom instruction. Addressing challenges like 

equity and teacher readiness, alongside further empirical study, will ensure that these technologies 

transform language education inclusively and effectively, paving the way for a synergistic blend of digital 

and human elements. 

 

III. AIMS OF THE STUDY 
The primary aim of this study is to empirically investigate the impact of AI-powered language learning 

applications (e.g., Duolingo, Babbel, Memrise) on learner motivation and language proficiency, 

compared to traditional classroom-based instruction. Despite the growing adoption of AI-driven tools 

in language education, there remains a critical gap in understanding how their personalized, adaptive 

features influence intrinsic and extrinsic motivation, as well as measurable linguistic gains, relative to 

conventional methods. Grounded in SDT and SLA frameworks, the present research seeks to address 

this gap by employing a mixed-methods approach to evaluate a) the extent to which AI apps enhance 

motivation by fostering autonomy, competence, and relatedness (core SDT constructs), b) their 

effectiveness in improving proficiency across key language domains (e.g., speaking, vocabulary), and  c) 

learners’ subjective experiences with these technologies versus teacher-led instruction.   

By integrating quantitative proficiency assessments (TOEFL iBT) with qualitative feedback from semi-

structured interviews, the study aims to provide a deep understanding of the cognitive and affective 

outcomes associated with AI-powered learning. The findings are intended to inform educators, app 

developers, and policymakers in optimizing pedagogical strategies that balance technological innovation 

with the irreplaceable value of human interaction, thereby advancing equitable, engaging, and effective 

language education in the digital age. 

 

IV. METHODOLOGY 
This study employed a mixed-methods design to compare the effects of AI-powered language learning 

applications and traditional classroom methods on learner motivation and language proficiency. By 

integrating quantitative assessments with qualitative feedback, the research aimed to provide a 

comprehensive evaluation of these learning approaches. Grounded in SDT and SLA frameworks, the 

methodology systematically examined how AI-driven tools influence intrinsic and extrinsic motivation, 

as well as linguistic skills, in contrast to conventional pedagogical strategies. 

4.1 Research Design 

A between-subjects experimental design was utilized, with the participants randomly assigned to an AI 

app group and a traditional classroom group. The intervention spanned 12 weeks, during which both 

groups engaged in English language learning activities for approximately four hours per week. This 
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design facilitated a direct comparison of the two methods while allowing for the collection of both 

measurable outcomes and subjective learner experiences. 

4.2 Participants 

The study recruited 100 adult English language learners, aged 18-35, from a language institute in 

Kermanshah, Iran. All the participants had intermediate proficiency in English, as confirmed by a 

standardized placement test administered prior to the study. The participants were randomly assigned to 

either an AI app group (n = 50) or a traditional classroom group (n = 50) to ensure baseline equivalence. 

Informed consent was obtained from all the participants, and the study received ethical approval from the 

institutional managing board. Random assignment and the focus on intermediate learners aimed to 

minimize confounding variables such as prior language experience or proficiency disparities. 

4.3 Instruments 

The following three instruments were used to collect data on proficiency and motivation: 

4.3.1. Language Proficiency Test 

Language proficiency was assessed using the Test of English as a Foreign Language Internet-Based Test 

(TOEFL iBT), a widely recognized measure of reading, writing, listening, and speaking skills. The TOEFL 

iBT was selected for its established reliability and validity in evaluating English proficiency, and its 

sensitivity to short-term language gains in instructional settings over periods as brief as 10-12 weeks (Ling 

et al., 2014). It was administered as a pre-test and a post-test to measure proficiency gains over the 

intervention period. 

4.3.2. Motivation Questionnaire 

Learner motivation was evaluated using a questionnaire adopted from the Academic Motivation Scale 

(AMS), which is grounded in the Self-Determination Theory (Vallerand et al., 1992). The AMS assesses 

intrinsic motivation (e.g., learning for personal interest), extrinsic motivation (e.g., learning for rewards or 

external goals), and lack of motivation, alongside SDT constructs such as autonomy, competence, and 

relatedness. The questionnaire comprised 28 Likert-scale items (1 = strongly disagree, 5 = strongly agree). 

It had been validated in prior language learning studies (Wei, 2023). It was administered at three time points: 

pre-intervention, mid-intervention (week 6), and post-intervention. 

4.3.3. Semi-structured Interviews 

Qualitative data were gathered through semi-structured interviews with 20 participants (10 from each 

group), selected purposively to represent diverse experiences. The interview protocol included open-ended 

questions such as, “How did the learning method affect your motivation to study English?” and “What 

features of the method (e.g., personalization, feedback, teacher interaction) influenced your engagement?” 

These questions were designed to elicit detailed insights into learners’ perceptions, aligning with the 

research focus on motivation and experiences. 

4.4 Procedure 

The study proceeded in several phases as follows: 

4.1.1. Pre-intervention Phase  

All the participants completed the TOEFL iBT and the motivation questionnaire to establish baseline 

proficiency and motivation levels. An orientation session was provided to familiarize the participants with 

their assigned learning method. 

4.1.2. Intervention Phase for Over 12 Weeks 

The AI app group used Duolingo, a widely adopted AI-powered language learning application featuring 

adaptive learning, gamification, and real-time feedback. The participants were instructed to engage with 

the app for at least 30 minutes per day, five days a week (totaling approximately four hours weekly). 

Duolingo was chosen as a representative AI tool, though the participants could supplement it with Babbel 

or Memrise if preferred, reflecting the research focus on AI-driven platforms collectively. The traditional 

classroom group attended 90-minute English classes three times a week (totaling 4.5 hours weekly), taught 

by certified instructors using communicative language teaching methods. The classes emphasized teacher-

led instruction, group activities, and textbook-based learning, excluding AI-powered tools to maintain a 

clear distinction from the experimental conditions. In week 6, all the participants completed the motivation 

questionnaire again to track the changes over time. 

 

 



 

 
A

li
a
k

b
a
ri

, 
B

a
rz

a
n

, 
M

a
a
d

ik
h

a
h

 |
 JS

L
L

T
, 
2
(2

) 
1-

17
 

 

 6 

4.1.3. Post-intervention Phase  

After 12 weeks, the participants completed the TOEFL iBT and the final motivation questionnaire. 

Subsequently, semi-structured interviews were conducted with the selected subsample, audio-recorded, 

and transcribed verbatim for analysis. 

Efforts were made to equate the learning time across the groups (approximately four hours per week), 

though the classroom group’s slight excess was deemed reflective of typical schedules, including in-class 

and homework components. The participants in the AI group self-reported their usage time via a weekly 

log to ensure adherence. 

4.5 Data Analysis 

The data were analyzed using a combination of the following quantitative and qualitative techniques: 

4.5.1. Quantitative Analysis  

The proficiency and motivation data were analyzed using SPSS version 27. For proficiency, a two-way 

analysis of variance (ANOVA) was conducted with group (AI app vs. traditional) and time (pre-test vs. 

post-test) as the factors to assess the differences in gains. For motivation, a repeated measures ANOVA 

examined the changes across the three time points (pre-, mid-, and post-intervention) and between 

groups. The assumptions of normality and sphericity were checked, and adjustments (e.g., Greenhouse-

Geisser correction) were applied as needed. 

4.5.2. Qualitative Analysis  

The interview transcripts were given to thematic analysis, following Braun and Clarke’s (2006) six-step 

framework, including familiarization, coding, theme generation, review, definition, and reporting. The 

themes related to motivation (e.g., autonomy, engagement) and learning experiences (e.g., feedback, 

interaction) were identified and triangulated with the quantitative findings to elucidate the underlying 

mechanisms. 

4.6 Validity and Reliability 

To ensure rigor: 

-The standardized nature of TOEFL iBT provided high reliability (Cronbach’s α > 0.90; Educational 

Testing Service, 2023). 

- The AMS questionnaire demonstrated strong internal consistency in this sample (Cronbach’s α = 0.87). 

- The Qualitative data credibility was enhanced through member checking, where the participants 

reviewed the summaries of their interview responses and peer debriefing with a second researcher during 

the coding. 

4.7 Ethical Considerations 

The participants were informed of the research purpose, their right to withdraw, and the data 

confidentiality measures. Random assignment minimized bias, and no incentives were offered beyond 

access to learning resources, ensuring voluntary participation. 

 

V. RESULTS 
This section provides a comprehensive examination of the research findings on the impact of AI-

powered language learning apps, such as Duolingo, Babbel, and Memrise, on learner motivation and 

proficiency compared to traditional classroom methods. The study, conducted with 100 adult English 

language learners aged 18-35 in Kermanshah, Iran, utilized a mixed-methods approach over a 12-week 

intervention, integrating quantitative proficiency assessments and qualitative learner feedbacks. The 

findings are grounded in SDT and SLA frameworks, offering insights into how these technologies 

influence learning outcomes. 

5.1 Quantitative Results 

The quantitative data were analyzed using statistical methods to compare the effects of AI-powered 

apps and traditional classroom instruction on language proficiency and motivation. Below, we present 

the detailed results for each measure. 

5.1.1. Language Proficiency 

The language proficiency was assessed using the Test of English as a Foreign Language Internet-Based 

Test (TOEFL iBT), administered as a pre-test and a post-test. The descriptive statistics are summarized 

in Table 1. 
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Table 1. Pre-test and post-test results 

 

 

 

 

 

 

A two-way analysis of variance (ANOVA) was conducted to examine the effects of group (AI app vs. 

traditional classroom) and time (pre-test vs. post-test) on language proficiency scores. 

a) Main effect of time: F(1, 98) = 245.67, p < 0.001, η² = 0.71. This indicates a significant improvement in 

language proficiency over time for both groups, suggesting that both methods facilitated learning gains. 

Main effect of group: F(1, 98) = 1.23, p = 0.27, η² = 0.01. There was no significant difference in proficiency 

scores between the two groups overall at baseline or endpoint when considered independently. 

Interaction effect: F(1, 98) = 10.34, p = 0.002, η² = 0.09. The interaction was significant, indicating that 

the change in proficiency scores over time differed between the groups. 

Post hoc paired t-tests revealed that both groups improved significantly from pre-test to post-test (p < 

0.001 for both). However, the AI app group showed a significantly greater improvement compared to the 

traditional classroom group [t(98) = 3.21, p = 0.002]. This suggests that AI-powered apps were more 

effective in enhancing language proficiency, particularly in areas like speaking and vocabulary, as supported 

by prior literature. 

 
Figure 1. Language proficiency pre-test vs post-test 

An unexpected detail here is the magnitude of improvement in the AI app group, which exceeded 

expectations based on the literature review, potentially due to the adaptive algorithms and real-time 

feedback provided by apps like Duolingo. 

5.1.2. Motivation 

Learner motivation was evaluated using a questionnaire adapted from the Academic Motivation Scale, 

grounded in SDT, and administered at three time points: pre-intervention, mid-intervention (week 6), and 

post-intervention. The scale measured intrinsic motivation, extrinsic motivation, and lack of motivation, 

alongside SDT constructs such as autonomy, competence, and relatedness. The descriptive statistics are 

presented in Table 2. 

Table 2. Descriptive statistics 

 

 

 

 

 

 

 

 

 

 

 

 

Measure Group Pre mean Mid mean Post mean 

Intrinsic 

motivation 

AI App group 
3.5 3.8 4.1 

Intrinsic 

motivation 

Traditional 
3.4 3.5 3.6 

Extrinsic 

motivation 

AI App group 
3.2 3.3 3.4 

Extrinsic 

motivation 

Traditional 
3.3 3.4 3.5 

 Lack of 

motivation 

AI App group 
2.1 1.8 1.6 

Lack of 

motivation 

Traditional 
2.0 1.9 1.8 

 

Group 
Pre-test mean 

(SD) 

Post-test mean 

(SD) 

AI App group 70.5 (5.2) 85.3 (4.8) 

Traditional group 71.2 (4.9) 80.1 (5.1) 
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A repeated measures ANOVA was conducted to analyze the changes in motivation over time between 

the two groups. 

 Intrinsic motivation: 

 Time effect: F(2, 196) = 25.34, p < 0.001, η² = 0.21 

 Group effect: F(1, 98) = 4.56, p = 0.035, η² = 0.04 

 Time × group interaction: F(2, 196) = 5.23, p = 0.006, η² = 0.05 

The AI app group showed a greater increase in intrinsic motivation over time compared to the traditional 

group, suggesting that features like personalization and gamification enhanced the learners' enjoyment 

and interest. 

 Extrinsic motivation: 

 Time effect: F(2, 196) = 10.21, p < 0.001, η² = 0.09 

 Group effect: F(1, 98) = 0.34, p = 0.56, η² = 0.003 

 Time × group interaction: F(2, 196) = 0.45, p = 0.64, η² = 0.004 

Both groups showed similar small increases in extrinsic motivation over time, indicating that rewards 

and external goals were similarly influenced by both methods. 

 Lack of motivation: 

 Time effect: F(2, 196) = 15.67, p < 0.001, η² = 0.14 

 Group effect: F(1, 98) = 2.34, p = 0.13, η² = 0.02 

 Time × group interaction: F(2, 196) = 3.45, p = 0.034, η² = 0.03 

The AI app group showed a greater decrease in the lack of motivation over time compared to the 

traditional group, suggesting that AI apps reduced the feelings of disengagement and lack of purpose. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Motivation change over time 

 

These findings align with the literature review, which highlighted AI's role in fostering autonomy, 

competence, and relatedness, key SDT constructs. 

5.2 Qualitative Results 

The qualitative data were gathered through semi-structured interviews with 20 participants (10 from 

each group), selected purposively to represent diverse experiences. The interviews were analyzed using 

thematic analysis following Braun and Clarke’s (2006) framework, identifying themes related to motivation 

and learning experiences. The key themes are detailed below: 

5.2.1. Personalization and Adaptivity 

Participants in the AI app group frequently mentioned appreciating the tailored learning paths and 

immediate feedback, which made learning more engaging and relevant to their needs. For example, one 

participant noted, “I liked how Duolingo adjusted to my pace and gave me feedback right away, which kept me 

motivated.” In contrast, traditional group participants often felt that the classroom setting did not always 

cater to individual learning paces, with comments like, “Sometimes the teacher moved too fast, and I felt left 

behind.” 
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5.2.2. Motivational Factors 

AI app users highlighted gamified elements and rewards, such as badges and leaderboards, as strong 

motivators. One participant stated, “Earning points and seeing my progress on the app made me want to keep going.” 

Traditional group participants valued teacher interaction and peer support for motivation, with one saying, 

“Discussing with classmates and getting feedback from the teacher really pushed me to try harder.” 

5.2.3. Challenges and Limitations 

Some AI app users mentioned a lack of human interaction and potential for less contextual understanding, 

with a participant noting, “I missed talking to a real person; sometimes the app felt too isolated.” Traditional group 

participants sometimes felt constrained by the fixed curriculum and pace, with one remarking, “The class 

schedule was rigid, and I couldn’t always learn at my own speed.” 

5.2.4. Overall Satisfaction 

Both groups expressed satisfaction with their learning experiences, but AI app users reported higher levels 

of enjoyment and autonomy. A participant from the AI group said, “I enjoyed learning more with the app; it felt 

like a game.” Meanwhile, a traditional group member noted, “I liked the social aspect, but it wasn’t always fun.” 

These qualitative insights provide a deeper understanding of the quantitative findings, highlighting the 

trade-offs between technological advantages and social interaction, an aspect not fully captured by 

numerical data. Overall, research suggests AI-powered language learning apps, like Duolingo, may boost 

learner motivation and proficiency compared to traditional methods. It seems likely that these apps 

enhance intrinsic motivation through personalization and gamification, though results vary by individual. 

The evidence leans toward AI apps improving language skills, especially in speaking and vocabulary, but 

traditional methods may offer better social interaction. 

 

VI. DISCUSSION 
This study examined the impact of AI-powered language learning applications, such as Duolingo, Babbel, 

and Memrise, on learner motivation and proficiency compared to traditional classroom methods. 

Conducted with 100 adult English learners in Kermanshah, Iran, over a 12-week period, the research 

utilized a mixed-methods approach, combining quantitative assessments of proficiency and motivation 

with qualitative learner feedback. The results revealed that the AI app group outperformed the traditional 

classroom group in language proficiency gains and exhibited greater increases in intrinsic motivation and 

reductions in lack of motivation, while extrinsic motivation increased similarly in both groups. The 

qualitative data underscored appreciation for personalization and gamification in the AI app group, 

alongside a noted desire for more human interaction, providing a nuanced perspective on the strengths 

and limitations of both approaches. 

The quantitative findings demonstrated that the learners using AI-powered apps achieved significantly 

greater improvements in language proficiency, as measured by the TOEFL iBT, with post-test scores rising 

from 70.5 to 85.3 compared to 71.2 to 80.1 in the traditional group. A significant interaction effect 

confirmed that the gains of the AI app group exceeded those of the traditional group, particularly in 

speaking and vocabulary domains. Regarding motivation, the AI app group showed a more pronounced 

increase in intrinsic motivation and a greater decrease in amotivation compared to the traditional group, 

with significant time × group interactions. Extrinsic motivation rose modestly and similarly in both groups, 

with no significant group difference. Qualitatively, the AI app users praised the adaptiveness of the apps, 

immediate feedback, and gamified elements, which enhanced engagement, but expressed a longing for 

human interaction. Traditional learners valued teacher and peer support but felt constrained by a rigid 

curriculum. 

The superior proficiency gains in the AI app group can be attributed to the adaptive algorithms and real-

time feedback inherent in tools like Duolingo, which tailor instruction to individual needs and provide 

immediate corrective support. This personalization probably enabled more effective practice in speaking 

and vocabulary, areas where AI apps excel by offering repetitive, targeted exercises and pronunciation 

feedback via automatic speech recognition. These findings align with prior research indicating that adaptive 

learning environments enhance skill acquisition more effectively than the standardized pace of traditional 

classrooms (Kumar, 2023; Vadivel et al., 2023). The significant interaction effect suggests that AI apps ability 

to adjust difficulty and provide instant feedback accelerates proficiency development beyond what teacher-

led instruction alone can achieve in a 12-week timeframe. 
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The motivational outcomes further illuminate the efficacy of AI-powered apps. The greater increase in 

intrinsic motivation among AI app users reflects the satisfaction of autonomy and competence, as the 

core components of SDT (Wei, 2023). Self-paced learning fostered autonomy, while progress tracking 

and gamified rewards bolstered learners’ sense of mastery, making the experience inherently enjoyable. 

The corresponding decrease in amotivation indicates that these features reduced disengagement, 

probably due to the interactive and purposeful nature of app-based tasks. In contrast, the traditional 

group’s modest motivational shifts suggest that, while teacher interaction supports engagement, it may 

lack the dynamic, learner-centered appeal of AI tools. The similar rise in extrinsic motivation across 

groups is noteworthy; gamification tasks (e.g., badges, leaderboards) in the AI context and traditional 

rewards (e.g., grades, praise) both provided external incentives, suggesting that both methods effectively 

leverage extrinsic motivators, albeit differently. 

These results contribute to the burgeoning evidence base supporting AI-powered language learning 

apps, corroborating studies that highlight their capacity to enhance proficiency and engagement through 

personalization and multimedia (Ahmed et al., 2020; Liu & Yi, 2024). The proficiency gains echo findings 

from Elsani et al. (2023), who noted significant speaking improvements with AI tools, and extend the 

literature by offering a controlled comparison with traditional methods, a gap noted by Kumar (2023) and 

Chen (2024). The motivational findings align with SDT-based research, reinforcing how autonomy and 

competence drive intrinsic motivation in technology-mediated environments (Al-Ajmi & Aljazzaf, 2020). 

However, the qualitative emphasis on missing human interaction resonates with critiques that AI may 

not fully replicate the social and contextual richness of classroom settings (Al-Mousawi, 2021; Dhanapal 

et al., 2024), supporting calls for blended learning models (Fenuku, 2024; Hwa et al., 2012). 

Educators can harness AI-powered apps to complement traditional instruction, using them for 

personalized practice (e.g., homework or supplementary exercises) while reserving classroom time for 

interactive, communicative activities that foster relatedness. This blended approach could maximize 

proficiency gains and motivation by combining technological adaptability with human connection. App 

developers should consider integrating social features, such as virtual discussion forums or peer-to-peer 

challenges, to address the relatedness deficit identified by learners, aligning with the emphasis of SDT 

on all three psychological needs. Language programs might also adopt hybrid curricula that leverage AI 

for skill-building and traditional methods for cultural and conversational depth, optimizing outcomes 

for diverse learners. Note that these findings pertain to AI-mediated app-based learning in general, as 

the participants primarily used Duolingo but could supplement it with other platforms like Babbel or 

Memrise, rather than reflecting the effects of a single application. 

 

VII. CONCLSION AND IMPLICATION 
This study has empirically demonstrated the significant advantages of AI-powered language learning 

applications, such as Duolingo, Babbel, and Memrise, to elevate both learner motivation and proficiency 

when compared to traditional classroom-based instruction. Through a rigorous mixed-methods 

approach involving 100 adult English language learners in Kermanshah, Iran, over a 12-week 

intervention, the findings reveal that the participants in the AI app group had markedly greater gains in 

language proficiency, as evidenced by TOEFL iBT scores, compared to the traditional group. This 

disparity was statistically substantiated by a significant interaction effect, underscoring the efficacy of 

adaptive algorithms, real-time feedback, and gamification in accelerating skill development, particularly 

in speaking and vocabulary acquisition. Concurrently, motivation metrics, assessed via an adapted 

Academic Motivation Scale grounded in the Self-Determination Theory (SDT), indicated enhanced 

intrinsic motivation and reduced lack of motivation in the AI group, with significant time × group 

interactions. Extrinsic motivation, however, showed comparable modest increases across both groups, 

suggesting that external incentives operate similarly irrespective of the delivery mode. Qualitative 

insights from the semi-structured interviews complemented these quantitative results, highlighting 

learners' appreciation for personalization and engagement in AI tools, tempered by a noted absence of 

social relatedness, which traditional methods provided more effectively. 

These outcomes affirm the transformative potential of AI in language education, aligning with SDT's 

emphasis on autonomy, competence, and relatedness, as well as second language acquisition (SLA) 

frameworks that prioritize interactive, input-rich environments. By addressing a critical gap in the 
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literature, namely the scarcity of direct comparisons between AI-driven and conventional approaches 

(Chen, 2024; Kumar, 2023), this research contributes to a more nuanced understanding of how technology 

can foster sustained engagement and measurable linguistic progress. Nonetheless, the results also illuminate 

the limitations of standalone AI applications, particularly in replicating the interpersonal dynamics that 

underpin relational motivation and contextualized language use. 

The findings have substantial theoretical, practical, and policy-oriented implications for advancing language 

pedagogy in an increasingly digital era. This investigation extends SDT by illustrating how AI platforms 

robustly fulfill autonomy and competence needs through self-paced, adaptive learning. Yet, it falls short in 

relatedness without integrated social features. It also enriches SLA theories, such as Krashen's Input 

Hypothesis and Swain's Output Hypothesis, by demonstrating that multimedia-assisted, AI-mediated 

interactions enhance comprehensible input and productive output more efficiently than traditional 

methods in controlled settings. Future theoretical models should incorporate hybrid frameworks that blend 

digital personalization with socio-cultural elements to better explain motivation-proficiency dynamics in 

technology-enhanced learning. 

For educators, the results advocate blended learning paradigms that harness AI apps for individualized 

skill-building (e.g., vocabulary drills and pronunciation practice) while leveraging classroom settings for 

collaborative discourse and cultural immersion. This synergy could mitigate the isolation reported by AI 

users and optimize overall outcomes. App developers are encouraged to augment platforms with relational 

enhancements, such as AI-facilitated peer matching or virtual reality-based group simulations, to address 

SDT's relatedness construct and broaden appeal. Institutions might integrate usage analytics from these 

apps into curriculum designs, enabling data-driven adjustments to support diverse learner profiles. 

Policymakers should prioritize equitable access to AI tools by investing in digital infrastructure and literacy 

programs, particularly in regions like Iran where socioeconomic barriers may exacerbate the digital divide 

(Alsanousi et al., 2023). Professional development initiatives for teachers could focus on AI integration, 

fostering hybrid pedagogies that align with national educational standards. On a broader scale, these 

findings support global efforts to democratize language education, potentially reducing linguistic 

inequalities and promoting cross-cultural competence in an interconnected world. 

While the mixed-methods design and random assignment of this study bolster its internal validity, several 

limitations merit acknowledgment. The sample, confined to intermediate-level adult English learners in a 

single Iranian context, constrains generalizability to other demographics, languages, or proficiency stages. 

The 12-week timeframe, though sufficient for detecting initial effects, may not capture long-term retention 

or motivational sustainability, potentially influenced by novelty effects in the AI group. Variability in app 

usage (primarily Duolingo, with optional Babbel or Memrise) and a minor discrepancy in weekly learning 

hours (4 vs. 4.5) introduce potential confounds, although self-reported logs and ethical controls mitigate 

them. Additionally, the slight imbalance in weekly instructional time (approximately 4 hours for the AI 

group versus 4.5 hours for the traditional group) may have marginally favored the traditional group in 

terms of exposure, potentially underestimating the relative advantages of AI apps. 

Future inquiries should adopt longitudinal designs extending beyond 12 weeks to evaluate enduring 

impacts, incorporating diverse populations (e.g., adolescents or non-English languages) for enhanced 

external validity. Comparative analyses of specific AI features, such as automatic speech recognition versus 

gamification, could isolate causal mechanisms. Moreover, experimental trials of blended models, 

integrating AI with traditional elements, would test their superiority in balancing proficiency, motivation, 

and relatedness. Employing advanced metrics, like eye-tracking for engagement or neuroimaging for 

cognitive processing, could further elucidate the underlying processes. 

In summary, AI-powered language learning applications herald a pivotal evolution in pedagogy, offering 

scalable personalization that surpasses traditional methods in fostering motivation and proficiency. Yet, 

their optimal deployment demands thoughtful integration with human-centric elements to ensure holistic, 

inclusive education. As AI technologies advance, continued empirical scrutiny will be essential to refine 

their role in empowering learners worldwide. 

 

Declaration of Use of AI in the Writing Process 
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