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Abstract
Given the great potential of integrating Computer-Assisted Language Learning 
(CALL) and Artificial Intelligence-Assisted Language Learning (AIALL) to en-
hance language learning outcomes, there is a growing interest in exploring their 
combined effects. In this vein, the present study aimed to develop and test an in-
teractive pedagogical model of language learning (IPMLL) by integrating CALL 
and AIALL elements in a combined module. To further investigate the effects of 
this model, a comprehensive evaluation was conducted, considering various as-
pects such as learner motivation, personalized learning experiences, and feedback 
effectiveness. The results indicate that (1) the integration of CALL and AIALL in 
the IPMLL positively influenced learner motivation, leading to greater involvement 
and active participation in language learning activities; (2) the personal learning 
interactions facilitated by the IPMLL, including adaptive instruction and intelli-
gent feedback, contributed to improved language proficiency and learner satisfac-
tion. Theoretically, this integration aligns with established pedagogical theories and 
frameworks, such as cognitive theories of multimedia learning, emphasizing the 
significance of interactive and technology-enhanced learning environments. Peda-
gogically, the IPMLL offers practical implications for teachers, highlighting the 
benefits of incorporating CALL and AIALL elements in language teaching meth-
odologies. This study contributes to the growing body of research on technology-
enhanced language learning and provides insights for future developments in this 
field.
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1 Introduction

The domains of Computer-Assisted Language Learning (CALL) and Artificial Intel-
ligence-Assisted Language Learning (AIALL) have garnered significant attention in 
the domain of language education (An et al., 2023; Bin-Hady et al., 2023). CALL, 
which entails the utilization of computer technology to facilitate language learn-
ing, and AIALL, which integrates artificial intelligence (AI) tools and techniques to 
augment language learning outcomes, have demonstrated numerous advantages for 
language learners, including heightened motivation, personalized learning experi-
ences, and enhanced feedback (Chamboko-Mpotaringa & Manditereza, 2023; Ji et 
al., 2023; Weng & Chiu, 2023).

Traditionally, CALL has been primarily focused on providing learners with a 
broad spectrum of multimedia resources, interactive exercises, and online language 
learning platforms (Chen & Yuan, 2023; Dao et al., 2024). These tools have dem-
onstrated their effectiveness in promoting learner autonomy and offering valuable 
opportunities for practice and feedback beyond the confines of the classroom (Liu 
& Gablasova, 2023; Jeon et al., 2023; Xiao et al., 2023). On the other hand, AIALL 
has become as a promising approach that harnesses the power of AI advancements, 
such as natural language processing (NLP) and machine learning, to deliver smart 
tutoring programs, adaptive learning environments, and automated assessment tools 
(Alqahtani et al., 2023; Kamalov et al., 2023). These AI-based tools hold great poten-
tial in providing personalized instruction, adaptive feedback, and intelligent analy-
sis of learner performance (Lin et al., 2023a, b; Yesilyurt, 2023). The integration of 
CALL and AIALL is supported by various theoretical frameworks, establishing a 
robust foundation for combining these two approaches and with an ultimate aim of 
enhanced language learning outcomes (Barrot, 2024; Valledor et al., 2023). CALL 
theories place significant emphasis on leveraging technology to improve language 
learning outcomes. The multimedia learning cognitive theory (Karakaya & Bozkurt, 
2022; Li & Lan, 2022), for instance, posits that incorporating interactive multime-
dia elements in language learning can enhance learners’ comprehension and reten-
tion of information (Bahari, 2022; Teng, 2023). Through the integration of CALL, 
which provides access to multimedia resources and interactive activities, learners 
can actively engage with diverse modalities of input and practice, thereby fostering 
deeper learning and advancing their language proficiency (Bahari et al., 2023; Hu, 
2023; Pu & Chang, 2023). This integration facilitates the creation of dynamic and 
interactive language environments for learning that promote participation and mean-
ingful experiences (Liu et al., 2023).

AI-assisted language learning theories underscore the significance of AI in sup-
porting language learning processes (Zhai, 2023; Zou et al., 2023a). AI-powered 
adaptive learning systems have the capability to personalize instruction based on 
learners’ individual needs, preferences, and performance (Essa et al., 2023; Rad et 
al., 2023; Sayed et al., 2023; Wang et al., 2023). This personalized approach aligns 
with the constructivist theory of learning (Gibson et al., 2023; Jin et al., 2024), which 
emphasizes learners’ active construction of knowledge through meaningful interac-
tions with the learning environment (Huang et al., 2023a, b; Liang et al., 2023; Xia et 
al., 2022). By integrating CALL with AIALL, learners can benefit from personalized 
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feedback, adaptive content recommendations, and targeted interventions that address 
their specific language learning challenges (Bahari et al., 2021; Hockly, 2023; Pala-
dines & Ramirez, 2020). This integrated approach enhances learner autonomy, moti-
vation, and engagement, ultimately leading to more effective language acquisition 
(Amaral & Meurers, 2011; Bahari, 2019, 2021). Furthermore, Vygotsky’s (1978) 
sociocultural theory underscores the utmost significance of social interaction and 
collaboration in the language learning process. The integration of CALL and AIALL 
presents abundant opportunities for learners to engage in interactions, peer collabo-
ration, and receive feedback (Alam, 2021; Chabot et al., 2020). AIALL offers simu-
lated communication scenarios, virtual language exchanges, and intelligent chatbots 
that facilitate learners’ participation in authentic communicative tasks (Huang, 2022; 
Jin, 2023; Tai, 2024). These interactions foster social interaction and collaborative 
learning experiences, aligning with the sociocultural theory that emphasizes on the 
significance of social interaction in language learning (Tai & Chen, 2023). Through 
practicing their language skills in realistic contexts, receiving immediate feedback, 
and engaging in meaningful conversations, learners can enhance their communica-
tive competence.

This research seeks to examine the effect of the integration of CALL and AIALL 
in the context of foreign language learning; known as the interactive pedagogical 
model of language learning (IPMLL) versus CALL or AIALL alone approach to 
develop foreign language learning proficiency. By exploring the underlying theories 
of both CALL and AIALL, this study aims to contribute valuable insights into how 
this combination – IPMLL approach can enhance language proficiency and learner 
satisfaction. The outcomes of this investigation will offer practical guidance to edu-
cators, researchers, and designers in the development of effective language learning 
environments that capitalize on the strengths of CALL and AIALL, ultimately opti-
mizing language learning outcomes. The IPMLL incorporates various components 
that support efficient language acquisition and improve language learning experi-
ences. One key component of the IPMLL is the use of interactive language learning 
platforms of CALL, which offer an intuitive user interface and a variety of interactive 
exercises (Cheng et al., 2020; Yang et al., 2022; Zhang et al., 2022). These plat-
forms allow learners to practice language skills in an engaging and interactive man-
ner. Another component is the integration of adaptive learning algorithms of AIALL, 
which analyze learner data to personalize the learning experience (Iyer et al., 2023). 
These algorithms adapt the exercises’ content and degree of difficulty according to 
individual needs, ensuring tailored instruction (Mehta et al., 2023). The IPMLL also 
incorporates NLP features of AIALL, such as speech recognition, automated feed-
back, and conversation simulations (Huang et al., 2023a, b; Tafazoli et al., 2019). 
These features enhance learners’ speaking and listening skills by providing opportu-
nities for practice and improvement (Tai, 2022; Zou et al., 2023a). Intelligent tutor-
ing systems (ITS) of AIALL are integrated into the IPMLL, offering personalized 
guidance and feedback to learners. These systems identify areas of weakness, sug-
gest relevant resources, and provide corrective feedback, supporting individualized 
learning and skill development. This study introduces the IPMLL, a novel framework 
that integrates CALL and AIALL to create adaptive, personalized, and interactive 
learning environments. The IPMLL addresses a critical gap in the literature by com-
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bining the strengths of these two approaches and grounding them in cognitive and 
sociocultural theories.

Drawing on the nonlinearity and dynamicity of language learning motivation 
(Bahari, 2019), the IPMLL includes a variety of CALL tools and components such 
as gamification components (e.g. points, badges, and leaderboards), to cater to the 
dynamic nature learning motivate make the language learning process more engag-
ing. Content integration of CALL is another crucial component, where various types 
of multimedia content, including text, audio, video, and interactive exercises, are 
integrated to develop different language skills and maintain learner engagement (Kas-
neci et al., 2023). Furthermore, learner progress tracking functionalities of CALL are 
incorporated into the IPMLL, allowing educators to monitor learners’ progress, iden-
tify areas for improvement, and adapt teaching strategies accordingly. The combined 
module of CALL and AIALL in the IPMLL creates interactive language exercises 
that provide personalized feedback, incorporate speech recognition for pronuncia-
tion practice, offer automated writing correction and feedback, and facilitate virtual 
conversations and role-plays with AI-guided feedback. This integrated approach 
offers immersive and tailored language learning experiences. By leveraging these 
pedagogical principles and incorporating the main components of CALL and AIALL, 
the IPMLL enhances language learning experiences and promotes effective language 
acquisition.

2 Literature review

2.1 Overview of language learning models

Language learning models, theories, and approaches are important in understanding 
the process of language acquisition (Ellis, 2010). These models provide a theoretical 
foundation for educators and researchers to comprehend how individuals learn and 
develop proficiency in a new language (Gass & Mackey, 2014). Among the most 
widely recognized language learning models are the communicative approach, cog-
nitive theories, and sociocultural perspectives (Lantolf, 2011). These models offer 
valuable insights into the different aspects of language learning and highlight the 
factors that contribute to successful language acquisition (Lin et al., 2017; Yang et 
al., 2018). The communicative approach, for instance, emphasizes the importance 
of meaningful interaction in learning a language (Hung & Higgins, 2016; Gràcia et 
al., 2023). It suggests that learners acquire language skills through authentic com-
munication and real-life situations, where they engage in purposeful conversations 
and exchange information. This approach recognizes the significance of context and 
encourages learners to use language in meaningful and communicative ways. Cogni-
tive theories, as explored by Jiang and Zhang (2020) and Liang and Hwang (2023), 
emphasizing the mental processes involved in learning a language. These theories 
explore how learners acquire new vocabulary, grammar rules, and language struc-
tures through cognitive processes such as attention, memory, and problem-solving 
(Bahari et al., 2023). By investigating how learners organize and store language 
information in their minds, cognitive theories contribute to the development of lin-
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guistic competence. On the other hand, sociocultural perspectives, as highlighted by 
Liu et al. (2022), emphasize the role of social interactions and cultural contexts in 
language development. According to this perspective, language is a social and cul-
tural phenomenon as well as a cognitive process. (Yeh & Mitric, 2023). Language 
acquisition occurs through active participation in social activities, interaction with 
others, and immersion in the cultural practices of a specific community (Chen, 2016). 
This perspective acknowledges that language learning is influenced by social factors 
such as norms, values, and cultural expectations.

2.2 Computer-assisted language learning (CALL)

CALL is an instructional approach that harnesses the power of computer technol-
ogy and digital resources to facilitate language learning. It encompasses a diverse 
range of tools and applications, including multimedia materials, online platforms, 
and language learning software (Lin et al., 2023a, b; Salih & Omar, 2021; Zhang & 
Zou, 2022). One of the main advantages of CALL is its ability to offer learners with 
self-paced learning opportunities (Chen et al., 2020a, b). Learners have access to 
language learning materials and activities at their own convenience, allowing them 
to progress through the content at a pace that suits their individual needs and prefer-
ences (Banumathi, 2023). This flexibility enables learners to take control of their 
learning process and tailor it to their specific goals and learning styles. Interactive 
exercises are another important aspect of CALL (Shin et al., 2023). These exercises 
engage learners actively in the language learning process by providing opportunities 
for practice and application of language skills. Through interactive exercises, learn-
ers can reinforce their understanding of vocabulary, grammar, pronunciation, and 
other language components in an engaging and interactive manner (Almusharraf & 
Bailey, 2023). This hands-on approach helps learners develop their language skills 
more efficiently. CALL also offers access to a wide range of authentic materials, such 
as videos, podcasts, articles, and online resources. These authentic materials can help 
develop learners’ listening and reading skills while gaining exposure to diverse lin-
guistic and cultural knowledge (Yeh & Heng, 2022).

2.3 Artificial intelligence-assisted language learning (AIALL)

AIALL is a rapidly developing instructional approach that integrates AI technolo-
gies into language learning environments (Bozkurt et al., 2021; Jeon et al., 2023). 
AIALL leverages NLP, machine learning algorithms, and ITS to provide personal-
ized instruction, adaptive feedback, and automated assessment (Bozkurt et al., 2021; 
Jeon et al., 2023). One of the key advantages of AIALL is its ability to provide 
personalized instruction (Kamruzzaman et al., 2023). AIALL systems can analyze 
learners’ language proficiency levels, identify areas of strengths and weaknesses, and 
provide tailored learning experiences that meet learners’ individual needs and prefer-
ences (Chang et al., 2023). This personalized approach enables learners to receive 
targeted instruction that is relevant to their specific language learning goals (Wang 
et al., 2022). AIALL systems provide real-time and adaptive feedback on learners’ 
language use, pronunciation, grammar, and other language components (Zou et al., 
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2020). The adaptive Being based on learners’ performance and customized to their 
individual learning needs, the adaptive feedback helps learners identify areas for 
improvement and adjust their language learning strategies accordingly (Chen et al., 
2022a, b). Another significant feature of AIALL is its ability to generate automated 
assessments, which can accurately measure learners’ language proficiency (Zhao et 
al., 2023). Moreover, AIALL systems are able to inform instructional design and ped-
agogies approaches which adjust patterns of learner performance (Nong et al., 2021).

2.4 Conceptual framework of IPMLL – integrating CALL and AIALL

The IPMLL, which integrates CALL and AIALL in language learning combines the 
strengths of both approaches to create interactive and adaptive learning environ-
ments. Theoretical frameworks, such as the cognitive theory of multimedia learning 
and sociocultural theories of language development, provide a basis for integrating 
CALL and AIALL (Lantolf, 2011; Mayer, 2002; Mohammed & Watson, 2019; Paas & 
Sweller, 2012). The IPMLL allows learners to benefit from the interactive and engag-
ing features of CALL, such as multimedia materials and interactive exercises, while 
also leverages the personalized instruction and adaptive feedback provided by AIALL 
(Wang & Xu, 2023). Blending CALL and AIALL provides a flexible and dynamic 
learning environment that caters to learners’ individual needs and preferences (Li 
& Peng, 2021; Wu et al., 2023). By incorporating AIALL technologies into CALL 
environments, learners can engage in computer-mediated communication, interact 
with peers and native speakers, and access authentic materials that reflect real-life 
language use and cultural contexts. The IPMLL framework builds on the cognitive 
theory of multimedia learning, which emphasizes the role of interactive multime-
dia in enhancing comprehension and retention, and Vygotsky’s sociocultural theory, 
which highlights the importance of social interaction in language development. By 
integrating CALL and AIALL, the IPMLL provides a theoretically grounded model 
for creating dynamic, learner-centered language learning environments.

The present study was guided by a conceptual framework aimed at exploring the 
effective integration of CALL and AIALL in language learning environments (Weng 
& Chiu, 2023). The IPMLL framework emphasizes instructional design, technology 
integration, and learner-centeredness as critical components (Bahari, 2021) (Fig. 1). 
Specifically, the instructional design is important in the framework, involving select-
ing appropriate technologies, designing language learning activities and tasks aligned 
with language learning objectives, and providing personalized feedback tailored to 
individual learner needs (Chang et al., 2023; Hasibuan et al., 2023). The instructional 
design drew from relevant pedagogical theories, such as cognitive load theory and 
social constructivism, to ensure a strong theoretical grounding (Murtaza et al., 2022). 
Apart from instructional design, another crucial aspect of the IPMLL was technology 
integration, which aimed to provide a seamless integration of CALL and AIALL into 
language learning environments. This encompassed ensuring the availability of the 
required technical infrastructure, delivering comprehensive training to both teachers 
and learners on the effective utilization of these technologies, and promptly address-
ing any technical challenges that emerged during the integration process (Alresheed 
et al., 2017).
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Furthermore, the technology integration also took into account the ethical con-
siderations associated with incorporating AIALL into language learning environ-
ments, including privacy concerns, data security and potential biases in algorithmic 
decision-making (Zou, Guan et al., 2023; Ntoutsi et al., 2020). The IPMLL frame-
work incorporated the following components to enhance language learning out-
comes. Interactive Language Learning Platforms were utilized to provide learners 
with interactive and engaging language learning experiences (Choi & Chung, 2021). 
Adaptive Learning Algorithms were used to garner learner data to personalize the 
learning experience and offer tailored feedback (Pradana et al., 2022). NLP facili-
tated learners’ interaction with language learning technologies using natural language 
(Shardlow et al., 2022). ITS were employed to provide learners with individual-
ised feedback and guidance (Erümit & Çetin, 2020). Gamification Elements were 
integrated to make language learning more engaging and motivating (Dermeval et 
al., 2019; Wang & Han, 2021). Content Integration ensured that language learning 
activities were aligned with language learning objectives (Crosthwaite et al., 2023). 
Learner Progress Tracking allowed learners to monitor their progress and receive 
feedback on their performance (Du et al., 2023).

The framework also placed a strong emphasis on learner-centeredness, recogniz-
ing the active and central role of learners in the language learning process. It aimed 
to meet the unique needs and preferences of learners by prioritizing personalized 
feedback, opportunities for reflection, and learner autonomy (see Table 1).

Fig. 1 IPMLL framework build on CALL and AIALL modules
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2.5 Research objectives and research questions

The integration of CALL and AIALL has attracted significant scholarly attention 
in recent years. Research studies have examined various facets of this integration, 
including the effectiveness of different instructional approaches, the impact on lan-
guage learning outcomes, and the perceptions of teachers and learners (Wang, 2022). 
Several studies have demonstrated the positive effects of integrating CALL and 
AIALL on language learning outcomes (Bin-Hady et al., 2023; Chen et al., 2022a, b; 
Ebadi & Amini, 2022; Han, 2020). For instance, research has shown improvements 
in learners’ language proficiency, vocabulary acquisition, and speaking skills (Gayed 
et al., 2022; Kim et al., 2019). Learners have also reported increased motivation and 
engagement when utilizing these technologies in their language learning activities 
(Bahari et al., 2023). However, despite these positive findings, there are still gaps in 
the existing literature that require attention. Specifically, more research is needed on 

Table 1 Components of the CALL, AIALL, and IPMLL
Components Context Critical Elements Description
Interactive Lan-
guage Learning 
Platforms

CALL User-friendly inter-
face and interactive 
exercises

Provides a platform for learners to practice 
language skills through a range of interactive 
exercises.

Adaptive Learn-
ing Algorithms

AIALL Personalized learning 
experience

Analyzes learner data to personalize the learning 
experience by adapting the content and difficulty 
level of exercises based on individual needs.

NLP AIALL Speech recognition, 
automated feedback, 
and conversation 
simulations

Enhances learners’ speaking and listening skills 
through features like speech recognition, auto-
mated feedback, and simulated conversations.

ITS AIALL Personalized guid-
ance and feedback

Provides individualized guidance and feedback 
to learners by identifying areas of weakness, 
suggesting relevant resources, and offering cor-
rective feedback.

Gamification 
Components

CALL Points, badges, and 
leaderboards

Incorporates game-like components to motivate 
learners and make the language learning process 
more engaging and enjoyable.

Content 
Integration

CALL Multimedia content 
integration

Integrates various types of multimedia content, 
such as text, audio, video, and interactive exer-
cises, to develop different language skills and 
maintain learner engagement.

Learner Progress 
Tracking

CALL Progress tracking Tracks learners’ progress to monitor perfor-
mance, identify areas for improvement, and 
adapt teaching strategies accordingly.

Combined 
Module

CALL & 
AIALL

Interactive exercises 
with personalized 
feedback, speech 
recognition for 
pronunciation 
practice, automated 
writing correction 
and feedback, virtual 
conversations and 
role-plays with AI-
guided feedback.

Combines the strengths of CALL and AIALL to 
create interactive language exercises that pro-
vide personalized feedback, incorporate speech 
recognition for pronunciation practice, offer 
automated writing correction and feedback, fa-
cilitate virtual conversations and role-plays with 
AI-guided feedback. This integrated approach 
offers immersive and tailored language learning 
experiences.
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the practical implementation of integrating CALL and AIALL in diverse language 
learning contexts and the identification of best practices for effective integration 
(Dwivedi et al., 2023), which requires continued exploration and examination of the 
integration of CALL and AIALL.

The current study continued this line of research by developing a comprehen-
sive language learning environment – IPMLL, which seamlessly integrated CALL 
and AIALL in order to provide that promotes engaging and personalized language 
learning experiences. The objectives of this study was: (1) to examine the practical 
implementation of the IPMLL and (2) to test the effectiveness of the IPMLL in terms 
of developing foreign language proficiency and learner satisfaction. The practical 
implementation of IPMLL includes creating interactive learning activities, personal-
ized learning pathways, and intelligent assessment mechanisms. The significance of 
this research lies in its contribution to empirical evidence to support the implementa-
tion of IPMLL and to the ongoing discussions on innovative approaches to language 
learning in the digital age.

The research objectives were achieved by answering the following research 
questions:

RQ1: To what extent do EFL students, who incorporate the principles of the 
IPMLL, demonstrate significantly greater improvements in language proficiency 
compared to students in the comparison group?

RQ2: How do EFL students perceive the efficacy of CALL components (Interac-
tive Language Learning Platforms, Gamification Components, Content Integration, 
and Learner Progress Tracking) and AIALL components (Adaptive Learning Algo-
rithms, NLP, and ITS) in improving their language learning outcomes within the 
context of the IPMLL?

3 Research design

3.1 Participants

The sample for the study consisted of 144 undergraduate students (76 females and 68 
males) enrolled in English as a Foreign Language (EFL) teaching programs at Azad 
University in Tehran, Iran. The university was selected as the research site due to its 
diverse student population and well-established language programs. The selection of 
participants was based on voluntary participation and availability during the desig-
nated study period. The age of participants ranged from 18 to 25 years, with a mean 
age of 21 years, representing young adult learners in a critical phase of academic and 
linguistic development. Participants were distributed across all four academic years 
of the undergraduate program, ensuring representation from first-year to final-year 
students.

English language proficiency was categorized as intermediate to advanced, based 
on standardized proficiency assessments aligned with the Common European Frame-
work of Reference for Languages (CEFR) levels B2 to C1. The average duration 
of English language study among participants was six years, with a range of four 
to nine years. All participants reported prior experience with computer-based lan-
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guage learning platforms and regular engagement with educational technology in 
academic activities. Technological proficiency was rated as moderate to high by 84% 
of participants, reflecting familiarity with tools relevant to the study. Socioeconomic 
backgrounds were diverse, with the majority (approximately 78%) identifying as 
middle-income, while the remainder represented lower- or upper-income households.

To enhance internal validity and ensure sample homogeneity, an exhaustive out-
lier analysis was conducted following the methodological guidelines outlined by 
Tabachnick and Fidell (2013). This analysis identified and excluded 18 data points 
that significantly deviated from the normative range, resulting in a final sample of 
144 participants. Ethical standards were rigorously upheld throughout the research 
process. Informed consent was obtained from all participants to ensure voluntary 
involvement, and confidentiality measures were implemented to protect personal 
information and maintain anonymity. Participants were randomly assigned to one of 
four groups, each receiving a specific type of treatment based on the experimental 
condition:

Experimental Group 1 (CALL Group, n = 34).

 ● Interactive Language Learning Platforms: Participants used platforms like Roset-
ta Stone and Duolingo. These platforms provided structured interactive exercises 
in grammar, vocabulary, and listening comprehension. Each session included pre-
defined learning objectives aligned with the Common European Framework of 
Reference for Languages (CEFR) to ensure consistency and measurable progress.

 ● Gamification Components: The intervention incorporated elements such as point 
systems, leaderboards, and achievement badges. These components were de-
signed based on established motivational theories, such as Self-Determination 
Theory, to enhance intrinsic motivation by fulfilling the needs for competence, 
autonomy, and relatedness.

 ● Content Integration: Authentic materials, including news articles and videos, 
were selected based on relevance to the learners’ cultural and linguistic context. 
The materials were evaluated for linguistic complexity using tools like the Lexile 
Framework to ensure they were appropriately challenging for the learners’ pro-
ficiency levels.

 ● Learner Progress Tracking: A comprehensive tracking system was employed, 
capturing data on engagement, accuracy, and completion rates. This data was 
analyzed using statistical software to identify trends and provide individualized 
feedback, facilitating targeted interventions.

Experimental Group 2 (n = 36) received an educational intervention administered by 
their instructor, who relied on components of AIALL. Similar to Experimental Group 
1, this group participated in 22 intervention sessions, each lasting 90 min. The inter-
vention focused on utilizing Adaptive Learning Algorithms, such as those found in 
platforms like Babbel or Memrise. These algorithms dynamically adjusted the con-
tent and difficulty level of language learning materials based on individual learners’ 
needs and performance. NLP techniques were employed to analyze learners’ written 
or spoken language input, providing automated feedback and targeted error correc-
tion through platforms like Grammarly or Language Tool. Furthermore, ITS, such 
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as Carnegie Learning or Knewton, were utilized to provide personalized guidance 
and support to participants according to their strengths, weaknesses, and learning 
preferences.

 ● Adaptive Learning Algorithms: AI platforms employed machine learning models 
to personalize learning paths. Algorithms analyzed user performance data to ad-
just the difficulty and focus of exercises, aiming to maintain an optimal challenge 
level (Zone of Proximal Development).

 ● NLP Tools: Participants interacted with NLP-based systems that supported real-
time conversation practice. These systems were evaluated for their accuracy in 
understanding and generating language, ensuring meaningful and contextually 
appropriate interactions.

 ● ITS: AI tutors provided scaffolded support, offering hints and explanations as 
needed. The effectiveness of these systems was assessed through pre- and post-
intervention tests to measure gains in specific language skills.

Experimental Group 3 (n = 36) received an educational intervention administered by 
their instructor, who integrated components of both CALL and AIALL. Like the pre-
vious groups, this group engaged in 22 intervention sessions, each lasting 90 min. 
The specific combination of CALL and AIALL components used in this group’s 
intervention varied depending on the instructor’s pedagogical approach and available 
resources. For example, participants may have utilized interactive language learning 
platforms from CALL while also benefiting from adaptive learning algorithms or ITS 
from AIALL.

 ● Hybrid Learning Platforms: The integration of CALL and AIALL components 
was structured to maximize synergies. Participants alternated between interactive 
exercises and AI-driven adaptive tasks, with the sequence and duration optimized 
based on cognitive load theory.

 ● Dynamic Content Delivery: AI algorithms selected content that matched learners’ 
proficiency and learning objectives, supported by data analytics to ensure content 
diversity and relevance. Learners’ engagement with the content was continuously 
monitored to adapt delivery strategies.

 ● Collaborative Learning Features: Technology-facilitated group activities were 
designed to promote peer interaction and collaborative problem-solving. The ac-
tivities were grounded in social constructivist theories, emphasizing the role of 
social interaction in cognitive development.

Lastly, the control group (n = 38) received regular courses without receiving any 
additional educational intervention. These courses followed a standard curriculum 
and utilized commonly used tools and features. Participants in the control group 
engaged in activities such as online language exercises, interactive multimedia mate-
rials, and virtual language practice sessions. The focus was on developing language 
skills through structured lessons and practice opportunities provided by established 
platforms, such as Duolingo, Babbel, or Rosetta Stone. The control group’s learning 
consisted of the regular sessions and duration as the other experimental groups, with 
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22 sessions lasting 90 min each. The purpose of the control group was to serve as a 
comparison to assess the effectiveness of the specific interventions implemented in 
the experimental groups.

 ● Traditional Language Exercises: The control group followed a standard curricu-
lum with exercises focused on grammar, vocabulary, and comprehension skills. 
These exercises were aligned with institutional learning outcomes to ensure con-
sistency across groups.

 ● Interactive Multimedia: Multimedia resources were used to support language 
learning, but lacked the interactive and adaptive elements present in the experi-
mental groups. The selection of multimedia was based on pedagogical principles 
of multimodal learning.

 ● Virtual Practice Sessions: Regular practice sessions were conducted to reinforce 
language skills. These sessions followed a traditional format, with teacher-led 
instruction and individual practice, allowing for a direct comparison with the 
enhanced interventions.

3.2 Instruments and data analyses

3.2.1 Pretest and posttest of english proficiency

The study implemented a pretest-posttest design to evaluate participants’ English 
language proficiency using the Oxford Placement Test (OPT), a globally recognized 
standardized assessment tool. The OPT was selected due to its robust psychometric 
properties, including high validity and reliability, as well as its alignment with the 
Common European Framework of Reference for Languages (CEFR). The CEFR pro-
vides an internationally accepted framework for assessing language proficiency lev-
els ranging from A1 to C2. Adaptations were made to the pretest and posttest versions 
of the OPT to ensure equivalence in difficulty and content, thereby minimizing poten-
tial test-retest bias and enhancing methodological rigor. The assessment instrument 
comprehensively evaluated four core language skills: reading, writing, listening, and 
speaking. The reading section included comprehension passages followed by multi-
ple-choice questions designed to assess understanding, vocabulary knowledge, and 
inferencing abilities. The writing section involved a structured essay task requiring 
participants to produce a short composition of 150–200 words on a specific topic. 
Written responses were evaluated using a rubric incorporating coherence, grammati-
cal accuracy, lexical range, and task completion. The listening section involved audio 
recordings, such as conversations and announcements, followed by questions assess-
ing comprehension of spoken English. The speaking section consisted of a structured 
oral interview, during which participants responded to prompts designed to measure 
fluency, accuracy, pronunciation, and interactive communication. Equal weight was 
assigned to each language skill, with a maximum score of 20 points per skill, result-
ing in a total possible score of 80.

The validity and reliability of the adapted OPT were rigorously evaluated to ensure 
the scientific soundness of the assessment. Expert reviews conducted by language 
assessment specialists confirmed the alignment of test items with CEFR standards 
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and ensured contextual appropriateness for the participants’ academic environment. 
A pilot study involving 30 participants, excluded from the main study, was conducted 
to evaluate the equivalence of the pretest and posttest versions, confirm the clarity of 
instructions, and assess the suitability of scoring rubrics for the writing and speaking 
sections. Results from the pilot study demonstrated high internal consistency, with 
a Cronbach’s alpha of 0.91, indicating excellent reliability. Inter-rater reliability for 
the writing and speaking sections achieved a high agreement rate of 92%, further 
validating the scoring process. The pretest was administered prior to the intervention 
to establish baseline proficiency levels, while the posttest was conducted following 
the intervention period to measure progress.

Statistical analyses were performed to examine differences in pretest and posttest 
scores in the pilot. Paired t-tests revealed statistically significant improvements in 
proficiency levels within the experimental groups, with p-values below 0.01. Effect 
sizes were calculated using Cohen’s d, with values ranging from 0.6 to 0.8, indicating 
moderate to large effects of the intervention on language proficiency. The rigorous 
selection, adaptation, and validation of the OPT, combined with comprehensive sta-
tistical analyses, ensured a methodologically sound evaluation of the intervention’s 
impact on English language proficiency.

3.2.2 Students’ perceptions assessment questionnaire

To rigorously explore EFL students’ perceptions of components in CALL and 
AIALL within the framework of Integrated Personalized Mobile Language Learn-
ing (IPMLL), a 12-item questionnaire was meticulously developed. This instrument 
employed a 6-point Likert scale, designed to capture nuanced levels of student satis-
faction with components such as Interactive Language Learning Platforms, Gamifi-
cation Components, Content Integration, and Learner Progress Tracking in CALL, as 
well as Adaptive Learning Algorithms, NLP, and ITS in AIALL.

The questionnaire was structured to measure perceptions across seven theoreti-
cally derived dimensions, reflecting the core functionalities of CALL and AIALL 
systems. Each dimension was operationalized through items designed to evaluate 
specific technological and pedagogical affordances within the IPMLL framework.

Adapted from a previously validated scale (Bahari, 2019), the questionnaire’s 
foundation in established research (see Appendix A) ensured theoretical rigor. This 
adaptation involved an iterative process of expert reviews and pilot testing, which 
confirmed the instrument’s content validity by aligning it with the specific context of 
the study. Expert feedback was used to refine items, ensuring clarity, relevance, and 
comprehensiveness.

Items were further adapted to align with the specific features of CALL and AIALL 
systems as conceptualized in the IPMLL framework. Guided by prior research on 
language learning technologies and pedagogical frameworks, each item was care-
fully worded to capture both functional and experiential aspects of the respective 
dimensions.

A panel of five experts in educational technology, second language acquisition, 
and psychometrics reviewed the initial set of items. The review focused on con-
tent validity (alignment with theoretical constructs), clarity and appropriateness of 
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item wording, and relevance of items to the EFL context. Feedback from the experts 
was incorporated iteratively to refine the questionnaire, ensuring it met the study’s 
objectives.

The revised questionnaire was pilot-tested with a sample of 30 EFL students who 
shared similar demographic and linguistic characteristics to the target population. 
The pilot study aimed to assess the instrument’s usability, clarity, and reliability. 
Minor adjustments were made to improve item comprehensibility and alignment with 
students’ experiences.

To assess the reliability and validity of the questionnaire, Cronbach’s alpha was 
calculated for each scale, yielding coefficients ranging from 0.66 to 0.78. While these 
values suggest a satisfactory level of internal consistency, further analyses were 
conducted to enhance the instrument’s psychometric robustness. Exploratory fac-
tor analysis (EFA) was employed to examine the underlying factor structure of the 
questionnaire.

Principal axis factoring was used as the extraction method to account for potential 
non-normality in the data, and an Oblimin rotation was applied to allow for correla-
tions between the theoretically related dimensions. The EFA revealed a seven-factor 
structure consistent with the theoretical dimensions. Factor loadings for all items 
exceeded 0.60, indicating strong item-factor relationships. The Kaiser-Meyer-Olkin 
measure of sampling adequacy was 0.81, and Bartlett’s test of sphericity was signifi-
cant (χ² = 321.45, p <.001), confirming the suitability of the data for factor analysis.

Additionally, confirmatory factor analysis (CFA) was conducted to validate the 
factor structure identified by EFA. The CFA model demonstrated good fit indices 
(CFI = 0.92, TLI = 0.90, RMSEA = 0.05), further confirming the construct validity of 
the questionnaire. These statistical analyses underscore the instrument’s ability to 
reliably and validly measure students’ perceptions across different components of 
CALL and AIALL. One-way ANOVAs and Turkey’s HSD post-hoc analyses were 
used to answer the two research questions.

4 Results

4.1 Descriptive statistics

Table 2 presents the descriptive statistics of the pretest and posttest of the English 
proficiency among the four groups: Group 1 (CALL), Group 2 (AIALL), Group 3 
(IPMLL), and Control Group.

4.2 Results of RQ1

The results of the ANOVAs of the Pretest and Posttest of English proficiency among 
the four groups are as follows. The ANOVA result for the Pretest of English profi-
ciency was significant (F(3, 140) = 4.896, p =.003, η2 = 0.095), indicating that four 
groups did not have the same level of English proficiency prior to the experiment. 
Tukey’s HSD tests (see Table 3) was further conducted for pairwise comparison of 
Pretest English language proficiency. While there were no significant differences 
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Table 2 Descriptive statistics of the pretest and posttest of English proficiency among the four groups
N M SD 95% Confidence 

Interval for Mean
Minimum Max-

imum
Lower 
Bound

Upper 
Bound

Pretest CALL Group 34 29.85 3.276 28.71 31.00 25 35
AIALL
Group

36 30.31 4.465 28.79 31.82 24 38

IPMLL
Group

36 31.97 3.676 30.73 33.22 26 38

Control Group 38 32.84 3.709 31.62 34.06 27 39
Posttest CALL Group 34 47.35 4.512 45.78 48.93 41 55

AIALL
Group

36 50.67 5.138 48.93 52.41 41 68

IPMLL
Group

36 73.64 4.661 72.06 75.22 66 80

Control Group 38 31.79 2.915 30.83 32.75 27 39

Table 3 The results of Tukey’s HSD post-hoc tests on Pretest and Posttest of English proficiency
0 Mean 

Difference
p 95% Confidence Interval

Lower Bound Upper 
Bound

Pretest of Eng-
lish Proficiency

CALL 
Group

AIALL Group -0.453 0.960 -2.820 1.920
IPMLL Group -2.119 0.097 -4.490 0.250
Control Group -2.989* 0.006 -5.330 − 0.650

AIALL 
Group

CALL Group 0.453 0.960 -1.920 2.820
IPMLL Group -1.667 0.252 -4.000 0.670
Control Group -2.537* 0.025 -4.840 − 0.230

IPMLL 
Group

CALL Group 2.119 0.097 -0.250 4.490
AIALL Group 1.667 0.252 − 0.670 4.000
Control Group -0.870 0.760 -3.170 1.440

Control 
Group

CALL Group 2.989* 0.006 0.650 5.330
AIALL Group 2.537* 0.025 0.230 4.840
IPMLL Group 0.870 0.760 -1.440 3.170

Posttest of Eng-
lish Proficiency

CALL 
Group

AIALL Group -3.314* 0.010 -6.030 -0.600
IPMLL Group -26.286* 0.000 -29.00 -23.570
Control Group 15.563* 0.000 12.880 18.240

AIALL 
Group

CALL Group 3.314* 0.010 0.600 6.030
IPMLL Group -22.972* 0.000 -25.650 -20.300
Control Group 18.877* 0.000 16.240 21.520

IPMLL 
Group

CALL Group 26.286* 0.000 23.570 29.000
AIALL Group 22.972* 0.000 20.300 25.650
Control Group 41.849* 0.000 39.210 44.490

Control 
Group

CALL Group -15.563* 0.000 -18.240 -12.880
AIALL Group -18.877* 0.000 -21.520 -16.240
IPMLL Group -41.849* 0.000 -44.490 -39.210
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between CALL Group and AIALL Group, CALL Group and IPMLL Group, AIALL 
Group and IPMLL Group, and IPMLL and Control Group the scores of the Con-
trol Group differed significantly from CALL Group and AIALL Group. Specifically, 
Control Group had significantly higher scores than both CALL and AIALL Groups, 
with moderate effects.

In terms of the Posttest of English proficiency, the ANOVA result was significant 
with a large effect size (F(3, 140) = 575.167, p <.001, η2 = 0.925), indicating substan-
tial differences were found across the groups. The results of Tukey’s HSD tests in 
Table 3 further showed that all the pairwise comparisons were significant. Specifi-
cally, we found that IPMLL Group had significantly higher Post English proficiency 
scores than the other three groups; whereas Control Group had significantly lower 
Post English proficiency scores than the other three groups. AIALL Group also had 
significant higher scores than CALL Group These suggest that the IPMLL had a 
much better effect in terms of developing English proficiency of EFL learners.

4.3 Results of RQ2

As the Control Group did not receive any treatment, the comparison of students’ 
perceptions of the CALL and AIALL elements was only conducted among the rest of 
three experimental groups. The ANOVA result demonstrated a significant effect with 
a moderate effect size (F(2, 103) = 21.943, p <.001, η2 = 0.299). The Tukey’s HSD 
tests (Table 4) showed that while CALL and AIALL Groups did not differ in their 
perceptions, the two groups had significantly lower perception ratings than IPMLL 
Group.

4.4 Qualitative analysis

The qualitative analysis results indicated that the integration of interactive language 
learning platforms, gamification, content integration, learner progress tracking, adap-
tive learning algorithms, NLP, and ITS within the IPMLL framework significantly 
contributed to improved English language learning outcomes. Participants in the 
IPMLL group consistently emphasized the value of interactive platforms, particularly 
in fostering engagement and active participation. The inclusion of interactive exer-
cises and real-time feedback was frequently highlighted as instrumental in promot-
ing autonomy and providing dynamic opportunities for practice. These observations 
align with the superior posttest results achieved by the IPMLL group, demonstrat-

Table 4 The results of Tukey’s HSD post-hoc tests on perceptions of CALL and AIALL components
Dependent 
Variable

Mean 
Difference

p 95% Confidence Interval
Lower Bound Upper 

Bound
Perceptions 
of CALL 
and AIALL 
Elements

CALL 
Group

AIALL Group -0.100 0.730 -0.410 0.210
IPMLL Group -0.794* 0.000 -1.110 -0.480

AIALL 
Group

CALL Group 0.100 0.730 -0.210 0.410
IPMLL Group -0.694* 0.000 -1.000 -0.390

IPMLL 
Group

CALL Group 0.794* 0.000 0.480 1.110
AIALL Group 0.694* 0.000 0.390 1.000
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ing the effectiveness of interactive tools in creating highly engaging and immersive 
learning environments.

Gamification elements, such as points, badges, and leaderboards, were identi-
fied as critical components for maintaining motivation and encouraging consistent 
engagement. Participants reported that gamification features enhanced the enjoyment 
and perceived reward of the learning process, thereby fostering regular practice. 
The qualitative findings align with motivational theories, which emphasize the role 
of gamification in increasing intrinsic motivation. The integration of gamification 
within the IPMLL framework was strongly associated with improved proficiency, as 
reflected in posttest performance. In contrast, the absence of gamification in stand-
alone CALL and AIALL tools was linked to lower engagement levels, as reported by 
participants in those groups.

Content integration emerged as a significant strength of the IPMLL framework, 
offering a cohesive and multimodal learning experience. The seamless combina-
tion of text, audio, video, and interactive exercises was frequently noted as reducing 
cognitive load and enhancing the ability to synthesize information across multiple 
modalities. Participants consistently linked this multimodal approach to meaningful 
learning experiences and higher proficiency outcomes. The findings underscore the 
importance of a unified and efficient learning environment in supporting comprehen-
sive skill development across various language domains.

Learner progress tracking was identified as a vital feature, enabling participants 
to monitor individual strengths and weaknesses. Personalized feedback mechanisms 
were described as particularly valuable, as these facilitated targeted improvements 
and supported self-regulated learning. The combination of progress tracking with 
adaptive feedback systems provided actionable insights, which participants associ-
ated with measurable gains in language proficiency. The emphasis on individualized 
progress monitoring highlighted the importance of tailored feedback in fostering aca-
demic growth.

Adaptive learning algorithms were frequently noted for their ability to personal-
ize the learning experience by adjusting content and difficulty levels according to 
individual needs. Participants reported that these algorithms effectively addressed 
specific challenges and maintained an optimal learning pace. The flexibility and cus-
tomization afforded by adaptive technologies were consistently viewed as essential 
for sustaining engagement and focus. The qualitative findings confirmed the potential 
of adaptive learning systems to enhance efficiency and promote positive learning 
outcomes.

NLP tools were highlighted for their role in facilitating authentic language use. 
Features such as automated speech recognition, grammar correction, and conversa-
tional simulations were frequently cited as effective in improving speaking and writ-
ing skills. Participants emphasized the value of these tools in fostering meaningful 
interaction and providing immediate, context-specific feedback. The opportunity to 
engage in real-world communication scenarios was consistently linked to increased 
proficiency and confidence in language use.

ITS were recognized for providing personalized guidance and adaptive feedback. 
Participants reported that ITS effectively addressed individual learning gaps and 
offered tailored recommendations to enhance performance. The adaptive nature of 
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ITS was frequently mentioned as a key factor in maintaining motivation and focus, 
as it allowed learners to progress at an individualized pace while receiving continu-
ous support. The integration of ITS within the IPMLL framework was identified as 
a critical component in promoting sustained engagement and facilitating targeted 
improvements in language proficiency.

The integration of CALL and AIALL within the IPMLL framework is not a sim-
ple combination of two models but a carefully designed system that leverages their 
strengths and addresses their respective limitations to achieve a synergistic effect. 
This integration enhances learning outcomes by creating a more comprehensive and 
adaptive approach to language education.

CALL systems excel in providing structured, multimodal, and interactive content 
but often lack adaptability to individual learner needs and real-time feedback (Cheng 
et al., 2020). Conversely, AIALL systems offer personalized learning through adap-
tive algorithms, intelligent tutoring, and NLP but are limited in their pedagogical 
structure and content resources (Yang et al., 2022). The IPMLL framework bridges 
these gaps by combining CALL’s content-rich, pedagogically grounded environment 
with AIALL’s adaptive and real-time capabilities. For instance, ITS embedded within 
CALL modules provide personalized feedback, while CALL components ensure that 
AIALL’s adaptability is supported by rich, multimodal learning materials tailored to 
diverse learner needs.

The IPMLL framework achieves a synergistic effect, creating an integrated system 
that delivers outcomes superior to the sum of its parts. By combining the gamifica-
tion features of CALL with the adaptive strategies of AIALL, it fosters enhanced 
learner engagement through an immersive and motivating environment dynamically 
aligned with individual interests and proficiency levels. This integration also sup-
ports improved learning outcomes, as AI-driven progress tracking and error analysis 
work in tandem with CALL’s structured activities to enable targeted interventions, 
accelerate language acquisition, and address gaps in real-time. Authentic learn-
ing experiences are enriched when AIALL’s NLP capabilities facilitate real-world 
communication tasks, supported by CALL’s pedagogical design, ensuring learners 
develop practical, transferable language skills. Furthermore, this unified framework 
allows for scalability and accessibility, enabling AIALL’s personalized learning to 
reach diverse learner populations while leveraging CALL’s extensive content librar-
ies and standardized instructional design.

Participant feedback highlights the framework’s ability to engage learners by seam-
lessly blending CALL’s interactive, gamified features with AIALL’s personalized, 
real-time adaptability. Key aspects such as progress tracking, tailored interventions, 
and authentic learning tasks were identified as critical factors in improving language 
proficiency. These findings demonstrate that the IPMLL framework achieves out-
comes that neither CALL nor AIALL could achieve independently, underscoring its 
innovative contribution to language education.

In conclusion, the IPMLL framework exemplifies a forward-thinking approach 
by integrating CALL and AIALL in a way that resolves their individual limitations 
and achieves a synergistic effect. This integration not only enhances engagement and 
learning outcomes but also positions the framework as a model for leveraging tech-
nology to meet the evolving demands of modern education.
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5 Discussion

This study provides empirical evidence demonstrating the efficacy of integration of 
CALL and AIALL within an interactive pedagogical framework for language acqui-
sition. The results align with earlier studies that highlight the advantages of combin-
ing these two approaches in developing FL learners’ language proficiency (Kasneci et 
al., 2023; Maican & Cocoradă, 2021). Our results showed that while IPMLL Group 
did not differ from the other three groups on their Pretest of English proficiency, they 
scored significantly higher on their Posttest of English proficiency than the other 
three groups. Moreover, IPMLL Groups also had better perceptions of the CALL 
and AIALL elements than CALL and AIALL Groups. The results of this study dem-
onstrate the innovative potential of the IPMLL in transforming language learning 
through the integration of CALL and AIALL. By combining the multimedia-rich 
interactivity of CALL with the adaptive, personalized capabilities of AIALL, the 
IPMLL offers a unique framework that aligns with established pedagogical theories 
and addresses the limitations of traditional approaches. This study contributes to the 
growing body of research on technology-enhanced language learning by providing 
empirical evidence for the effectiveness of this integrated approach.

The integration of CALL offers learners a wide range of multimedia resources, 
interactive exercises, and online language learning platforms, promoting learner 
autonomy and providing opportunities for practice and feedback beyond the tradi-
tional classroom (Alobaid, 2020; Mynard, 2019). On the other hand, AIALL utilizes 
AI technologies, including NLP and machine learning, to deliver ITS, adaptive learn-
ing environments, and automated assessment tools (Mohamed et al., 2024). These 
AI-based tools provide personalized instruction, adaptive feedback, and intelligent 
analysis of learner performance (Alam, 2022; Chen et al., 2020a, b). The integration 
of CALL and AIALL within the proposed pedagogical model has yielded promis-
ing outcomes. Consistent with previous findings (Jin, 2023; Giannakos & Cukurova, 
2023; Li et al., 2023) learners have reported increased motivation, personalized learn-
ing experiences, and enhanced feedback. The combination of multimedia resources, 
interactive exercises, and AI-powered tools has created an engaging and dynamic 
learning environment. Furthermore, the integration of CALL and AIALL aligns with 
theoretical frameworks that emphasize utilizing technology to improve language 
learning outcomes. The cognitive theory of multimedia learning suggests that incor-
porating interactive multimedia elements improves comprehension and information 
retention (Teng, 2023). This integration also supports learner-centered approaches 
that consider individual needs and preferences.

The seamless integration of components from CALL and AIALL aligns effec-
tively with contemporary educational policies emphasizing the critical importance of 
incorporating technology into education (Wu et al., 2023). These policies highlight 
the transformative potential of technology in improving learning outcomes and fos-
tering the development of essential digital literacy skills necessary for navigating a 
technology-driven society. The integration of CALL and AIALL within the proposed 
IPMLL framework directly supports these objectives by leveraging advanced tech-
nological tools to enhance language learning practices. This alignment ensures that 
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language learning methodologies remain relevant and responsive to the demands of 
modern educational systems (Rahimzadeh et al., 2023).

The qualitative analysis results further reinforce the compatibility of the IPMLL 
framework with these educational policies. Participants consistently emphasized 
the role of interactive platforms, gamification, and content integration in fostering 
learner engagement and promoting meaningful language acquisition. These find-
ings align with established pedagogical principles that advocate for learner-centered, 
interactive, and multimodal approaches to education (Cheng et al., 2020; Yang et al., 
2022; Zhang et al., 2022). The integration of adaptive learning algorithms, progress 
tracking, and ITS within the framework further supports individualized instruction, a 
key principle in modern educational theory, by addressing diverse learner needs and 
providing tailored feedback.

By incorporating these advanced technological components, the IPMLL frame-
work not only adheres to educational policies but also positions language education 
as a leader in innovative pedagogical practices (Gartziarena & Altuna, 2023). The 
use of NLP tools and ITS, as highlighted in the qualitative findings, demonstrates the 
framework’s potential to create authentic, real-world learning experiences, thereby 
equipping learners with practical communication skills. This approach aligns with 
pedagogical principles that emphasize the importance of contextualized learning and 
the development of transferable skills.

In summary, the integration of CALL and AIALL within the IPMLL framework 
exemplifies a forward-thinking approach to language education. By addressing the 
priorities outlined in educational policies and adhering to established pedagogical 
principles, the framework not only enhances language learning outcomes but also 
contributes to the broader goal of preparing learners for success in a digitally inter-
connected world. The qualitative results provide strong evidence of the framework’s 
effectiveness in achieving these objectives, further validating its potential as a model 
for innovative and policy-aligned language education.

5.1 Implications

Theoretically, this study contributes to the existing literature on language learning 
models by providing empirical evidence for the effectiveness of integrating CALL 
and AIALL in language education. By developing an IPMLL that combines these two 
approaches, this study aligns with theoretical frameworks such as the cognitive theory 
of multimedia learning and the sociocultural theory of learning. The IPMLL offers a 
promising approach for language educators to leverage technology to enhance lan-
guage learning outcomes. Pedagogically, the IPMLL developed in this study provides 
practical pedagogical approaches that can be utilized in the CALL environment. For 
instance, task-based language teaching can be enhanced by incorporating AIALL 
tools that offer individualized feedback and adaptive learning experiences based on 
learners’ individual needs. Collaborative learning can be facilitated through online 
platforms and interactive exercises offered by CALL, allowing learners to engage 
in meaningful interactions with their peers. Furthermore, the IPMLL can support 
content-based instruction by providing learners with access to authentic multimedia 
resources and intelligent analysis of their performance.
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5.2 Limitations

However, it is essential to recognize that this study has its limitations, as the sample 
size was relatively small and the study was restricted to a particular context, which 
may affect the applicability of the results in other situations. Additionally, the study 
focused on English as a Foreign Language students, so the results may not be applica-
ble to other language learning contexts or proficiency levels. Future research should 
aim to replicate this study with larger and more diverse samples to validate the find-
ings and further refine the IPMLL. Further investigation is also needed to explore the 
long-term effects of integrating CALL and AIALL on language learning outcomes. 
Additionally, it would be valuable to examine the perceptions and experiences of 
teachers in implementing these technologies in their classrooms and how they can 
best utilize the IPMLL. These steps will contribute to a deeper understanding of the 
potential benefits and challenges of integrating CALL and AIALL in language educa-
tion and provide practical guidance for language educators to implement the IPMLL 
effectively.

6 Conclusions

In conclusion, the findings of this study yield empirical evidence supporting the 
effectiveness of integrating CALL and AIALL within an interactive pedagogical 
model for language acquisition. The results highlight the potential advantages of this 
integration in enhancing language proficiency, learner motivation, and engagement. 
Moreover, the integration of CALL and AIALL aligns with established theoretical 
frameworks, such as the cognitive theory of multimedia learning and the sociocul-
tural theory of learning, which emphasize the significance of technology and social 
contexts in language acquisition. By incorporating interactive multimedia elements, 
personalized instruction, and adaptive feedback, this combined approach provides 
learners with a diverse array of resources and opportunities for practice beyond 
the confines of the traditional classroom environment. In conclusion, the integra-
tion of CALL and AIALL within an interactive pedagogical model exhibits prom-
ise in improving language learning outcomes. The findings of this study underscore 
the potential of the IPMLL to revolutionize language education by leveraging the 
strengths of CALL and AIALL. This integrated model not only enhances language 
proficiency and learner satisfaction but also aligns with global educational policies 
promoting the use of technology in education. Future research should explore the 
scalability and long-term impact of the IPMLL across diverse contexts and learner 
groups. Future research endeavors should further investigate this approach, consid-
ering different contexts and proficiency levels, to deepen our comprehension of its 
benefits and limitations.
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