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[bookmark: OLE_LINK1][bookmark: _Hlk191236405]Abstract: This study investigates the benefits, challenges, influencing factors and trend of AI- assisted foreign language learning (AI-AFLL) based on the grounded theory. Semi-structured in-depth interviews were conducted to collect data and 27 students participated in the interviews. The results show that AI has brought many benefits to foreign language learning, including personalized learning implementation, diverse learning resource availability, smart learning analytics and monitoring, innovative situational construction, learning efficacy improvement, intrinsic motivation activation, and resource equity and mobility promotion. While some challenges still exist, such as immature technology, safety issues, students’ over-reliance, cost, and social alienation of communicative competence. Besides, technological factors, environmental support, individual factors and cost exert significant influence on AI-AFLL. In the future, AI will be more deeply integrated into foreign language learning, providing more scientific guidance to students. In addition, AI technology will continue to advance; teaching mode will undergo further transformation; education equity will be further promoted; and the role of teachers will continue to evolve.
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1. Introduction
[bookmark: _Hlk190852578][bookmark: _Hlk190852604][bookmark: _Hlk190852624]In the contemporary digital era, artificial intelligence (AI) has advanced remarkably and been extensively applied in various fields, for example, agriculture (Khanna et al., 2024), business (Loureiro et al., 2021), healthcare (Abdi et al., 2021), education (Chen et al., 2020b; Hwang et al., 2020). In the past three decades, the role of AI in education has been a topic of much debate, and the educators remain doubtful about the benefits of integrating AI into education and the way of AI influencing teaching and learning indeed (Zawacki-Richter et al., 2019).
[bookmark: OLE_LINK2]Many language educators currently have incorporated AI into language teaching, which has transformed traditional teaching approaches and provided unprecedented opportunities for personalized and adaptive education. Natural language processing, learner profiling and automated speech recognition have been commonly applied to create automated writing evaluation, intelligent tutoring, and personalized learning systems (Huang et al., 2023). In terms of language acquisition, ‘AI programming focuses on three cognitive skills: learning processes, reasoning processes, and self-correction processes’ (Almelhes, 2023, p1259). Besides, AI’s capacity to improve vocabulary acquisition, grammatical accuracy, writing, reading, speaking, and listening practice has been highlighted (Huang et al., 2023; Chassignol et al., 2018). Generative AI such as ChatGPT and Deepseek demonstrates the way AI is transforming language acquisition by enhancing accessibility, engagement and efficiency. However, the integration of AI with language learning has also resulted in complex challenges, including technological problems, ethical concerns, and students’ over-reliance. Besides, multi-dimensional factors, for instance, technological, cognitive, psychological, and sociocultural factors would influence AI-AFLL language learning effectiveness and outcomes.  
To date, AI application for foreign language learning has become increasingly popular, and therefore, it is critically essential to know the benefits, challenges and trend of AI-AFLL to fully exploit it and to provide educators, policymakers, and developers recommendations on leveraging AI’s potential and simultaneously mitigating its risks.  Furthermore, to know the factors influencing AI-AFLL can help educators and developers to promote AI-AFLL to enhance students’ language learning performance and improve teaching effectiveness. Accordingly, this research focuses on the benefits, challenges, influencing factors and trend of AI-AFLL on part of Chinese undergraduates.
2. Literature Review
[bookmark: OLE_LINK10][bookmark: OLE_LINK9]Alan Turing is one of the remarkable figures in the annals of AI. His paper Computing Machinery & Intelligence was one of the first papers on such topic, which was published in 1950. In 1956, the term “AI” was first coined by John McCarthy at a conference in Dartmouth College, in Hanover, New Hampshire (Coppin, 2004). AI is complex and difficult to define. ‘Artificial Intelligence involves using methods based on the intelligent behavior of humans and other animals to solve complex problems’ (Coppin, 2004, p4). ‘Artificial intelligence is the culmination of computers, computer-related technologies, machines, and information communication technology innovations and developments, giving computers the ability to perform near or human-like functions’ (Chen et al., 2020a, p75265). AI is a computer science discipline that mainly concentrates on creating smart machines capable of carrying out tasks usually demanding human-level intelligence (Almelhes, 2023). The researchers emphasize that AI doesn’t rely on one kind of technology, but instead, on an extensive array of technologies, approaches and methods, involving machine learning, data mining, natural language learning and neural networking (Almelhes, 2023). Baker et al. (2019) categorized the AI tools utilized in education into three types: a) those oriented towards learners, b) those designed for teachers, and c) those directed at the system. The application and research of AI is not confined to one discipline, but related to many disciplines, for instance, computer science, philosophy, psychology, cognitive science, pedagogy, linguistics.
[bookmark: OLE_LINK37][bookmark: _Hlk206443716]Due to the rapid advancement of AI in recent decades, AI has been utilized in diverse areas. It has also permeated into the education field, including areas such as administration, teaching and learning (Chassignol et al., 2018), because people increasingly acknowledge the critical importance of AI integration into educational settings. AI, a machine - based technique equipped with algorithmic capabilities to make predictions, diagnoses, recommendations, and decisions, has become increasingly significant in the educational community due to its potential to facilitate learning across various contexts (Hwang et al., 2020). AI has brought about great revolution and transformation of education, profoundly influencing the teaching process and classroom management (Chassignol et al., 2018). AI enables effective real-time assessment through algorithmic decision-making (Chen et al., 2021), empowers teachers to deliver optimized instruction efficiently through tailored educational scaffold, and predict a leaner’s future performance with a high likelihood (Pokrivcakova, 2019). Through the implementation of AI, higher - education institutions are able to modernize traditional teaching methods, boost productivity, and enhance educational standards (Sharma, & Singh, 2024).
[bookmark: _Hlk206443780][bookmark: OLE_LINK5]With the increasing integration of AI into the field of education, language educators have also begun to apply AI in language teaching and research. AI can generate text, speech, and other media forms from provided data, and hold the potential to bring about a fundamental transformation in the pedagogical methods used in EFL education (Wei, 2023). Gamper and Knapp (2002) found that AI techniques including machine translation, natural language processing, automated speech recognition, user modelling and natural language generation were most commonly adopted in language learning systems. Different AI tools have been used for different purposes of foreign language learning, including offering customized learning content; translating a written/spoken text between languages; rectifying grammar mistakes through writing assistants; engaging in conversations via chatbots; producing intelligent language learning apps and platforms; facilitating personalized language tutoring; and devising smart VR for speaking (Pokrivcakova, 2019). AI tools are convenient and beneficial, which have been adopted for marking essays, checking grammar, and practicing language via virtual assistants and chatbots (Alharbi, 2023; Waluyo & Kusumastuti, 2024). Besides, language learners can access materials based on their need and level, and are more autonomous in language learning process. Therefore, nowadays, more and more students, especially undergraduates, prefer to use AI to facilitate their second language learning both in and outside of the classroom.
Research Methodology
[bookmark: OLE_LINK38][bookmark: _Hlk206443831]In this research, a qualitative method based on the grounded theory was used. Semi-structured in-depth interview was adopted to collect data. The participants of the study are the students from Zhaoqing University in China. The authors selected 27 students for the interview, and the number of interviewees was determined according to the saturation criterion, which means that data collection ceased when no new themes emerged. Table1 shows the demographic information of the interviewees. To ensure sample diversity, participants of both genders were recruited across all undergraduate years and multiple disciplines, including English Education, Business English, Japanese, Chinese, Mechanical Engineering, Fine Chemical Engineering, History, Computer Science, Landscape Architecture, Ideological and Political Education, and Communication Engineering. Since Zhaoqing University only offers English courses to the none-English majors in their freshman and sophomore years, the interviewees in none-English major are freshmen and sophomores, while the interviewees in English and Japanese major are juniors and seniors.
Each interview lasted 15 to 30 minutes, and the interview format was semi-structured and created by the interviewer using established rules and a basic framework to get as much information as possible from each participant. Interviewers encouraged interviewees to express their individual opinions on benefits, challenges, influencing factors and trend of AI-AFLL. The following interview questions were used to get students to talk about their opinions on using AI-AFLL: Is it necessary to integrate AI with foreign language learning? What are the benefits of applying AI to foreign language learning? What are the challenges of applying AI to foreign language learning? What factors will influence the effectiveness of applying AI to foreign language learning? What is the trend of applying AI to foreign language learning?

Result & discussions

Upon completion of all the interviews, the full transcripts were compiled into a single Word document. The complete interview transcripts were scrutinized line by line and semantically significant lexical units and recurrent discourse patterns were identified and figured out. Following the implementation of open coding to systematically categorize the data, emergent themes were identified. These themes subsequently underwent comparative analysis and iterative synthesis, culminating in the derivation of higher-order themes. Ultimately, a framework was built up.


[bookmark: OLE_LINK7]Table1. The demographic information of the interviewees
	Index
	Interviewees
	Gender
	Grade
	Major

	1
	Xiang 1
	female
	The second grade
	Chinese 

	2
	Wang 2
	female
	The second grade
	Chinese 

	3
	Liang 3
	female
	The second grade
	Chinese 

	4
	Li 4
	male
	The second grade
	Mechanical Engineering

	5
	Zhou 5
	female
	The second grade
	Fine Chemical Engineering

	6
	Chen 6
	female
	The second grade
	Fine Chemical Engineering

	7
	[bookmark: _Hlk194228581][bookmark: _Hlk194230313]Huang 7
	female
	The second grade
	Fine Chemical Engineering

	8
	Liu 8
	female
	The second grade
	Fine Chemical Engineering

	9
	Ou Yang 9
	female
	The second grade
	Fine Chemical Engineering

	10
	Li 10
	male
	The second grade
	History

	11
	Duan 11
	female
	The fourth grade
	Japanese

	12
	[bookmark: _Hlk194228937]Hou 12
	female
	The fourth grade
	Japanese

	13
	Liang 13
	female
	The fourth grade
	Japanese

	14
	Huang14
	female
	The fourth grade
	Japanese

	15
	Liang 15
	female
	The third grade
	Japanese

	16
	Ruan 16
	female
	The third grade
	English Education

	17
	Zhou 17
	female
	The fourth grade
	English Education

	18
	Zeng 18
	female
	The fourth grade
	English Education

	19
	[bookmark: _Hlk194229980]Zeng 19
	female
	The fourth grade
	English Education

	20
	Liu 20
	female
	The fourth grade
	Japanese

	21
	Li 21
	female
	The fourth grade
	English Education

	22
	Wang 22
	male
	The first grade
	Computer Science and Technology

	23
	Yan 23
	male
	The first grade
	Computer Science and Technology

	24
	Pan 24
	female
	The first grade
	Ideological and Political Education

	25
	Liang 25
	female
	The first grade
	Landscape Architecture

	26
	Wan 26
	male
	The first grade
	Communication Engineering

	27
	Kong 27
	female
	The first grade
	Fine Chemical Engineering



3. [bookmark: _Hlk189912703]Benefits and Challenges of AI-Assisted Foreign Language Learning
[bookmark: _Hlk194230199][bookmark: _Hlk194230244]There are multiple advantages associated with AI-AFLL (Table2). The majority of the interviewees (18) agree that AI can realize personalized learning by tailoring personalized learning plans and providing individualized learning resources according to the individual differences, such as language proficiency, learning styles, and interests and hobbies (e.g. Xiang 1; Liang 3; Chen 6; Huang 7; Ou Yang 9). For example, AI can provide practice for consolidating basic knowledge for students with weak foundation and offer extended learning materials for students with high level. Thus, it can meet the different learning needs according to students at different levels, making language learning more targeted and improving learning outcomes. AI can also provide diverse learning resources through abundant online courses, interactive exercises, stimulated dialogues, a large amount of language texts, videos, and audios (Liang 3; Chen 6; Ruan 16; Zhou 17; Liu 20; Li 21; Wan 26), broadening learning channels and enriching learning materials. Another benefit of AI-AFLL is achieving smart learning analytics and monitoring through intelligent homework grading, immediate feedback, tracking learning progress and intelligent data analysis (e.g. Liang 3; Huang 7; Liu 8; Kong 27). Such smart learning analytics and monitoring can point out students’ mistakes in a timely manner and provide detailed feedback, and analyze students’ learning progress and difficulties by recording learning data, helping students understand their learning situations. Meanwhile, it saves teachers’ time and energy, enabling teachers to allocate more time to teaching design and personalized guidance, achieving targeted teaching and improving teaching quality. Furthermore, AI has innovated situational construction in multiple ways for foreign language learning, for example, VR technology, gamification strategies, and the simulation of real - world language environments (e.g. Hou 12; Huang 14; Liang 15; Zeng 18; Zeng 19). For example, with the help of VR technology, an immersive foreign language learning environment is created for students. This allows students to conduct language practice in a virtual setting, adding fun and enhancing interactivity, and improving students' language proficiency. At the same time, 81% of the participants agree that AI makes foreign language learning more convenient and efficient, and as a result, language learning efficacy has been improved greatly.  Due to the benefits mentioned above, AI can stimulate learners’ interest and motivation, thus activating their intrinsic motivation for foreign language learning (e.g. Wang 2; Duan 11; Liu 20; Li 21). In addition, AI-AFLL can promote learning resources equity and mobility by breaking the resource monopoly, sharing resources, and allocating resources more equally (Chen 6; Liang 25). 
[bookmark: _Hlk206444054]Undeniably, there are many advantages of AI-AFLL (Table 2), while the challenges AI has brought to foreign language learning should also be taken into consideration. Half of the respondents (52%) propose that AI still has some technological deficiencies in aspects such as speech recognition, translation accuracy, and system stability. Moreover, safety issues including data safety, and privacy safety are the problems many students (e.g. Xiang 1; Liang 15; Ruan 16; Zhou 17) care about. 22 respondents in this study mentioned the problem of students’ over- reliance on AI technology, resulting in adverse effect on cultivating abilities of innovation, self-learning, and independent analysis and problem- solving. Because the development and use of AI need a large amount of financial investment, applying AI to foreign language learning may increase the learning cost in a short term (Liang 3, Ruan 16), which is one of the challenges of AI-AFLL. Another significant challenge in AI-AFLL is students’ social alienation of communicative competence. This encompasses a deficiency in emotional interaction and a lack of humanistic care (e.g. Zhou 5; Liu 8; Liu 20; Wan 26), a shortage of enjoyment derived from interpersonal communication (Ou Yang 9), and adverse impacts on students’ interpersonal communication skills (Ruan 16; Wang 22). 

Table 2. Benefits and Challenges of AI-AFLL
	
	Category
	Sub-themes

	[bookmark: _Hlk184136338]


Benefits
	personalized learning implementation
	[bookmark: OLE_LINK6]tailoring personalized learning plans; providing individualized learning resources

	
	diverse learning resources availability
	[bookmark: _Hlk191201198][bookmark: OLE_LINK8]online courses; interactive exercises; stimulated dialogues; texts; videos; audios

	[bookmark: _Hlk191201513]
	smart learning analytics and monitoring
	intelligent homework grading; immediate feedback; tracking learning progress; intelligent data analysis

	
	innovative situational construction
	Virtual Reality; gamification; stimulating the real language environment

	
	learning efficacy improvement
	convenience; efficiency

	
	intrinsic motivation activation
	stimulating learning interest; stimulating learning motivation

	
	resources equity and mobility promotion
	resource sharing; more equitable allocation of resources; breaking the resource monopoly

	
Challenges


	immature technology
	speech recognition error; translation inaccuracy; system instability

	
	safety issues
	data safety; privacy safety; ethical safety

	
	over-reliance
	degeneration of critical thinking; declining in self-learning, analyzing, and problem-solving ability

	
	cost 
	cost benefit; usage cost; cost increasing

	
	social alienation of communicative competence
	lack of emotional interaction; lack of humanistic care; lack of fun from interpersonal communication; negative effect on interpersonal communication skills




4. [bookmark: _Hlk188188542]Influencing Factors of AI-AFLL
In terms of influencing factors of AL-AFLL, technological factors exert significant impact on AL-AFLL. 19 respondents illustrate that technological maturity significantly influences the adoption of AI to facilitate foreign language learning. Through years of research and optimization, deep learning and natural language process of AI have become more mature. Deep learning enables AI to process a large amount of data, extract complex features, and apply them to tasks such as image recognition and speech recognition. Natural language processing has resulted in great progress in AI’s language understanding, generation, and dialogue capabilities. For example, ChatGPT and Deepseek can understand human intentions and generate natural and fluent text. While AI maturity needs to be improved continuously, because it still has some technological challenges, for example, data and privacy safety, and algorithmic bias, which will bring users’ unsatisfactory experience and doubts about the functions of AI, thus influencing user behavior and learning efficacy. Technology availability also plays an important role in AI-AFLL (Duan 11; Ruan 16; Zhou 17; Pan 24; Kong 27). It refers to the extent which students, teachers, educational institutions can access and use AI technology and relative resources. Some educational institutions have no adequate funds to purchase hardware facilities and language learning software resources, which will hinder AI-AFLL.  In addition, ease of use of AI positively correlates with AI-AFLL (Xiang 1; Zeng 19), which means that when AI tools or platforms are easy to use and grasp, students tend to use AI to assist their foreign language learning. 
Environmental support is another crucial factor which can influence AI-AFLL, including government support (Liang 3; Liang 15; Ruan 16; Zhou 17; Pan 24), school support (Chen 6; Wang 22; Liang 25; Wan 26), teachers’ support (Liang 3; Chen 6; Huang 7; Duan 11; Wan 26) and family support (Wan 26). Government and schools can formulate relevant supportive policies, including financial input and technical training. The positive attitude of school administrators and teachers towards AI application for foreign language learning may also promote AI-AFLL. The level of teachers’ IT literacy can directly affect students’ AI application for foreign language learning. Furthermore, the material and spiritual support by family members is crucial as well. Cost is also a critical factor which shouldn’t be ignored in the application and promotion of AI-AFLL (Xiang 1; Li 10). It encompasses economic inputs in several aspects, including technology development, and hardware procurement, maintenance and operation. The level of cost directly affects the popularization, application effect and sustainable development of AI - AFLL. 
In addition, individual factors have great influence on the acceptance, usage frequency and efficacy of AI adoption in foreign language learning, which comprise students’ trust (Chen 6), attitude (Duan 11; Wan 26), habit (Huang 7; Huang 14; Liang 25) and intention (Wang 22). AI technical reliability, for instance, speech recognition and translation accuracy, and safety correlate with students’ trust on AI. The degree of understanding and the level of cognition regarding AI are related to students’ attitude towards AI-AFLL. Additionally, AI-AFLL will be significantly influenced by students’ habitual utilization of AI and propensity to adopt and recommend it for foreign language learning. The whole model of influencing factors on AI-AFLL is presented in figure 1.

[image: ]

Figure 1. Proposed Model

5. Trend of AI-AFLL
All of the students interviewed in the study believe that the prospects of AI application for foreign language learning are promising. People will increasingly use AI for language learning (Li 10; Liang 13; Pan 24; Kong 27). In this field, AI will be applied more extensively (Liang 3; Wan 26; Kong 27) and deeply integrated into foreign language learning (Li 10; Liang 13; Pan 24; Kong 27), providing more scientific guidance for language learners (Liang 3; Wan 26; Kong 27).
[bookmark: OLE_LINK4]In terms of technology development, AI technology will constantly evolve, becoming increasingly mature and sophisticated (e.g. Li 10; Hou 12; Huang 14; Ruan 16), and the level of intelligence will continue to be improved (Xiang1; Chen 6; Liang 15). AI will also continue to promote the transformation and innovation of language teaching modes: it will achieve the multi-technology integration, providing real and immersive language learning environment (Liang 3; Zhou 5; Chen 6;  Ou Yang 9; Liu 20); The hybrid language teaching mode will become a normalized teaching approach (Chen 6; Huang 7; Li 21); Personalized language education will become widespread (e.g. Xiang1; Hou 12; Zeng 18; Yan 23); Multimodal teaching will be widely used (Li 4; Liu 20).  Furthermore, AI will promote the changes of teachers’ roles (Chen 6), and educators and AI will develop coordinately (Wan 26). Additionally, AI application for language learning can facilitate education equity and reduce the educational gap between urban and rural areas (Liang 3; Ruan 16).

6. Conclusion
This research has studied the benefits, challenges, influencing factors and trend of AI-AFLL base on the grounded theory. The results show that AI has brought many benefits to foreign language learning, including personalized learning implementation, diverse learning resource availability, smart learning analytics and monitoring, innovative situational construction, learning efficacy improvement, intrinsic motivation activation, and resource equity and mobility promotion. While some challenges still exist, such as immature technology, safety issues, students’ over-reliance, cost, and social alienation of communicative competence. Besides, technological factors, environmental support, individual factors and cost exert significant influence on AI-AFLL. In the future, AI will be more deeply integrated into foreign language learning, providing more scientific guidance to students. In addition, AI technology will continue to advance, teaching mode will undergo further transformation, education equity will be further promoted, and the role of teachers will continue to evolve.
[bookmark: _Hlk206442816]To promote AI-AFLL, and enhance students’ foreign language abilities and learning efficacy, AI developers, educational institutions, teachers, and families should make coordinate efforts and take effective measures. In terms of technological factors, AI developers should continuously improve technology by optimizing core technologies of speech recognition, and natural language process. to enhance the accuracy and adaptiveness of AI-AFLL. Besides, they need to develop AI language learning tools which are easy to use, and advanced data encryption and privacy protection technologies as well. To satisfy different financial capabilities of different user groups, AI developers should also develop AI products with different price ranges. Education institutions should strengthen infrastructure construction, including improving campus networks, providing adequate hardware and software equipment, and create a favorable technological environment for AI-AFLL. Furthermore, educational institutions can jointly build AI-AFLL resource sharing platform to reduce the cost. On the part of teachers, they should change teaching concept, actively embrace AI, and explore how to integrate AI into foreign language teaching. At the same time, they should take part in the training courses and workshop to learn AI-related knowledge and grasp how to use various AI tools for learning foreign language. By enhancing IT literacy, teachers can better know how to integrate AI into foreign language teaching, and instruct students to use AI reasonably and effectively both in and outside of the classroom. Families are supposed to provide learning devices such as computers, pads and smartphones to support students to use AI for foreign language learning. Additionally, AI developers or teachers can enhance technical transparency by explaining AI working principles and decision-making processes to students to increase their trust on AI. At the same time, teachers should provide personalized foreign language learning materials and AI platforms or tools to promote students’ personalized learning experience and foster their positive attitude towards AI-AFLL. AI language learning platforms developers are also supposed to collect students’ feedback timely, and continuously improve AI-AFLL products and services, improving students' satisfaction and willingness to use AI language learning platforms.
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