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	ABSTRACT
Artificial intelligence (AI) is rapidly reshaping English as a foreign language (EFL) education, yet the mechanisms through which AI-related capabilities influence learners’ communicative outcomes remain insufficiently integrated across disciplines. Drawing conceptually on two provided publications one empirical study examining artificial intelligence literacy, AI learning self-efficacy, foreign language classroom anxiety, and willingness to communicate in AI-enhanced EFL contexts, and one interdisciplinary review of cognitive psychology-based artificial intelligence this paper develops a synthetic framework that connects technological competence, cognitive-psychological processes, and communicative behavior. The paper argues that AI literacy should not be treated merely as a technical skill set. Rather, in AI-supported language learning it operates as a psychologically meaningful readiness that shapes how learners interpret AI tools, evaluate their own capability, regulate anxiety, and decide whether to participate in communication. Building on self-efficacy theory, research on willingness to communicate, and the cognitive-psychological view that effective AI must engage perception, emotion, attention, and human–computer interaction, the paper proposes a four-part conceptual model linking AI literacy, AI learning self-efficacy, foreign language classroom anxiety, and willingness to communicate. It further identifies three bridging propositions. First, AI literacy functions as a cognitive resource only when translated into agentic confidence. Second, the emotional climate of AI-enhanced learning mediates the communicative value of technological competence. Third, psychologically responsive AI environments are more likely than purely functional AI environments to foster communication. Two tables summarize the source publications and translate the synthesis into an agenda for research and pedagogy. The paper contributes by offering a theoretically integrated account of communicative readiness in AI-enhanced EFL learning and by outlining design implications for psychologically informed AI-supported instruction.                                                 
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1. Introduction
The integration of artificial intelligence into education has moved from speculative possibility to everyday pedagogical reality. In English as a foreign language (EFL) settings, AI now appears in pronunciation tools, automated feedback systems, conversational agents, translation support, vocabulary applications, and adaptive learning environments. This shift has transformed not only how students access language input and practice opportunities, but also how they perceive themselves as learners and communicators. The spread of AI-enhanced language learning has therefore created a double challenge for research. On the one hand, scholars must account for learners’ technological competence in environments increasingly shaped by AI. On the other hand, they must explain how this competence interacts with psychological processes that have long been central to language learning, including confidence, anxiety, and willingness to communicate.
One of the most important recent empirical contributions to this discussion is the study by Zhang, Nie, Fan, and Liu (2025), which examined the relationship among artificial intelligence literacy, AI learning self-efficacy, foreign language classroom anxiety, and willingness to communicate among Chinese university EFL learners. Their findings are especially important because they show that AI literacy does not directly predict willingness to communicate; instead, its influence is transmitted through self-efficacy and anxiety. This result suggests that technological readiness matters, but it matters psychologically rather than mechanically. Simply knowing how AI works or how to use AI tools is not enough to increase learners’ readiness to speak. What matters is whether that literacy strengthens confidence and reduces emotional barriers.
At the same time, a broader theoretical foundation is needed to explain why this mediated pattern emerges. Zhao, Wu, Zhou, Wang, and Jia (2022) provide such a foundation by arguing that the future development of AI depends on its integration with cognitive psychology. Their review emphasizes that AI systems designed only around computational efficiency or biological replication remain limited because they do not adequately simulate advanced human cognition, subjective emotion, or psychologically meaningful interaction. From this perspective, AI becomes educationally powerful not only when it processes information, but when it interacts with learners in ways that engage attention, emotion, perception, and meaning-making. Although Zhao et al. (2022) do not focus on EFL learning, their argument helps explain why AI-enhanced language education cannot be understood through technical variables alone.
This paper synthesizes these two publications in order to build a conceptual account of communicative readiness in AI-enhanced EFL learning. Rather than treating the articles as belonging to separate conversations one about language education and the other about interdisciplinary AI theory this paper argues that they are complementary. The first identifies a concrete pathway through which AI literacy influences communication. The second explains why psychologically informed AI matters in the first place. Taken together, they point toward a cognitive-psychological framework in which AI literacy operates through self-beliefs and emotional regulation, while AI environments become more effective when they are responsive to human cognition and affect.
The purpose of this paper is therefore threefold. First, it clarifies the conceptual relationship among AI literacy, AI learning self-efficacy, foreign language classroom anxiety, and willingness to communicate in AI-enhanced EFL contexts. Second, it integrates these constructs with insights from cognitive psychology-based AI, especially the view that emotion, attention, and human–computer interaction are central rather than peripheral to intelligent systems. Third, it develops a set of propositions and implications for future research and pedagogical design. In doing so, the paper aims to provide a theoretically coherent synthesis that can guide both empirical inquiry and instructional practice.
2. Source Publications and Rationale for Synthesis
The first source publication, Zhang et al. (2025), is an empirical study situated squarely within AI-enhanced EFL education. Using structural equation modeling with 517 Chinese university students, the authors examined whether AI literacy predicts willingness to communicate, and whether AI learning self-efficacy and foreign language classroom anxiety mediate this relationship. Their results supported a model in which AI literacy positively predicted self-efficacy and negatively predicted anxiety, while self-efficacy positively predicted willingness to communicate and anxiety negatively predicted it. Crucially, the direct path from AI literacy to willingness to communicate was not significant, indicating full mediation. This finding has major theoretical value because it suggests that technological capability alone is insufficient; its effects are realized through learners’ psychological states.
The second source publication, Zhao et al. (2022), is an interdisciplinary review arguing that AI development should increasingly incorporate cognitive psychology. The authors contend that contemporary AI remains constrained because it inadequately captures human subjective mental changes, particularly emotion, preference, and empathy. They review work on face attractiveness prediction, affective computing, and music emotion to show how AI informed by psychological processes may move toward more advanced forms of interaction. Their central claim is that AI should simulate not only the rational “brain” but also the affective and perceptual “heart,” thereby enabling richer human–computer interaction.
At first glance, the two articles appear to address different topics. Zhang et al. (2025) focus on EFL learners’ communicative willingness in AI-supported classrooms, while Zhao et al. (2022) discuss broad theoretical directions in AI research. Yet their underlying concerns intersect in several important ways. Both recognize that AI is not merely a computational tool but a psychologically consequential environment. Both foreground emotion as a determinant of effective interaction. Both imply that intelligent systems must be understood in relation to human cognitive and affective processes. Most importantly, when read together they reveal a gap in current EFL scholarship: although AI literacy has begun to attract attention, the psychological architecture that connects AI capability to communication remains undertheorized.
The rationale for synthesis is therefore straightforward. Zhang et al. (2025) provide evidence of a mediated pathway but stop short of embedding their model in a richer account of AI as a psychologically interactive environment. Zhao et al. (2022) offer that broader account, but do not apply it to language education. Bringing the two together makes it possible to explain not only what variables are linked, but why they are linked. This synthesis also aligns with recent work suggesting that AI-supported language learning depends on more than access or novelty. Studies have shown that willingness to communicate in technology-enhanced environments is shaped by learner emotions, contextual affordances, and perceptions of competence rather than by digital exposure alone (Huang & Li, 2024; Hsieh et al., 2023; Lee & Hsieh, 2019). Similarly, research on AI in education has emphasized the need to cultivate AI literacy in ways that support learners’ judgment, confidence, and readiness for an AI-augmented future (Allen & Kendeou, 2024; Dai et al., 2020; Ng et al., 2024).
Seen in this light, the synthesis is not a simple merger of two texts. It is an attempt to articulate a conceptual bridge between technological readiness and communicative action through the lens of cognitive psychology. The resulting framework treats willingness to communicate in AI-enhanced EFL learning as an outcome of both what learners know about AI and how AI environments shape their confidence and emotion.
3. AI Literacy Beyond Technical Skill
A central insight from Zhang et al. (2025) is that AI literacy should not be reduced to operational familiarity with tools. In their study, AI literacy refers to learners’ understanding of AI-related principles and applications in educational settings. This construct builds on broader scholarship describing AI literacy as the capacity to understand AI foundations, evaluate its implications, and collaborate effectively with AI systems (Allen & Kendeou, 2024; Dai et al., 2020). Such definitions already move beyond narrow technical proficiency, but the implications for language learning deserve further development.
In EFL contexts, AI literacy has at least three dimensions. First, it is cognitive. Learners need to understand what AI can and cannot do, how AI-generated responses are produced, and when particular tools are appropriate for language tasks. This cognitive dimension matters because it affects judgment and strategic use. Students who can distinguish between pronunciation coaching, translation assistance, idea generation, and feedback support are more likely to use AI purposefully rather than passively. Second, AI literacy is metacognitive. Learners must monitor the reliability, limitations, and pedagogical fit of AI outputs. This includes evaluating inaccuracies, overdependence, or inappropriate reliance on automated systems. Third, AI literacy is socio-affective. Learners’ perceptions of AI as supportive, intimidating, controllable, or opaque shape whether they experience AI as empowering or threatening.
This third dimension is often underemphasized. Yet the results of Zhang et al. (2025) imply that the social and emotional meaning of AI literacy is central. If AI literacy directly increased willingness to communicate, one might conclude that technical preparedness itself drives communication. However, because the direct path was not significant, the interpretation is different: AI literacy matters when it changes how learners feel and what they believe they can do. This aligns with research showing that digital competence often influences performance and engagement indirectly through self-efficacy (Ibrahim & Aldawsari, 2023; Gumus et al., 2024). It also resonates with work suggesting that AI-related confidence is an important determinant of how individuals respond to AI adoption (Kim & Lee, 2024; Wang & Chuang, 2024).
From the perspective of cognitive psychology-based AI, this mediated effect is unsurprising. Zhao et al. (2022) argue that intelligent systems must engage human psychological processes rather than merely perform tasks. If AI is experienced by learners as opaque, alien, or evaluative, then technical literacy alone may not translate into communicative readiness. Conversely, if learners interpret AI as understandable, manageable, and responsive, AI literacy may become a cognitive resource that supports action. In this sense, AI literacy in education is not simply a knowledge base but a readiness structure. It informs how learners perceive the environment, anticipate outcomes, and regulate participation.
This interpretation has an important implication for EFL pedagogy. Programs that aim to improve AI literacy should not focus only on teaching functions or features. They should also develop students’ critical understanding, strategic judgment, and comfort in interacting with AI. Educational games, structured exposure, and scaffolded activities may support this broader development by engaging affective as well as cognitive dimensions of AI literacy (Ng et al., 2024). When AI literacy is framed in this richer way, it becomes plausible to see it as a precursor to communicative confidence rather than as an end in itself.
3A. Theoretical Convergence and Productive Tension Between the Source Studies
Although the two source publications complement one another, their convergence is not perfect, and this imperfection is analytically useful. Zhang et al. (2025) work within a relatively bounded educational-psychological model. Their study is parsimonious: AI literacy, AI learning self-efficacy, foreign language classroom anxiety, and willingness to communicate are linked through a structural equation model guided primarily by self-efficacy theory. This gives the article explanatory clarity and empirical precision. Yet the same strength also creates a limitation. The model does not fully theorize the nature of AI itself as a learning environment. AI appears largely as a context in which psychological variables operate, not as a psychologically designed system whose interactional features may shape those variables.
By contrast, Zhao et al. (2022) theorize AI itself in ambitious interdisciplinary terms. Their concern is not one educational outcome, but the broader claim that AI development should incorporate cognitive psychology because intelligence without emotion, perception, and subjective responsiveness remains incomplete. The strength of this article lies in its scope. It pushes the reader to think about AI as a human-centered system rather than as an instrument. However, its breadth also means that it does not offer a sharply delimited educational model or a focused explanation of specific language learning outcomes.
The productive tension between the two works lies exactly here. Zhang et al. (2025) tell us that communicative willingness depends on mediated psychological processes. Zhao et al. (2022) tell us that psychologically meaningful AI must engage human cognitive and affective processes. The former is empirically specific but contextually thinner; the latter is conceptually rich but educationally broader. A synthesis therefore requires reinterpretation. It is not enough to borrow concepts from one article and insert them into the other. Instead, one must identify a common level of explanation: AI-supported communication succeeds when technological affordances and psychological processes are aligned.
This alignment perspective helps move beyond a simplistic dichotomy between “technology” and “psychology.” In many educational discussions, technological competence is treated as external to the learner’s inner world, while affective variables are treated as purely internal. The present synthesis rejects that separation. AI literacy is psychologically meaningful because it shapes appraisal, control, and agency. Likewise, anxiety is technologically conditioned because it is partly produced by how AI environments structure feedback, transparency, and interaction. Such mutual shaping is precisely what makes the two source studies compatible.
3B. AI as an Affordance Structure for Language Learning
A further way to deepen the synthesis is to view AI not merely as a tool but as an affordance structure. In educational terms, an affordance is a possibility for action that emerges from the relationship between a learner and an environment. This way of thinking is helpful because it explains why the same AI system may have different effects for different learners. AI does not mechanically produce willingness to communicate. Rather, it offers opportunities that learners perceive, interpret, and use in different ways depending on literacy, confidence, and emotion.
The literature cited in Zhang et al. (2025) already points in this direction. Work on technology-enhanced willingness to communicate indicates that digital environments can increase opportunities for rehearsal, lower interactional pressure, and extend communication beyond the physical classroom (Huang & Li, 2024; Lee, 2019; Lee & Hsieh, 2019). At the same time, the uptake of these affordances depends on learner psychology. If a student perceives AI-based speaking practice as a safe rehearsal space, the affordance is enabling. If the student perceives it as confusing or evaluative, the affordance becomes constrained.
Zhao et al. (2022) strengthen this interpretation by showing that AI research is increasingly oriented toward affective computing, perception-sensitive design, and human–computer interaction. Their review suggests that AI systems become more meaningful when they can respond to human emotional and cognitive states. In the EFL domain, this means that the educational affordances of AI are not fixed properties. They are relational properties that depend on how well AI aligns with learners’ psychological processing. Such an account helps explain why the path from AI literacy to willingness to communicate is indirect: affordances must first be perceived as usable and non-threatening.
4. AI Learning Self-Efficacy as the Agentic Link
Self-efficacy theory provides the most direct explanation for why AI literacy translates into willingness to communicate only through mediation. Self-efficacy refers to a person’s belief in their capability to perform specific tasks successfully (Bandura & Wessels, 1997). In educational settings, self-efficacy shapes motivation, persistence, strategy use, and performance (Calaguas & Consunji, 2022; Liu et al., 2020). In AI-supported learning, this general construct becomes more specific: AI learning self-efficacy concerns learners’ confidence in using AI tools effectively for learning purposes (Wang & Chuang, 2024).
Zhang et al. (2025) found that AI literacy strongly predicted AI learning self-efficacy, and that self-efficacy positively predicted willingness to communicate while also reducing anxiety. This pattern suggests that self-efficacy functions as the key agentic link between knowing about AI and acting through AI-supported language learning. Learners who understand AI tools are more likely to believe they can use them successfully; once that belief is formed, they become more willing to take communicative risks, practice speaking, and engage in interaction.
Recent literature supports this interpretation. AI-related self-efficacy has been shown to influence behavioral intention, learning behavior, and psychological adjustment in AI contexts (Chen et al., 2024; Kim & Kim, 2024; Wang et al., 2024). In foreign language learning, self-efficacy is also closely associated with performance, emotional regulation, and lower anxiety (Jin et al., 2024; Kutuk et al., 2022). These strands of research converge on a common principle: competence beliefs mediate the relationship between resources and outcomes. Resources such as training, literacy, or technological affordances do not automatically lead to effective action. They become behaviorally meaningful when learners believe they can mobilize them successfully.
In AI-enhanced EFL learning, this process may be especially pronounced because AI tools alter the perceived demands of communication. On one side, AI can lower barriers by providing rehearsal, feedback, translation support, and reduced social pressure. On the other side, it can raise uncertainty because learners may fear making mistakes, misusing tools, misunderstanding automated feedback, or becoming dependent on technology. AI learning self-efficacy helps determine which interpretation dominates. When confidence is high, AI is more likely to be perceived as a scaffold for communication. When confidence is low, the same environment may feel cognitively crowded or emotionally risky.
Zhao et al. (2022) indirectly reinforce the importance of this construct. Their review suggests that effective AI must attend to human advanced cognition, including perception, emotion, and decision making. Self-efficacy belongs precisely at this intersection. It is a cognitive judgment with emotional consequences. It shapes attention, interpretation of difficulty, and persistence. A learner with higher AI learning self-efficacy may perceive AI-generated correction as helpful information, whereas a learner with lower self-efficacy may read the same feedback as evidence of inadequacy. Thus, self-efficacy is not merely one variable among others; it is the psychological mechanism through which AI becomes either enabling or inhibiting.
This is why AI literacy alone cannot predict willingness to communicate. Literacy provides knowledge; self-efficacy provides agency. Without the latter, technological competence remains inert from a communicative perspective. A psychologically informed approach to AI-supported EFL learning must therefore design not only for skill acquisition but also for mastery experiences, transparent feedback, guided success, and other sources of self-efficacy development (Chou, 2001; Yesilyurt et al., 2016).
4A. Reframing Self-Efficacy in AI-Supported Communication
The role of self-efficacy deserves even more emphasis because it is easy to treat it as a generic positive predictor without unpacking its specific relevance to AI-supported communication. In conventional language learning, self-efficacy often refers to learners’ confidence in performing language tasks such as speaking, reading, or writing. AI learning self-efficacy is different in that it refers to confidence in learning with and through AI. This distinction matters because it introduces a layered competence structure. A learner may have moderate English-speaking self-efficacy but low AI learning self-efficacy, or vice versa. The combination of these beliefs may produce different patterns of behavior.
For example, a learner who is reasonably confident in English but uncertain about AI may avoid AI-supported communicative tasks because the technological interface itself is stressful. Another learner may be comfortable experimenting with AI but lack confidence in speaking, using AI mainly as a private support rather than as a bridge to communication. These scenarios suggest that AI learning self-efficacy may interact with language self-efficacy in nuanced ways. Zhang et al. (2025) do not measure both simultaneously, but their results imply that AI-specific confidence is powerful enough to shape communicative willingness in its own right.
This raises an important theoretical point. In AI-enhanced EFL learning, self-efficacy should be treated as layered rather than singular. One layer concerns confidence in using AI tools. Another concerns confidence in communicating in English. A third may concern confidence in learning autonomously in technologically mediated environments. The source literature cited by Zhang et al. (2025) supports the broader logic that self-efficacy is domain- and task-specific (Liu et al., 2020). Building on that idea, future models could test whether AI learning self-efficacy precedes gains in English-speaking self-efficacy or whether the relationship is reciprocal.
From a cognitive-psychological standpoint, layered self-efficacy also makes sense because human action in technologically complex settings requires coordination of multiple belief systems. Zhao et al. (2022) emphasize that advanced cognition includes perception, reasoning, emotion, and decision making. Self-efficacy functions across these domains by shaping what learners attend to, how they evaluate task difficulty, and whether they persist. In AI-supported communication, then, self-efficacy is not just a motivational add-on; it is the organizing judgment that determines whether AI is experienced as a support for voice or an additional burden.
5. Foreign Language Classroom Anxiety in AI-Enhanced Contexts
If self-efficacy is the agentic pathway that enables communication, anxiety is the emotional pathway that constrains it. Foreign language classroom anxiety has long been recognized as a major inhibitor of language participation, performance, and willingness to communicate (Dewaele, 2019; Dewaele & MacIntyre, 2014; MacIntyre, 1999). Zhang et al. (2025) extend this insight to AI-enhanced EFL contexts by showing that AI literacy negatively predicts anxiety and that anxiety negatively predicts willingness to communicate. Moreover, anxiety mediates the relationship between AI literacy and communicative willingness, both independently and in sequence with self-efficacy.
This is an important contribution because AI can plausibly influence anxiety in contradictory ways. On the positive side, AI may reduce social pressure by offering private practice, immediate feedback, and opportunities for repetition before public performance. Learners who fear judgment from teachers or peers may feel safer interacting first with AI systems. This interpretation is consistent with studies showing that AI-mediated interactions can support speaking skills and communicative willingness (Fathi et al., 2024) and that AI-supported speaking environments can be associated with enjoyment and communicative orientation (Huang & Zou, 2024).
On the negative side, AI may also create new forms of anxiety. Learners may worry about whether they are using tools correctly, whether AI responses are accurate, whether their own language ability is being exposed by comparison with machine output, or whether they are becoming overly dependent on automated support. Emerging research suggests that AI-powered classrooms can evoke mixed emotional experiences ranging from excitement to anxiety (Xin & Derakhshan, 2025). This complexity means that anxiety in AI-enhanced learning is not simply a carryover from conventional classrooms; it may be reconfigured by the technological environment itself.
The findings of Zhang et al. (2025) indicate that AI literacy helps reduce this anxiety. A plausible explanation is that learners who better understand AI experience less uncertainty and less threat. They can interpret AI feedback more accurately, judge its limitations more realistically, and use it more strategically. However, the influence of AI literacy on anxiety is not purely informational. It is also tied to confidence. Their serial mediation result suggests that higher AI literacy boosts self-efficacy, which in turn lowers anxiety, which then supports willingness to communicate. This sequence is theoretically coherent because self-efficacy often shapes whether challenging tasks are appraised as manageable or threatening (Bandura & Wessels, 1997; Jin et al., 2024).
Here again Zhao et al. (2022) help deepen interpretation. Their review emphasizes that AI research increasingly recognizes emotion as central to meaningful human–computer interaction. Affective computing, emotion recognition, and psychologically responsive systems are presented not as optional additions but as important directions for AI development. Applied to EFL learning, this means that AI environments should not be viewed as neutral channels for content delivery. They are emotionally coded spaces. The tone of feedback, level of transparency, interaction design, and perceived responsiveness of AI may all influence whether learners feel supported or threatened.
This point is highly relevant for classroom design. If AI is introduced without emotional scaffolding, it may intensify rather than reduce anxiety for some learners. Students with weaker language backgrounds, lower self-confidence, or limited AI experience may interpret AI-assisted tasks as new forms of evaluation. Thus, the pedagogical challenge is not only to give access to AI, but to shape AI use in ways that foster emotional safety. Transparent task instructions, guided practice, teacher mediation, and low-stakes communicative rehearsal may help ensure that AI functions as an anxiety-reducing scaffold rather than an anxiety-inducing pressure source.
5A. Anxiety as More Than a Deficit Variable
Anxiety is often discussed in educational literature as a negative force to be minimized, and there is strong evidence for its inhibitory role in language learning (Amirian et al., 2022; Dewaele, 2019). Yet in AI-enhanced contexts, anxiety may be more analytically complex than a straightforward deficit variable. Part of its value in the present synthesis is diagnostic: anxiety reveals where the alignment between learner and environment is breaking down.
When learners experience elevated anxiety in AI-supported language tasks, the cause may not simply be low ability or emotional fragility. It may also reflect opacity of the system, lack of guidance, inconsistent feedback, or uncertainty about norms of acceptable AI use. In other words, anxiety can serve as an indicator of poor psychological design. This is where the insights of Zhao et al. (2022) become especially useful. Their argument that AI must move toward richer recognition of human subjective states implies that emotionally insensitive AI systems are limited not only technically but educationally. In an EFL classroom, insensitive AI design can manifest as abrupt corrections, unexplained scoring, excessive automation, or interaction patterns that provide little sense of learner control.
Thus, reducing anxiety should not be understood solely as teaching learners to cope better. It should also involve redesigning AI-supported tasks so that learners have clearer orientation, more interpretable feedback, and more opportunities for gradual participation. This expands the educational meaning of the findings reported by Zhang et al. (2025). Their mediation results are not only about learner psychology; they are also indirect evidence that AI environments need emotionally informed implementation.

6. Willingness to Communicate as a Situated Outcome
Willingness to communicate occupies a central place in language education because it links psychological readiness with actual participation. Learners may possess linguistic knowledge, but without readiness to initiate or sustain interaction, that knowledge remains underused. Research has consistently shown that willingness to communicate is shaped by motivation, emotions, context, perceived competence, and interactional opportunities (Baker & MacIntyre, 2000; Lee & Chiu, 2023; Weda et al., 2021; Zare et al., 2022). In AI-enhanced EFL learning, willingness to communicate becomes even more complex because the communicative environment now includes not only teachers and peers, but also AI systems as mediating partners, rehearsal spaces, and feedback agents.
Zhang et al. (2025) provide strong evidence that willingness to communicate in AI-supported EFL contexts is not a direct product of AI literacy. Rather, it is the endpoint of a situated psychological process. Learners’ understanding of AI influences their confidence and emotional comfort, and these in turn shape their readiness to communicate. This model reframes willingness to communicate as a situated outcome of human–technology interaction rather than as a stable personal trait or purely language-specific disposition.
This view is consistent with the broader literature on technology-enhanced willingness to communicate. Reviews and empirical studies have suggested that digital environments can either strengthen or weaken willingness to communicate depending on how they structure interaction, feedback, autonomy, and affective experience (Huang & Li, 2024; Hsieh et al., 2023; Lee, 2019; Lee & Hsieh, 2019). AI intensifies this conditionality because it can personalize practice, simulate conversation, and reduce response delay, but it can also reshape norms of accuracy, speed, and evaluation.
A cognitive-psychological perspective helps explain why willingness to communicate is so context-sensitive in AI settings. Zhao et al. (2022) emphasize that advanced AI should account for attention, emotion, and human subjective states. Communication is precisely one of the domains where such states matter most. Deciding to speak is rarely a purely rational calculation. It involves risk appraisal, expectation, emotional regulation, and social interpretation. In language classrooms, willingness to communicate emerges when learners perceive the environment as sufficiently safe, meaningful, and manageable. If AI systems can be designed or used in ways that enhance these perceptions, then they may indirectly strengthen communication. If not, their technical sophistication may have little communicative value.
This insight also helps explain why communicative willingness may differ across AI-supported activities. A learner may be willing to communicate with an AI chatbot, less willing to speak in front of peers, and differently willing to engage in teacher-led discussion after AI-assisted preparation. The communicative ecology of AI-enhanced learning is therefore layered. Willingness to communicate should be understood as distributed across settings rather than as a single undifferentiated tendency. This raises an important research agenda: future studies should distinguish willingness to communicate with AI, willingness to communicate after AI-supported preparation, and willingness to communicate in human interaction within AI-mediated classrooms. Such distinctions are already hinted at in recent work on speaking with AI and technology-enhanced communicative contexts (Fathi et al., 2024; Huang & Zou, 2024).
Accordingly, the contribution of AI literacy may depend on which communicative context is being considered. AI literacy may have stronger effects on willingness to communicate in AI-mediated or AI-supported settings than in fully face-to-face interaction unless teachers deliberately transfer gains from one context to another. This suggests that willingness to communicate should not only be measured, but decomposed contextually. A cognitive-psychological framework encourages such decomposition because it treats interaction as arising from the fit between learner beliefs, emotional states, and environmental affordances.
6A. Human–Computer Interaction and the Future of EFL Communication
One of the most valuable ideas in Zhao et al. (2022) is that AI development increasingly concerns the quality of human–computer interaction. Their review of affective computing, face-related perception, and music emotion may seem distant from EFL education, but it points to a crucial principle: interaction with intelligent systems is never only informational. It is experiential. Learners respond to tone, pacing, perceived agency, immediacy, and emotional resonance. These qualities are already known to shape classroom communication among humans, and there is no reason to assume they disappear when AI enters the interactional space.
In fact, AI may amplify them. A conversational agent that feels responsive and nonjudgmental may make learners more willing to practice speaking. A feedback system that is accurate but cold or overly corrective may discourage experimentation. An AI tool that offers multiple attempts, visible rationale, and supportive prompts may strengthen self-efficacy. A tool that produces impressive but opaque outputs may generate dependence and insecurity instead. These possibilities align with the broader educational literature suggesting that learners’ emotions and perceptions of the environment strongly shape communicative participation (Lee & Chiu, 2023; Wang et al., 2024).
This is why the human–computer interaction perspective should be brought more explicitly into AI-enhanced EFL research. Willingness to communicate is not only influenced by linguistic and psychological variables; it is also shaped by interface experience. Studies comparing AI systems with different interactional designs could help show whether communicative willingness is especially sensitive to features such as perceived empathy, response framing, controllability, and transparency. Such work would directly operationalize the interdisciplinary promise identified by Zhao et al. (2022) within language education.
7. A Cognitive-Psychological Framework for AI-Enhanced EFL Communication
On the basis of the two source publications and the broader literature they cite, this paper proposes a cognitive-psychological framework for understanding communicative readiness in AI-enhanced EFL learning. The framework centers on four constructs: AI literacy, AI learning self-efficacy, foreign language classroom anxiety, and willingness to communicate. It also adds one contextual principle derived especially from Zhao et al. (2022): the psychological responsiveness of AI environments matters for how these constructs relate.
At the first stage, AI literacy functions as a foundational cognitive resource. Learners with higher AI literacy are better able to understand the logic, affordances, and limits of AI tools (Allen & Kendeou, 2024; Dai et al., 2020). This reduces uncertainty and improves strategic use. However, AI literacy alone does not ensure communicative engagement, as shown by the non-significant direct path reported by Zhang et al. (2025).
At the second stage, AI literacy influences AI learning self-efficacy. As learners gain clearer understanding and successful experience with AI, they are more likely to believe they can use it effectively in language learning (Gumus et al., 2024; Wang & Chuang, 2024). This self-efficacy is not merely confidence in technology use; it is confidence in mobilizing AI for communicative learning tasks.
At the third stage, self-efficacy and AI literacy jointly shape anxiety. Learners who understand AI and trust their ability to use it are less likely to experience AI-supported language learning as threatening or confusing. They may still encounter normal language anxiety, but its intensity is reduced because the environment feels more manageable (Chen et al., 2024; Jin et al., 2024; Zhang et al., 2025).
At the fourth stage, willingness to communicate emerges as the behavioral outcome of this cognitive-affective configuration. Higher self-efficacy and lower anxiety increase the probability that learners will speak, interact, and participate in communicative tasks (Dewaele, 2019; Hejazi et al., 2023; Zhang et al., 2025).
The novel contribution of the present synthesis lies in adding a contextual layer: psychologically responsive AI design. Zhao et al. (2022) argue that AI systems informed by cognitive psychology are more capable of meaningful interaction because they account for emotion, perception, and subjective human states. Applied to EFL learning, this means that the same level of AI literacy may lead to different outcomes depending on whether the AI environment is experienced as transparent, supportive, adaptive, and emotionally safe. In a psychologically responsive environment, AI literacy is more likely to strengthen self-efficacy and reduce anxiety. In a psychologically unresponsive environment, even literate learners may feel frustration, overload, or alienation.
This leads to three propositions.
Proposition 1: AI literacy influences willingness to communicate primarily through psychologically internalized pathways rather than through direct technological competence. In practical terms, the communicative value of AI literacy depends on whether learners convert knowledge into agentic confidence.
Proposition 2: AI learning self-efficacy and foreign language classroom anxiety form a linked mediational sequence in AI-enhanced EFL learning. Self-efficacy not only promotes communication directly but also reframes AI-supported learning as less threatening, thereby reducing anxiety.
Proposition 3: The psychological responsiveness of AI-supported learning environments moderates the strength of these pathways. Environments that provide transparent feedback, low-stakes practice, emotional support, and human-centered interaction are more likely to translate AI literacy into willingness to communicate.
These propositions extend the empirical contribution of Zhang et al. (2025) by embedding their model in a broader theory of AI as psychologically interactive rather than merely functional. They also translate the interdisciplinary insights of Zhao et al. (2022) into an educational domain where communication, confidence, and emotion are tightly intertwined.
Table 1 Research and pedagogical agenda derived from the synthesis
Priority area	Main issue	Illustrative questions	Pedagogical implication
AI literacy	Need to move beyond tool operation toward critical, strategic, and socio-affective readiness	Which dimensions of AI literacy most strongly predict self-efficacy and lower anxiety?	Teach learners how AI works, when to trust it, and how to use it critically for communication tasks.
Self-efficacy	Need to understand layered confidence in AI use and language use	How does AI learning self-efficacy interact with English-speaking self-efficacy over time?	Sequence tasks from guided success to independent communicative use.
Anxiety	Need to identify which AI designs reduce or intensify emotional threat	Which forms of AI feedback feel supportive, and which feel evaluative or opaque?	Provide low-stakes practice, retries, teacher mediation, and transparent feedback routines.
Willingness to communicate	Need to distinguish willingness with AI, after AI preparation, and in human interaction	Do gains in AI-mediated practice transfer to peer and classroom speaking?	Use AI as a bridge to human communication rather than as a substitute for it.

7A. A Research Agenda for the Next Phase of AI-Enhanced EFL Studies
The current literature, including the two source publications, suggests that the field is at an early but promising stage. To move forward, research needs stronger conceptual integration. One priority is theoretical pluralism with discipline-specific clarity. Self-efficacy theory explains agency effectively, but it may need to be combined with models of affect, affordance, and human–computer interaction to capture the full complexity of AI-enhanced language learning. The literature already cited in the provided publications offers several entry points, including work on anxiety, digital contexts, emotional intelligence, and technology acceptance (Chen et al., 2024; Huang et al., 2024; Namaziandost & Rezai, 2024).
A second priority is measurement refinement. If AI literacy is to become a major construct in EFL research, its indicators must reflect language-learning realities rather than generic technological competence. Similarly, measures of willingness to communicate should distinguish between readiness to speak with humans, readiness to speak with AI, and readiness to transfer AI-supported preparation into live communication. The empirical rigor of studies like Zhang et al. (2025) provides a strong foundation, but the next phase of research will likely require more differentiated constructs.
A third priority is intervention design. The literature often demonstrates associations, but educators need evidence about what kinds of AI-supported pedagogies actually improve communication. Do transparent feedback systems outperform black-box systems in fostering self-efficacy? Does low-stakes AI conversation practice reduce anxiety before peer discussion? Do structured reflection activities help learners convert AI literacy into more autonomous communicative behavior? These questions are practical, but they are also theoretically generative because they show how educational design can test psychological mechanisms.
A fourth priority is ethical and relational inquiry. Although this paper focuses on communication, AI literacy and communicative readiness are also shaped by questions of trust, dependence, fairness, and appropriate use. Learners who distrust AI or worry about misuse may respond differently from those who treat AI as a normal academic partner. While the present synthesis does not develop a full ethical model, it suggests that psychological comfort with AI may partly depend on whether learners perceive AI use as pedagogically legitimate and personally controllable.
8. Implications for Research
The synthesized framework points toward several priorities for future research. First, researchers should conceptualize AI literacy more precisely in language education. Much existing work treats AI literacy as a general readiness or knowledge construct, but EFL contexts may require attention to domain-specific dimensions such as communicative use, feedback interpretation, ethical judgment, and dependence regulation. Studies could examine whether cognitive, metacognitive, and socio-affective components of AI literacy differentially predict self-efficacy and anxiety.
Second, future research should distinguish among types of willingness to communicate. As noted above, learners may differ in their willingness to communicate with AI, with peers, with teachers, or in public classroom tasks after AI-assisted preparation. These are related but not identical outcomes. Separating them would clarify whether AI literacy exerts stronger influence in some communicative settings than others and whether gains in AI-mediated communication transfer to human interaction.
Third, longitudinal designs are needed. Zhang et al. (2025) provide valuable cross-sectional evidence, but communicative readiness in AI-enhanced learning is likely developmental. Early exposure to AI may initially increase uncertainty, while later mastery may improve self-efficacy and reduce anxiety. A temporal design could test whether repeated successful interaction with AI produces cumulative confidence or whether some learners become more anxious as they confront higher expectations and more complex tasks.
Fourth, the design characteristics of AI environments should be studied directly. Zhao et al. (2022) imply that emotionally and cognitively informed AI design is crucial, yet educational studies often operationalize AI simply as the presence of a tool. Future work should compare different AI-supported tasks or systems in terms of transparency, adaptivity, feedback tone, perceived control, and interactional realism. Such research would help clarify which features support self-efficacy and which features intensify anxiety.
Fifth, mixed-methods inquiry would be especially valuable. Quantitative models can estimate paths among AI literacy, self-efficacy, anxiety, and willingness to communicate, but qualitative data are needed to understand how learners actually interpret AI-supported experiences. Interviews, reflective journals, and classroom observation could reveal when AI feels like a supportive partner, when it feels like a silent evaluator, and how learners negotiate dependence, trust, and agency.
Finally, comparative research across learner groups is needed. The effects of AI literacy may differ by proficiency level, prior digital experience, educational culture, and task type. Studies of non-English majors, language majors, school learners, and adult learners may reveal different psychological pathways. Comparative designs would also test the generalizability of the current framework beyond the population examined by Zhang et al. (2025).
9. Pedagogical Implications
The synthesis developed here has direct implications for AI-enhanced EFL instruction. The first is that AI literacy instruction should be integrated into communicative pedagogy rather than treated as a separate technical module. Teachers should help learners understand not only how to use AI tools but why, when, and with what limitations. This includes discussing the reliability of AI outputs, the strategic use of AI for rehearsal and feedback, and the importance of maintaining learner agency.
The second implication is that teachers should deliberately cultivate AI learning self-efficacy. This can be done by providing early mastery experiences, scaffolded tasks, and explicit modeling of AI use. Students who successfully complete manageable AI-supported speaking tasks are more likely to develop the confidence needed for later communication. Structured progression matters. Throwing learners directly into complex AI-supported tasks may undermine confidence, especially for those with limited experience.
The third implication concerns anxiety-sensitive design. Because anxiety mediates communicative outcomes, teachers should treat emotional safety as a design principle. Low-stakes AI rehearsal, optional retries, guided interpretation of AI feedback, and teacher mediation can reduce the threat learners may perceive in AI-supported interaction. AI should be introduced as a support for experimentation rather than as a high-pressure performance monitor.
A fourth implication is that AI should be positioned as a bridge to human communication rather than a substitute for it. AI chatbots, speech tools, and automated feedback systems can offer valuable practice, but communicative competence ultimately requires transfer into interaction with peers and teachers. Pedagogy should therefore sequence AI-mediated rehearsal into human communication tasks. For example, students might first practice with AI, then complete pair discussion, then reflect on what AI support helped them feel more prepared to speak.
A fifth implication comes from the cognitive psychology perspective emphasized by Zhao et al. (2022): AI-supported instruction should be human-centered in its design logic. This means choosing or adapting tools that are transparent, responsive, and psychologically manageable. Systems that overwhelm learners with opaque outputs or excessively evaluative feedback may be counterproductive. By contrast, systems that align with learners’ attention, pacing, and emotional needs are more likely to support confidence and communication.
These implications also suggest a changing role for teachers. In AI-enhanced EFL classrooms, teachers are not displaced by technology. Rather, they become designers of psychologically meaningful mediation. Their role includes framing AI use, interpreting its outputs, regulating emotional climate, and ensuring that AI-supported activities ultimately serve communicative development rather than technological novelty.
10. Limitations of the Present Paper
This paper is a conceptual synthesis generated from two provided publications and the references contained within them. Its strength lies in theoretical integration, but that also defines its limitations. First, the paper does not introduce new empirical data. The framework proposed here remains interpretive and should therefore be tested through future research. Second, the source publications differ in genre and scope: one is an empirical EFL study and the other is a broad interdisciplinary review. Their synthesis is intellectually productive, but it necessarily involves selective reinterpretation. Third, because the paper deliberately restricts itself to citations appearing in the two provided publications, it does not engage the full range of potentially relevant scholarship. This was an intentional boundary of the task, but it means the framework should be regarded as grounded in a curated rather than exhaustive literature base.
Even so, these limitations do not reduce the value of the synthesis. On the contrary, they clarify its role. The paper should be understood as a theory-building exercise that translates two complementary publications into a coherent argument about AI-enhanced EFL communication. Its main contribution is to show that the relationship between AI and communication becomes clearer when technological competence, psychological agency, emotional regulation, and AI design are examined together rather than separately.
11. Conclusion
This paper set out to generate a conceptual paper from two provided publications: Zhang et al. (2025), which empirically examined the relationship among AI literacy, AI learning self-efficacy, foreign language classroom anxiety, and willingness to communicate in AI-enhanced EFL learning, and Zhao et al. (2022), which argued that the future development of AI depends on deeper integration with cognitive psychology. The synthesis shows that these two works, when read together, offer a compelling framework for understanding communication in AI-supported language education.
The main conclusion is that AI literacy in EFL learning is psychologically consequential but not directly communicative. It strengthens willingness to communicate only when it is converted into self-efficacy and when it helps reduce anxiety. This mediated pattern supports a view of AI-enhanced language learning in which technology matters through human interpretation, confidence, and emotional regulation. The broader cognitive psychology perspective reinforces this conclusion by showing that AI systems become educationally meaningful when they engage human advanced cognition and affect rather than merely process information.
Accordingly, this paper proposed a cognitive-psychological framework in which AI literacy serves as a foundational cognitive resource, AI learning self-efficacy serves as the agentic mechanism, foreign language classroom anxiety serves as the emotional constraint, and willingness to communicate serves as the situated communicative outcome. It further argued that psychologically responsive AI environments strengthen these pathways by making AI use more transparent, manageable, and emotionally supportive.
The contribution of the paper is therefore theoretical and practical. Theoretically, it integrates two publications from different but compatible traditions into a coherent explanation of communicative readiness in AI-enhanced EFL learning. Practically, it suggests that effective AI-supported pedagogy should develop AI literacy, strengthen self-efficacy, reduce anxiety, and design AI use around human cognitive and emotional needs. In short, the future of AI-enhanced EFL communication will depend not only on better tools, but on better psychological understanding of how learners encounter, interpret, and act through those tools.
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