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ABSTRACT 

The rapid shift from conversational AI to agentic AI is reshaping English as a foreign language (EFL) 

education. Existing frameworks of AI literacy and self-regulated learning (SRL) were developed for 

earlier technologies and do not fully capture the demands of sustained human-AI collaboration. This 

conceptual review addresses the need for an integrated framework that connects agentic AI evolution, 

AI literacy, and SRL in EFL contexts. Drawing on conceptual review methods, this paper synthesizes 

literature on AI in language education, AI literacy frameworks, SRL and co-regulation theory, and 

emerging research on generative AI agents. Agentic AI transforms the learner-AI relationship from 

isolated prompt-response exchanges into sustained, goal-directed workflows. AI literacy must therefore 

expand to include agent orchestration, critical evaluation, metacognitive monitoring, ethical 

responsibility, and contextualized language competence. SRL should be reconceptualized as human-AI 

co-regulation spanning goal setting, strategy selection, process monitoring, and evaluation. This review 

is among the first to explicitly theorize agentic AI in EFL learning by proposing five novel dimensions 

of AI literacy and reconceptualizing SRL as distributed human-AI co-regulation. The proposed 

integrated framework links antecedents, AI literacy, SRL, co-regulation processes, and EFL outcomes, 

offering a timely conceptual foundation for curriculum design, task design, teacher education, 

assessment, and future research. 
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1.0 INTRODUCTION 

Generative artificial intelligence (GenAI) has moved rapidly from conversational chatbots to 

agentic systems. The first widely adopted wave, exemplified by ChatGPT, positioned the 

learner in a prompt-response relationship: the user typed a prompt, received a generated 

response, and decided whether to accept or revise it (OpenAI, 2022). Since late 2025 and 2026, 

agentic systems such as Anthropic's Claude Code and OpenAI's Codex have begun to operate 

as embedded collaborators that plan multi-step tasks, execute actions inside software 

environments, and iterate on feedback (Anthropic, 2025; OpenAI, 2025). In language 

education, the difference is consequential. A chatbot can explain grammar or revise a sentence; 

an agentic system can co-author a draft, search sources, outline arguments, and prompt 

reflection at each step. Agency has shifted from isolated user commands to a continuous, 

negotiated partnership between human intention and machine action. 

This shift creates an immediate theoretical problem. AI literacy and self-regulated 

learning (SRL), the two constructs most often invoked to prepare learners for GenAI-mediated 

education, were largely conceptualized for the conversational stage. AI literacy has been 

framed as the ability to understand, use, evaluate, and ethically engage with AI technologies 

(Long & Magerko, 2020; Ng et al., 2021). SRL, drawing on Zimmerman (2000, 2002) and 

Pintrich (2004), has been understood as the learner's capacity to set goals, select strategies, 

monitor progress, and reflect on outcomes. Both frameworks remain essential, but neither fully 

accounts for a learning environment in which the AI partner can act autonomously, make 

decisions on behalf of the learner, and reshape the task itself. When an AI agent proposes a 

plan, edits a paragraph, or retrieves a source, the learner must regulate not only personal 

cognition but also the interaction with an active, opaque, and potentially fallible partner. This 

calls for a conceptual vocabulary that connects AI literacy, SRL, and EFL outcomes under 

conditions of human-agent co-regulation. 

Empirical evidence on this exact configuration is still sparse. A small but growing body 

of research has examined ChatGPT-supported writing, reading, and feedback in EFL 

classrooms (Chen & Alibakhshi, 2026; Xuan et al., 2026; Zhang & Liang, 2026), while 

commentary has called for SRL and co-regulation to be placed at the center of AI-enhanced 

pedagogy (Lodge et al., 2023). The specific intersection of agentic AI, AI literacy, and SRL in 

EFL learning remains largely unexplored, making it necessary to articulate a theoretical 

framework now, before classroom practice becomes fixed around assumptions inherited from 

earlier technologies. 

This conceptual review reconceptualizes AI literacy and SRL for the agentic AI era and 

proposes an integrated framework linking the two constructs to EFL learning outcomes. The 

review addresses four questions: how agentic AI differs from earlier educational AI for 

language learning; what new dimensions AI literacy must acquire; how SRL should be 

extended to include regulation of the human-AI partnership; and how AI literacy and SRL 

interact to shape EFL outcomes and pedagogy. 

The argument proceeds as follows. The next section traces the evolution of AI in 

language education from computer-assisted language learning (CALL) and intelligent tutoring 

systems to conversational GenAI and, most recently, agentic AI. Section three reviews the 

theoretical foundations of AI literacy, SRL, and co-regulation. Sections four and five 

reconceptualize AI literacy and SRL for agentic AI-mediated EFL learning. Section six presents 

an integrated framework. Sections seven and eight discuss pedagogical implications, ethical 

challenges, and a future research agenda. 

2.0 THE EVOLUTION OF AI IN LANGUAGE EDUCATION 

The trajectory of AI in language education over the past three decades can be described as a 
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movement from tool to tutor, then to conversational partner, and now to embedded agent 

(Figure 1). 

The earliest phase, computer-assisted language learning (CALL), treated the computer 

primarily as a delivery and practice device. Programs presented vocabulary, grammar 

exercises, and reading passages, then supplied immediate feedback on discrete correct-or-

incorrect responses (Chapelle, 2001; Levy, 1997). The learner's regulatory task was 

comparatively simple: decide how long to practice, which exercises to attempt, and when to 

repeat. SRL in this context meant managing time and effort; AI literacy was not yet a 

meaningful construct. 

A second phase introduced intelligent tutoring systems and adaptive learning platforms 

that maintained learner models, adjusted difficulty, and personalized pathways. In language 

learning, they could diagnose pronunciation, track vocabulary acquisition, and recommend 

remedial exercises. The regulatory demands on the learner increased because the system now 

made choices on the learner's behalf. Learners had to judge whether an adaptive 

recommendation was appropriate, when to override it, and how to integrate machine feedback 

with teacher guidance. Research in this phase began to connect SRL with technology use, 

showing that learners who set goals and monitored their progress benefited more from adaptive 

support (Zimmerman, 2002). Still, the underlying model was one of adaptive instruction 

delivered to a relatively passive recipient. 

The third phase arrived with large language models and conversational GenAI. 

ChatGPT and similar tools enabled open-ended dialogue, explanations, draft generation, and 

feedback on almost any aspect of language use. The learner became a prompt designer and 

evaluator of generated output. AI literacy quickly emerged as a necessary competence, 

encompassing prompt engineering, critical evaluation of AI-generated text, awareness of bias 

and hallucination, and ethical use (Long & Magerko, 2020; Ng et al., 2021). SRL research in 

this phase has shown that learners who plan, monitor, and reflect on their GenAI use produce 

better writing and maintain stronger engagement than those who simply accept AI output (Chen 

& Alibakhshi, 2026; Zhang & Liang, 2026). 

Yet the conversational phase has important limitations. The learner must initiate each 

exchange, evaluate each response in isolation, and manually integrate AI support into a broader 

task sequence. The cognitive load can be high, especially for EFL learners who must 

simultaneously manage language proficiency, prompt design, and critical evaluation. The risk 

of cognitive offloading, in which learners delegate thinking to the model rather than use it as a 

scaffold, has been widely noted (Anders & Speltz, 2025; Lodge et al., 2023). 

The fourth phase, now beginning, introduces agentic or embedded AI. Systems such as 

Claude Code and Codex can accept a high-level goal, decompose it into sub-tasks, execute 

actions within an environment, observe results, and iterate without requiring a new prompt for 

every step (Anthropic, 2025; OpenAI, 2025). In an EFL context, an agentic system might 

receive the instruction to prepare an academic presentation, then search for sources, outline 

arguments, generate speaker notes, and prompt the learner to reflect at each stage. The 

interaction becomes continuous and goal-directed rather than episodic and prompt-bound. 

This evolution changes several features central to learning. The unit of interaction shifts 

from the single prompt-response pair to a sustained workflow; agency is distributed across the 

learner and the agent; and the learner must monitor not only personal understanding but also 

the agent's actions, assumptions, and potential errors. These changes imply that AI literacy and 

SRL must be rethought together. 
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Figure 1: Evolution of AI in language education 

 

A useful distinction can be drawn among three ideal types: tool-based AI, conversational AI, 

and agentic AI. Tool-based AI provides structured practice and feedback within a fixed task. 

Conversational AI responds to user prompts but does not independently advance a task. Agentic 

AI pursues goals over time, acts on the environment, and collaborates with the learner in a 

shared workflow. Each type places different demands on AI literacy and SRL. In the tool-based 

phase, the learner regulates effort and attention. In the conversational phase, the learner 

regulates prompt design and output evaluation. In the agentic phase, the learner must also 

regulate delegation, monitoring of agent behavior, and shared responsibility for outcomes. This 

progression motivates the reconceptualization proposed in the following sections. These 

differences are summarized in Table 1. 

 

Table 1: Three ideal types of AI in language education 
Dimension Tool-Based AI Conversational AI Agentic AI 

Time period 1980s–2000s 2022–2024 2025–present 

Representative tools 
CALL programs, drills, early 

intelligent tutoring systems 
ChatGPT, Claude, Bard 

Claude Code, Codex, multi-

agent workflows 

Unit of interaction Discrete exercise item 
Single prompt-response 

pair 

Sustained, goal-directed 

workflow 

Learner initiative 
Select exercises and manage 

time 

Design prompts and 

evaluate outputs 

Delegate tasks, monitor 

execution, revise plans 

AI autonomy Low Moderate High 

AI literacy demand Minimal Moderate High 

SRL demand Manage effort and attention 
Regulate prompt design 

and output evaluation 

Co-regulate goals, strategies, 

monitoring, and evaluation with 

AI 

Example EFL task 
Grammar drill with 

immediate feedback 

Chatbot revises a 

paragraph 

Agent co-authors a presentation, 

finds sources, and prompts 

reflection 

Note: The three types are idealized categories; actual systems may combine features. 

3.0 THEORETICAL FOUNDATIONS 

Before reconceptualizing AI literacy and SRL for the agentic AI era, it is necessary to locate 

the two constructs in their existing theoretical landscapes. This section reviews dominant 

frameworks of AI literacy and SRL, then introduces co-regulation and human-AI teaming as 
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lenses for understanding how learners and intelligent systems regulate learning jointly. 

3.1 AI Literacy: From Foundational Competencies to Emerging Demands 

AI literacy has been defined broadly as the ability to understand, use, evaluate, and ethically 

engage with AI technologies (Long & Magerko, 2020). Ng et al. (2021) proposed four 

interrelated competencies: knowing and understanding AI, using and applying AI, evaluating 

and critiquing AI, and developing ethical reasoning about AI. These definitions emerged when 

the most visible educational AI tools were recommendation systems, adaptive tutors, and 

conversational chatbots. They thus emphasize a user who interacts with a relatively stable tool: 

the learner formulates a request, inspects the output, and decides whether the output is 

acceptable. 

This user-tool framing remains valuable, yet it does not fully capture the competencies 

required when learners collaborate with autonomous agents. Le et al. (2026) extended AI 

literacy training for teacher education students to include technical, ethical, pedagogical, and 

human-centered dimensions, showing gains in self-efficacy, critical engagement, and ethical 

commitment. Similarly, Anders and Speltz (2025) integrated generative AI literacies with a 

human-centered Plan, Iterate, Evaluate cycle, arguing that functional, critical, and creative AI 

literacies must be enacted through self-regulated processes. Their taxonomy illustrates how 

planning, iterating, and evaluating AI output can be coordinated with disciplinary goals. What 

these recent extensions share is a shift from tool operation toward negotiated collaboration. In 

an agentic AI environment, however, the collaboration is more sustained and less transparent. 

The learner must delegate tasks, monitor execution, and intervene when the agent's plan 

diverges from the intended goal. Existing AI literacy frameworks consequently need to be 

stretched to include agent orchestration, process-level evaluation, and distributed ethical 

responsibility. 

3.2 Self-Regulated Learning: Zimmerman, Pintrich, and Their Extensions 

Self-regulated learning has been theorized as a cyclical process in which learners set goals, 

select and implement strategies, monitor progress, and reflect on outcomes in order to improve 

subsequent learning (Zimmerman, 2000, 2002). Pintrich (2004) further specified regulatory 

processes as cognitive, metacognitive, motivational, and resource-management components. 

Together, these models place the learner's own cognition, motivation, and behavior at the center 

of regulation. 

In technology-rich environments, the SRL cycle remains relevant but becomes more 

complex. Chen and Alibakhshi (2026) found that a feedback-oriented GenAI integration 

improved EFL learners' cognitive, metacognitive, and resource-management strategies, with 

partial eta-squared values between 0.16 and 0.22. Zhang and Liang (2026) reported that 

chatbot-assisted SRL scaffolding improved EFL writing performance and that SRL partially 

mediated this relationship; AI literacy moderated it, with structured prompts helping lower-

literacy students narrow performance gaps. These studies suggest that SRL and AI literacy are 

interacting resources that shape how learners benefit from AI support. The limitation of 

applying classic SRL models directly to agentic AI is that regulation is no longer contained 

within the learner. When an AI agent can plan, execute, and modify a task, the learner must 

regulate not only personal cognition but also the partnership itself. This observation leads to 

the concept of co-regulation. 

3.3 Co-Regulation and Human-AI Teaming 

Co-regulation refers to the temporary coordination of regulatory processes among learners or 

between a learner and a more capable other (Hadwin & Järvelä, 2011). Shared regulation 
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extends this idea to groups that collectively regulate their cognition, motivation, and behavior 

toward a common goal (Hadwin et al., 2018). In both cases, regulation is distributed across 

social partners rather than located solely in one individual. Lodge et al. (2023) applied this 

logic to human-AI interaction, proposing a network of co-regulation in which the learner, peers, 

teachers, and AI tools jointly regulate learning. They argued that AI literacy and critical 

thinking alone are insufficient; learners also need SRL to maintain agency within this network. 

This perspective is especially pertinent to agentic AI, where the machine partner can act over 

extended sequences without continuous prompting. The learner's task is not merely to evaluate 

isolated outputs but to regulate the flow of delegation, monitoring, and correction across a 

shared workflow. 

Human-AI teaming research examines how people and intelligent systems coordinate 

expertise, attention, and responsibility to accomplish tasks that neither could complete as 

effectively alone. In educational contexts, the relevant question is how learners can retain 

agency while benefiting from AI autonomy. Agency here refers to the capacity to set goals, 

make decisions, and assume responsibility for outcomes (Kong & Yang, 2024). Kong and Yang 

proposed a human-centered framework that positions generative AI as a tool for augmenting 

attention, engagement, immediate feedback, and self-reflection, while teachers become 

facilitators of differentiated, learner-centered instruction. The agentic AI era intensifies the 

agency question because the AI partner can make decisions that reshape the task. A learner who 

delegates source retrieval to an agent must still decide which sources are trustworthy, how they 

serve the argument, and whether the agent's selection reflects an appropriate interpretation of 

the assignment. Delegation does not diminish agency; it is expressed through the quality of 

delegation, monitoring, and intervention. This distributed agency perspective informs the 

reconceptualization of AI literacy and SRL in the following sections. 

4.0 RECONCEPTUALIZING AI LITERACY FOR AGENTIC AI IN EFL 

If agentic AI changes the unit of interaction from a single prompt-response pair to a sustained, 

goal-directed workflow, then AI literacy must expand beyond asking good questions and 

judging answers. This section proposes five dimensions of AI literacy that become salient when 

EFL learners collaborate with autonomous AI agents. Table 2 summarizes these dimensions, 

defines each one, and provides an example EFL behavior. 

4.1 Agent Orchestration, Task Delegation, and Critical Evaluation 

The first new dimension is the ability to orchestrate an AI agent toward a meaningful language-

learning goal. In the conversational phase, AI literacy centered on prompt engineering: the 

learner crafted a single prompt and evaluated the response. In the agentic phase, the learner 

must decompose a task, assign sub-tasks to the agent, specify constraints, and sequence the 

agent's actions within a broader workflow. 

For example, an EFL learner preparing an academic presentation might ask an agent to 

identify sources, outline arguments, and generate speaker notes. Effective orchestration 

requires understanding both the language task and the agent's capabilities. Poor orchestration 

can produce disjointed output, while excessive delegation can remove the learner from the 

language practice the task is meant to foster. 

A second dimension is critical evaluation at the level of process and decision-making, 

not only at the level of output. Conversational AI literacy has stressed the evaluation of 

generated text for accuracy, bias, and appropriateness (Long & Magerko, 2020; Raitskaya & 

Tikhonova, 2025). Agentic AI adds the need to evaluate why the agent chose a particular plan, 

which sources it prioritized, and whether its assumptions align with the learner's intentions. 

In EFL writing, this means the learner must assess not only whether a revised sentence 
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is grammatically correct but also whether the agent's revision preserves the intended meaning, 

register, and authorial voice. Paraman (2026) found that multilingual learners used generative 

AI as bounded scaffolding during planning while protecting authorship in final outputs. This 

bounded engagement illustrates critical evaluation in practice: the learner decides where AI 

assistance is legitimate and where it must be refused. 

4.2 Metacognitive Monitoring, Ethical Responsibility, and Contextualized Language 

Competence 

The third dimension is metacognitive awareness of what the agent can and cannot do, and how 

it might fail. Large language models can hallucinate references, misinterpret ambiguous 

instructions, and produce fluent but inaccurate language. An agentic system can amplify these 

risks because it acts across multiple steps without requesting confirmation at each point. 

EFL learners must consequently develop calibrated trust, recognizing that an agent may 

generate plausible but invented citations, flatten cultural nuances, and offer generic style 

feedback rather than discipline-specific guidance. This metacognitive monitoring is distinct 

from general critical thinking because it is domain-specific and process-oriented: it concerns 

the agent's likely failure modes within a particular language task. Anders and Speltz (2025) 

observed that students learned to monitor output quality through iterative refinement, a practice 

that aligns closely with the metacognitive demands of agentic collaboration. 

The fourth dimension is ethical responsibility, which becomes more diffuse in agentic 

systems. When a learner uses a chatbot to revise a paragraph, ethical boundaries are relatively 

clear. When an agent co-authors a draft, retrieves sources, and suggests structural changes, 

questions of authorship, originality, and accountability become harder to locate. Kelly et al. 

(2025) argued that academic language and learning advisers should refocus on AI literacy, SRL, 

and peer learning communities to help students navigate these boundaries. Coman et al. (2026) 

similarly emphasized responsible, equitable, and human-centered integration of GenAI in 

higher education. For EFL learners, ethical AI literacy includes understanding data privacy, 

recognizing algorithmic bias, respecting copyright, and maintaining academic integrity. In 

agentic environments, it also includes deciding which decisions can be delegated and which 

must remain under human control. 

The fifth dimension is the ability to convert AI output into effective language-learning 

resources. Technical fluency with an agent is not sufficient if the learner cannot judge whether 

a generated explanation, correction, or model text is appropriate for a given communicative 

context. This contextualized language competence draws on the learner's developing 

proficiency, pragmatic awareness, and genre knowledge. 

An agent might produce a grammatically perfect email that violates workplace register, 

or a literature review that sounds fluent but lacks disciplinary precision. The EFL learner must 

identify these mismatches and direct the agent toward more suitable output. Xuan et al. (2026) 

found that indirect AI assistance enhanced self-regulated learning, whereas direct assistance 

improved grammatical accuracy. This distinction suggests that contextualized AI literacy 

includes knowing when to seek direct correction and when to employ AI for planning and 

reflection. 

Together, these five dimensions reposition AI literacy as a form of collaborative 

competence. The next section extends this logic to self-regulated learning, asking how the SRL 

cycle must be reconceptualized when regulation is shared with an autonomous agent. 
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Table 2: Five dimensions of AI literacy for agentic AI-mediated EFL learning 
Dimension Definition Example EFL Behavior 

Agent orchestration and 

task delegation 

The ability to decompose a language 

task, assign sub-tasks to an AI agent, 

specify constraints, and sequence actions 

within a workflow. 

An EFL learner asks an agent to find 

sources, outline arguments, and generate 

speaker notes for an academic presentation, 

then reviews and adjusts the plan. 

Critical evaluation of 

process and decisions 

The ability to assess not only AI-

generated outputs but also the agent's 

reasoning, plan, source selection, and 

assumptions. 

A learner checks whether the agent's 

revision preserves the intended meaning, 

register, and authorial voice in an essay. 

Metacognitive 

monitoring of AI 

capabilities and failures 

The ability to maintain calibrated trust 

by understanding what the agent can and 

cannot do and how it may fail. 

A learner verifies that cited references exist, 

recognizes flattened cultural nuances, and 

checks feedback against disciplinary 

conventions. 

Ethical and responsible 

use 

The ability to navigate authorship, data 

privacy, academic integrity, algorithmic 

bias, and accountability in human-AI 

collaboration. 

A learner decides which decisions can be 

delegated to the agent and which must 

remain under human control. 

Contextualized 

language competence 

The ability to judge whether AI output is 

appropriate for a specific communicative 

context and convert it into effective 

learning resources. 

A learner identifies that a grammatically 

correct email violates workplace register 

and directs the agent toward a more suitable 

version. 

Note: These dimensions extend classic AI literacy frameworks (Long & Magerko, 2020; Ng et al., 2021) for 

agentic AI environments. 

5.0 RECONCEPTUALIZING SRL IN AGENTIC AI-MEDIATED EFL LEARNING 

Self-regulated learning has traditionally been modeled as an individual cycle of forethought, 

performance, and self-reflection (Zimmerman, 2000, 2002). In agentic AI-mediated EFL 

environments, this cycle does not disappear, but each phase acquires new objects and partners. 

The learner must regulate personal cognition while also regulating collaboration with an AI 

agent that can plan, execute, and modify tasks. This section reconceptualizes SRL as a 

distributed process in which human and machine partners co-regulate goal setting, strategy 

selection, process monitoring, and evaluation. Table 3 summarizes this extension across the 

five SRL phases. 

5.1 Goal Setting, Task Decomposition, and Strategy Selection 

In the forethought phase, learners set goals, plan tasks, and activate relevant knowledge. With 

agentic AI, goal setting becomes a negotiated activity. The learner may begin with a broad 

objective and then work with the agent to decompose it into sub-tasks, timelines, and success 

criteria. The agent can propose a plan based on its training, yet the learner must evaluate 

whether the plan addresses the assignment's requirements, the teacher's expectations, and the 

learner's own developmental needs. 

This negotiation matters for EFL learners because language proficiency interacts with 

task complexity. A learner with limited proficiency might accept an agent's plan that 

oversimplifies the argument, while a more proficient learner might ask the agent to identify 

counterarguments or sources from non-English contexts. The regulatory demand is thus not 

only motivational but also linguistic: the learner must articulate goals in sufficient detail for 

the agent to act appropriately. Xuan et al. (2026) found that indirect AI assistance enhanced 

self-regulated learning more than direct assistance. This finding suggests that the forethought 

phase is a productive site for human-AI co-regulation. 

The performance phase involves selecting and implementing strategies. In conventional 

SRL, strategies include rehearsal, elaboration, organization, and help-seeking (Pintrich, 2004). 

In agentic AI environments, strategy selection includes deciding when, how, and in what role 
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to invoke the AI agent. The learner might assign the agent the role of editor, interlocutor, source 

finder, or devil's advocate, depending on the task phase and the learner's needs. 

This role matching is itself a regulatory skill. Zhang and Liang (2026) found that 

structured prompts helped learners with lower AI literacy achieve writing gains comparable to 

those of more literate peers. Explicit strategy guidance can compensate for uneven AI literacy, 

but only if the learner knows which strategy to deploy. In agentic systems, the range of possible 

roles expands, and so does the demand for strategic judgment. 

5.2 Process Monitoring, Evaluation, and Human-AI Co-Regulation 

Monitoring in conventional SRL refers to tracking one's own comprehension, progress, and 

strategy effectiveness. With agentic AI, monitoring extends to the agent's execution: whether 

the agent is following the agreed plan, whether intermediate outputs align with the goal, and 

whether the agent is introducing errors or biases that were not anticipated. 

This form of monitoring is demanding because agentic systems can act across extended 

sequences without continuous prompting. An EFL learner might ask an agent to revise an essay, 

only to discover later that the agent has changed the meaning of key claims. Effective 

monitoring requires the learner to maintain a mental model of the task, the agent's capabilities, 

and the differences between the two. Hu et al. (2024) reported that AI learning companions 

combined with scaffolding tools improved freshmen's self-regulation perceptions by making 

learning resources and activities visible. 

The self-reflection phase involves evaluating outcomes and attributing success or 

failure to causes that can guide future learning. In agentic AI environments, evaluation must 

address both the product and the collaboration: whether the essay or presentation is good, 

whether the partnership produced it efficiently, and whether the learner's own skills developed 

through the process. 

Anders and Speltz (2025) found that students combined assessment of project outcomes 

with reflection on collaboration processes to inform future use. This practice captures the 

evaluative demands of agentic AI: the learner must judge the joint performance of human and 

machine and decide how to adjust delegation, monitoring, and strategy selection next time. 

The preceding subsections suggest that SRL in agentic AI-mediated EFL learning is 

best understood as co-regulation. The learner retains responsibility for goals, standards, and 

final decisions, while the agent contributes planning, execution, and feedback. Regulation 

flows back and forth across the task rather than residing entirely within the learner. The goal is 

calibrated interdependence: the learner knows what to delegate, when to intervene, and how to 

learn from the collaboration. The next section proposes an integrated framework that links this 

distributed SRL with the expanded AI literacy described in Section 4. 
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Table 3: Extension of SRL phases for human-AI co-regulation in EFL learning 
SRL Phase Traditional Focus Agentic AI Extension Example EFL Behavior 

Goal setting and 

task decomposition 

Learner sets personal 

goals and plans tasks. 

Learner and agent negotiate 

goals, sub-tasks, timelines, and 

success criteria. 

A learner and an agent jointly 

decompose "prepare an academic 

presentation" into source finding, 

outlining, and slide planning. 

Strategy selection 

and tool-role 

matching 

Learner selects 

cognitive and 

metacognitive 

strategies. 

Learner decides when, how, 

and in what role to invoke the 

AI agent. 

A learner assigns the agent the role 

of editor for grammar, source 

finder for evidence, or interlocutor 

for oral practice. 

Process monitoring 

Learner monitors own 

comprehension and 

progress. 

Learner monitors the agent's 

execution, intermediate 

outputs, and alignment with 

goals. 

A learner checks whether the 

agent's draft revision preserves the 

original argument and flags 

unintended meaning changes. 

Evaluation and 

reflection 

Learner evaluates 

outcomes and 

attributes causes. 

Learner evaluates both the 

product and the quality of 

human-AI collaboration. 

A learner reflects on what she 

contributed, what the agent 

contributed, and how the 

collaboration supported language 

development. 

Human-AI co-

regulation 

Regulation resides 

within the learner. 

Regulation is distributed 

between learner and agent; 

learner retains responsibility 

for goals and standards. 

A learner delegates source retrieval 

but retains authority over source 

credibility and final claims. 

Note: These dimensions extend Zimmerman's (2000, 2002) cyclical model of SRL for human-AI co-regulation. 

6.0 AN INTEGRATED FRAMEWORK: AI LITERACY, SRL, AND EFL OUTCOMES 

The reconceptualization of AI literacy and SRL can be brought together in a single framework 

that explains how the two constructs interact to shape EFL outcomes. It proposes that 

antecedent factors influence the development of AI literacy and SRL, which interact through 

human-AI co-regulation processes to produce outcomes that feed back into further reflection 

and development (Figure 2). 

 

 
Figure 2: Integrated framework of AI literacy, SRL, and EFL outcomes 

6.1 Antecedents and Interacting Competencies 

Antecedent factors include learner characteristics, prior language proficiency, digital 

experience, motivation, and epistemic beliefs. Contextual factors include teacher support, 

institutional policies, tool design, cultural background, and access to technology. These 
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antecedents shape how readily learners develop AI literacy and how effectively they regulate 

learning with AI. For example, learners with stronger prior language proficiency may be better 

able to evaluate agent output for register and meaning, while learners with weaker proficiency 

may benefit more from structured SRL scaffolding (Zhang & Liang, 2026). 

At the center of the framework, AI literacy and SRL are not parallel predictors but 

interacting resources. AI literacy provides the technical, critical, and ethical capacities needed 

to engage with agentic AI, while SRL provides the metacognitive and strategic capacities 

needed to direct that engagement toward learning goals. Each can compensate for weaknesses 

in the other: a learner with strong SRL but modest AI literacy can benefit if scaffolding makes 

agent functions explicit, while a learner with strong AI literacy but weak SRL may use the 

agent efficiently without learning deeply. 

This interaction is supported by several empirical patterns. Shi et al. (2025) found that 

both AI literacy and SRL predicted writing performance, with SRL showing a stronger effect. 

Ji et al. (2025) reported that AI literacy influenced innovative behavior through psychological 

need satisfaction, creative self-efficacy, and SRL. Zhang and Liang (2026) showed that AI 

literacy moderated the relationship between chatbot-assisted SRL scaffolding and writing 

performance. These findings are consistent with a model in which AI literacy and SRL 

contribute directly and indirectly to EFL outcomes. 

6.2 Human-AI Co-Regulation as the Process Mechanism 

The interaction between AI literacy and SRL is enacted through human-AI co-regulation 

processes: task decomposition, role negotiation, process monitoring, error correction, and 

reflection. AI literacy enables the learner to orchestrate the agent and evaluate its output, while 

SRL enables the learner to maintain goals, select strategies, and reflect on progress. Together 

they determine whether the learner employs the agent as a scaffold or offloads cognition to it. 

Chen and Alibakhshi (2026) observed that a feedback-oriented GenAI integration 

improved EFL learners' cognitive, metacognitive, and resource-management strategies when 

the intervention included clear usage norms and reflective monitoring. Their findings illustrate 

how co-regulation processes can translate AI access into SRL gains. In agentic AI 

environments, these processes become more extended and less transparent, making the 

integration of AI literacy and SRL even more consequential (Figure 3). 
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Figure 3: Human-AI co-regulation cycle 

6.3 EFL Outcomes and Feedback Loop 

The framework identifies several categories of outcomes. Proximal outcomes include language 

proficiency gains, improved strategy use, and greater metacognitive awareness. Intermediate 

outcomes include learner agency, digital well-being, motivation, and critical thinking. Distal 

outcomes include lifelong learning capacity and responsible participation in AI-mediated 

communication. These outcomes depend on the quality of co-regulation, not merely on AI 

access. 

Finally, the framework includes a feedback loop from outcomes to antecedents. 

Successful co-regulation experiences can increase AI literacy, strengthen SRL, and reshape 

motivation. Unsuccessful experiences can produce over-reliance, diminished agency, or 

disengagement. This feedback loop implies that the framework is dynamic: the relationship 

between AI literacy, SRL, and EFL outcomes evolves as learners gain experience with agentic 

AI. 

In summary, the framework proposes that agentic AI-mediated EFL learning is shaped 

by the interplay of antecedents, AI literacy, SRL, human-AI co-regulation processes, and 

outcomes that feed back into subsequent learning. It moves beyond additive models toward an 

integrated model in which each construct enables and constrains the other through sustained 

collaboration with AI agents. 

7.0 PEDAGOGICAL IMPLICATIONS 

The integrated framework has several consequences for EFL curriculum design, task design, 

teacher education, and assessment. These implications follow from a single principle: agentic 

AI should be taught as a collaborative partner whose value depends on the learner's capacity to 
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regulate the partnership. 

7.1 Curriculum Goals: Integrating AI Literacy and SRL 

EFL curricula have traditionally treated language proficiency, digital literacy, and learning 

strategies as separate domains. The agentic AI era requires their integration. Language 

programs should explicitly include AI literacy goals alongside linguistic goals, and AI literacy 

should be defined broadly to include agent orchestration, critical evaluation, metacognitive 

monitoring, ethical responsibility, and contextualized language competence. At the same time, 

SRL should be taught not as an individual study skill but as a capacity for human-AI co-

regulation. 

Le et al. (2026) demonstrated that teacher education students benefited from AI literacy 

training combining technical, ethical, and pedagogical dimensions. Similar integration is 

needed for EFL learners. Rather than offering a one-time workshop, programs should embed 

AI literacy and SRL across courses and proficiency levels, from evaluating simple AI-

generated explanations to designing multi-step agentic workflows. 

7.2 Task Design: From Low-Level Assistance to High-Level Collaboration 

Task design should move along a continuum from AI assistance to AI collaboration. At the 

assistance end, learners employ AI to check grammar, generate examples, or receive feedback. 

At the collaboration end, learners delegate planning, source retrieval, or drafting to an agent 

while retaining responsibility for goals, evaluation, and revision. The instructional challenge is 

to ensure that tasks remain cognitively demanding rather than becoming exercises in prompt 

management. 

Xuan et al. (2026) found that indirect AI assistance enhanced self-regulated learning, 

whereas direct assistance improved grammatical accuracy. This distinction can guide task 

sequencing. Early tasks might use direct assistance to build confidence and accuracy; later tasks 

should require indirect assistance, reflection, and co-regulation. For example, a writing task 

might begin with AI-generated feedback, progress to AI-assisted outlining and source finding, 

and culminate in a project where the learner justifies when and how the agent was used. 

7.3 Teacher Role: From Knowledge Transmitter to Collaboration Designer 

Teachers remain central in agentic AI-mediated learning, but their role shifts. Kong and Yang 

(2024) proposed that teachers become facilitators who design differentiated instruction and 

support student reflection. In agentic AI environments, this role expands to include designing 

human-AI collaboration tasks, modeling agent orchestration, diagnosing misuses of AI, and 

helping learners maintain agency. 

Kohnke et al. (2025) showed that microlearning modules can develop pre-service 

English teachers' TPACK, AI literacy, and SRL. Teacher education should prepare instructors 

not only to employ AI themselves but also to design tasks that require learners to regulate AI 

use, anticipate failure modes, and assess outcomes that cannot be reduced to AI-generated 

product quality. 

7.4 Assessment: Process, Rubrics, and Portfolios 

Assessment must shift from evaluating the final product to evaluating the learning process and 

the quality of human-AI collaboration. If only the final essay is graded, learners have an 

incentive to delegate as much as possible to the agent. If the assessment includes process traces, 

reflection logs, and evidence of revision decisions, learners are encouraged to engage 

strategically with AI. 

Xia et al. (2024) argued that GenAI should prompt a transformation of assessment 
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toward self-regulated learning, responsible learning, and integrity. Practical approaches include 

process portfolios, rubrics that reward critical evaluation and revision, and reflective statements 

in which learners explain their agent orchestration decisions. These methods align assessment 

with the goal of developing AI literacy and SRL rather than merely producing polished outputs. 

8. 0 CHALLENGES AND ETHICAL CONSIDERATIONS 

The pedagogical opportunities of agentic AI are accompanied by significant challenges 

concerning learner agency, transparency, privacy, fairness, and academic integrity. 

8.1 Over-Reliance and Erosion of Learner Agency 

The most frequently discussed risk is over-reliance. When an agent can produce acceptable 

drafts, explanations, or translations quickly, learners may delegate cognitive work that they 

should perform themselves. Lodge et al. (2023) warned that concerns about academic integrity 

should not obscure the deeper issue of maintaining learner agency in human-AI networks. 

Agency is eroded not when learners employ AI but when they cease to regulate its use. 

Preventing over-reliance requires pedagogical design rather than prohibition. Tasks 

should include elements that the agent cannot complete, such as personal experience or ethical 

reasoning. Reflection prompts should ask learners to identify what they contributed, what the 

agent contributed, and how the collaboration changed their thinking. Without such scaffolding, 

agentic AI risks becoming a tool for cognitive offloading rather than a scaffold for learning. 

8.2 Transparency, Explainability, and Accountability 

Agentic AI systems often operate as black boxes. Their reasoning is not transparent, their plans 

may be hard to inspect, and their errors can be difficult to detect. For EFL learners, this opacity 

is especially problematic because they may lack the linguistic knowledge to recognize subtle 

inaccuracies in agent output. 

Paraman (2026) found that learners in constrained digital environments developed 

bounded AI engagement, using AI for planning while protecting authorship in final outputs. 

This pattern suggests that learners can learn to manage opacity through explicit boundaries, but 

only if they understand where the agent's reasoning is weakest. Educational designs should 

make agent actions visible, allow learners to request explanations, and teach learners to verify 

agent output against external sources. 

8.3 Data Privacy, Academic Integrity, Algorithmic Bias, and Digital Divide 

Agentic AI raises familiar ethical issues in intensified form. Data privacy is a concern because 

agents may process drafts and personal information over extended workflows. Academic 

integrity is challenged because the boundary between human and machine contribution 

becomes harder to define. Algorithmic bias is a risk because agents trained on dominant 

language varieties may marginalize non-native Englishes or minority perspectives. 

Coman et al. (2026) emphasized responsible, equitable, and human-centered integration 

of GenAI in higher education. For EFL programs, this means establishing clear policies on data 

use, defining acceptable forms of AI assistance, and teaching learners to recognize linguistic 

and cultural biases in AI output. Ethical AI literacy must be treated as a curricular goal, not an 

afterthought. 

Access to advanced agentic AI tools is uneven across institutions, regions, and 

socioeconomic groups. Learners with limited device quality, connectivity, or institutional 

support may be excluded from the collaborative practices described in this review. Paraman 

(2026) documented how learners in mobile-first, resource-constrained contexts adapted their 

workflows strategically. Programs should design tasks that do not assume continuous access to 
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the most powerful agents and should provide alternatives for learners with fewer resources. 

9.0 FUTURE RESEARCH AGENDA 

The conceptual framework proposed in this review requires empirical investigation. Four 

directions seem especially urgent. 

Existing instruments for AI literacy and SRL were developed for conversational AI or 

non-AI contexts. New measures are needed that capture agent orchestration, process-level 

evaluation of AI decisions, calibrated trust, and human-AI co-regulation. Oliveira et al. (2025) 

introduced a scale for students' perceptions of generative AI's critical thinking dispositions, 

pointing toward the kind of domain-specific measurement that will be needed. 

The integrated framework should be tested through design-based research and 

controlled interventions. Researchers can vary the level of AI delegation, the type of SRL 

scaffolding, or the amount of teacher support, and then measure effects on language outcomes, 

SRL, and AI literacy. Chen and Alibakhshi (2026) and Zhang and Liang (2026) provide 

methodological models, though their focus on chatbots needs extension to agentic systems. 

Most current evidence is cross-sectional or covers a single course. Longitudinal studies 

are needed to trace how learners' AI literacy, SRL, and co-regulation capacities develop over 

time, revealing whether early successes lead to sustained gains or increasing dependence. 

The present corpus includes limited representation of Asian EFL learners. Future 

research should examine how cultural factors, institutional norms, and language policies shape 

human-AI co-regulation in EFL settings. Cross-cultural comparisons can test whether the 

framework generalizes across contexts or whether local adaptations are needed. 

10.0 CONCLUSION 

This conceptual review has argued that the shift from conversational AI to agentic AI requires 

a reconceptualization of AI literacy and self-regulated learning in EFL education. Agentic AI 

changes the unit of interaction from isolated prompt-response pairs to sustained, goal-directed 

workflows in which agency is distributed between learner and machine. Existing frameworks 

of AI literacy and SRL, developed primarily for earlier technologies, do not fully capture the 

demands of this new arrangement. 

The review proposed five dimensions of AI literacy for the agentic AI era: agent 

orchestration and task delegation, critical evaluation of AI process and decisions, 

metacognitive monitoring of AI capabilities and failures, ethical and responsible use, and 

contextualized language competence. It also proposed that SRL should be understood as 

human-AI co-regulation, in which learners regulate goal setting, strategy selection, process 

monitoring, and evaluation in collaboration with an AI partner. These two constructs were 

integrated into a framework linking antecedents, AI literacy, SRL, co-regulation processes, 

EFL outcomes, and a feedback loop. 

The limitations of this review should be acknowledged. It is conceptual rather than 

empirical, and the literature on agentic AI in EFL education is still emerging. Many of the cited 

studies examine conversational AI rather than fully agentic systems, so the extension to agentic 

AI remains theoretically grounded but empirically tentative. The framework thus requires 

validation through subsequent design-based research, intervention studies, and longitudinal 

investigations. 

Despite these limitations, the framework offers a timely response to a rapidly changing 

technological landscape. By reconceptualizing AI literacy and SRL as collaborative 

competencies, the review provides a foundation for curriculum design, pedagogy, and research 

that places learner agency at the center of human-AI language learning. 
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