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Abstract

Artificial intelligence (Al) is fundamentally reshaping assumptions about knowledge production, cognition,
and skill development in education, particularly through generative Al technologies that actively participate
in writing, feedback, and interaction processes once considered exclusively human. While 21st-century skills
have traditionally been framed through the 4Cs, this paradigm remains insufficient in Al-mediated learning
environments, especially in English Language Teaching (ELT), where interaction, feedback, and language
production are central to the learning process. This study aims to reconceptualize 21st-century skills in relation
to Al and to propose a coherent framework for ELT. Adopting a systematic literature review design, the study
draws on 46 empirical, conceptual, and framework-oriented studies identified through searches across
Scopus, Web of Science, ERIC, TR Dizin, and Google Scholar, following PRISMA 2020 guidelines. Through
thematic synthesis, the study identifies five overarching themes and reveals three key insights including the
inadequacy of 4Cs-based frameworks, the fragmented and instrumental use of Al in ELT, and the
transformation of teacher agency. In response, the study proposes a framework of Al-integrated competencies
comprising Al literacy, human-AlI collaboration and prompt literacy, ethical-cognitive regulation, and teacher
agency. The findings carry direct implications for ELT curriculum design, teacher education, and assessment,
suggesting that Al literacy and human-Al collaboration must be cultivated as core, rather than supplementary,
21st-century competencies.
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INTRODUCTION

Al refers broadly to computational systems capable of performing tasks that traditionally
required human intelligence, including reasoning, language understanding, and decision-
making. Generative Al, a more recent and rapidly expanding subset, produces original text,
images, and multimodal content in response to human prompts, and has entered educational
settings at scale since the public release of large language models in late 2022 (Chiu, 2025;
Kotamjani et al., 2026). While Al encompasses a wide range of technologies from adaptive
tutoring systems to automated assessment tools, generative Al introduces qualitatively
distinct challenges for education. It can actively participate in writing, feedback, and
interaction processes that were previously considered exclusively human activities (Seimiya
& Kang, 2026; Tuomi, 2018). As reviewed by Jackson (2024), these technologies have been
theorized through constructivist, sociocultural, and cognitive learning frameworks that
anticipate Al's expanding role in personalized, interactive, gamified and collaborative
instruction, though largely without addressing the language-specific demands that ELT
contexts impose. As Caglar (2026) argues, such developments require a fundamental
reconsideration of how education systems conceptualize knowledge, learning, and
competence. This distinction is particularly consequential for ELT, where language production
and communicative interaction constitute the very core of the learning process (Akbiyik &
Korkmaz, 2025; Thamdee & Man-khongdi, 2025).

Within this evolving landscape, the discourse on 21st-century skills has played a central
role in shaping educational reform. Partnership for 21st Century Learning (P21, 2009)
introduced the 4Cs framework, emphasizing critical thinking, creativity, collaboration, and
communication as core competencies for navigating complexity and uncertainty. Wicks and
Paulus (2022) frame these skills as future-oriented capacities that prepare learners for
environments characterized by rapid change and technological disruption. In ELT contexts,
the 4Cs have been operationalized through communicative and task-based pedagogies that
foreground interaction and meaning-making (Cimar, 2021; Halvorsen, 2018). In the Turkish
context specifically, Ataberk and Mirici (2022) document that 21st-century skills remain
unevenly embedded within English language teacher training programs, with students and
academics diverging in their perceptions of how well these competencies are cultivated. Ekizer
and Yildirim (2023) further document how ELT students themselves recognize these
competencies as central to their academic and professional development, while Kartal (2023)
notes that language education has historically served as a productive space for integrating
cross-disciplinary skills into classroom practice. At the same time, Sain and Baturay (2024)
argue that current educational models remain insufficiently aligned with the skill demands of
an Al-driven economy, suggesting that the 4Cs alone can no longer capture the full complexity
of competence in the 21st century.

Despite their widespread adoption across educational levels, from primary schooling to
higher education (Aypay, 2021; Ekizer & Yildirim, 2023; Muthmainnah et al., 2022; Ofem et al.,
2026; Rijali et al., 2026; Sumarsih & Auliya, 2026), 4Cs-based frameworks were developed
within a largely human-centred paradigm, where cognitive processes such as writing,
problem-solving, and communication were assumed to be exclusively human activities. This
foundational assumption is increasingly challenged by the emergence of Al systems capable
of performing similar tasks with high efficiency and accuracy. Rahimi and Teimouri (2025)
demonstrate how generative Al tools support language production and idea generation in ELT
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contexts, while Sofyan and Hasan (2026) show that Al can provide immediate feedback and
simulate interaction, thereby participating in core learning processes. As a result, the
boundaries between human and machine contributions are becoming increasingly difficult to
distinguish, raising critical questions about whether existing frameworks adequately capture
the nature of skill development in Al-mediated environments.

Recent studies exploring the relationship between Al and 21st-century skill development
report notably mixed findings. Marda'is et al. (2025) report that Al enables personalized
learning pathways that support higher-order thinking skills, and Sain and Baturay (2024)
argue that Al-driven environments can enhance learner engagement and facilitate more
efficient learning processes. In ELT contexts specifically, Aydimn Yildiz (2024) and Rahimi and
Teimouri (2025) show that generative Al tools can contribute to the development of creativity,
problem-solving, and digital literacy. Muthmainnah et al. (2022) further demonstrate that Al-
based human-computer interaction can strengthen critical thinking skills in EFL classrooms.
However, this optimistic picture is complicated by more critical findings. Trisnawati et al.
(2023) characterize AI as a “double-edged sword” that simultaneously supports and
undermines learning processes, while Sofyan and Hasan (2026) caution against risks such as
over-reliance and superficial engagement with content. Zhang et al. (2025a) provide empirical
evidence that high AI dependency correlates negatively with critical thinking, problem-
solving, and collaborative skills among pre-service mathematics teachers, a finding with direct
implications for ELT teacher preparation programs. Gémez Nifio et al. (2025) similarly note
that while gamified AI environments foster creativity and collaboration, the theoretical
grounding of such approaches in language education remains underdeveloped.

In response to these developments, Al literacy has emerged as a critical extension of digital
literacy and a key competency for navigating Al-mediated environments. Allen and Kendeou
(2024) define AI literacy as a multidimensional construct encompassing knowledge,
evaluation, collaboration, contextualization, autonomy, and ethical awareness. Chiu et al.
(2024) draw a further distinction between Al literacy as foundational conceptual
understanding and AI competency as the capacity to act effectively and responsibly with Al
in real-world contexts. Seung and Basham (2024) emphasize the importance of understanding
how Al systems function and how their outputs should be critically assessed, while Tadimalla
and Maher (2024) argue that Al literacy curricula must address not only technical dimensions
but also sociotechnical and ethical implications. At the policy level, Gunder and Ford (2025)
situate Al literacy within the TPACK framework, proposing that effective Al integration in
teaching requires the simultaneous development of technological, pedagogical, and content
knowledge. Salhab and Aboushi (2025) provide empirical support for this perspective,
demonstrating that Al literacy and 21st-century skills jointly predict generative Al acceptance
among college students. Taken together, these frameworks signal a growing recognition that
Al literacy is not a peripheral add-on but a foundational competence for learners and
educators alike.

While the emergence of Al literacy frameworks represents important progress, much of the
existing literature remains constrained by an instrumental view of Al In this dominant
perspective, Al is primarily conceptualized as a tool that enhances existing learning processes
rather than transforming them. Caena and Redecker (2019), whose DigCompEdu framework
continues to inform teacher competency development across Europe, reflect a pre-generative
Al paradigm that does not account for the collaborative and co-constructive dimensions of
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current Al systems. Similarly, Ng et al. (2023) extend digital competency frameworks to
incorporate Al-related skills, yet maintain a largely additive approach in which Al literacy is
appended to existing competence models rather than integrated into their core. In response to
these gaps, major international organizations have developed dedicated AI competency
frameworks. UNESCO (2024a, 2024b) published separate Al competency frameworks for
teachers and students, positioning Al literacy within five dimensions that include human-
centered mindset, Al ethics, and Al pedagogy. The OECD (2025) released a draft Al literacy
framework for primary and secondary education, aligned with PISA 2029 assessments, while
the Council of Higher Education of Tiirkiye (CoHE, 2024) developed an ethics guide
specifically addressing generative Al use in higher education research and publication. At the
national level, Tiirkiye's Ministry of National Education (MoNE, 2025) published a
comprehensive Al in Education Policy Document and Action Plan for 2025-2029, outlining
strategic goals for Al literacy integration across all levels of schooling, teacher professional
development, and ethical AI governance.

These national and international developments reflect a growing consensus that Al literacy
can no longer be treated as a peripheral skill but must be embedded structurally across
educational systems. Nevertheless, Sperling et al.'s (2024) Aristotelian analysis of 34 teacher
Al literacy studies offers further theoretical support for this critique, showing that existing
frameworks consistently privilege episteme (theoretical knowledge of AI) and techne
(procedural tool skills) while leaving phronesis, the practical wisdom to judge when Al use is
pedagogically appropriate, as the most neglected dimension. Yet as Chiu et al. (2024) observe,
many of these frameworks still treat Al literacy as a standalone module rather than as a
transformative lens through which all existing competencies should be re-examined, pointing
to the need for a more integrated and pedagogically grounded approach.

This limitation is especially visible in ELT contexts, where language learning has
traditionally been grounded in human interaction and communicative competence. Thamdee
and Man-khongdi (2025) argue that Al integration in language learning environments requires
a fundamental rethinking of communicative competence itself, one that accounts for human-
Al interaction as a qualitatively new mode of meaning-making. Kotamjani et al. (2026)
similarly highlight how Al-mediated interaction reshapes pedagogical paradigms in ELT, as
learners increasingly co-construct texts with Al, receive automated feedback, and engage in
simulated dialogues. Khalid (2026) provides empirical support for this observation,
documenting that EFL learners report gains in speaking confidence and grammatical accuracy
through Al tool use, while also raising concerns about culturally responsive implementation.
Avsheniuk et al. (2024) further demonstrate that EFL learners in Ukrainian higher education
use ChatGPT extensively for language tasks, yet critical engagement with Al outputs remains
limited without structured pedagogical guidance. Kartal (2023) notes that the field has moved
from digital literacy to Al literacy as a necessary professional orientation for language teachers,
yet this transition remains poorly theorized in relation to the specific affordances and
constraints of language acquisition. These developments collectively challenge established
assumptions about authorship, interaction, and assessment in ELT, and point to the need for
a framework that is not only Al-aware but genuinely grounded in the pedagogical realities of
language education. Furthermore, recent scholarship has further identified prompt literacy as
a prerequisite for meaningful human-Al interaction. Zhou et al. (2026) argue that effective
engagement with Al systems requires learners to formulate purposeful prompts,
communicate strategically with Al tools, and critically evaluate Al-generated responses.
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Although developed outside ELT specifically, this perspective has direct implications for
language education, where learners must increasingly develop the linguistic and
communicative ability to formulate contextually appropriate prompts and engage in
purposeful interaction with Al-mediated environments (Thamdee & Man-khongdi, 2025).

Previous systematic reviews have mainly focused on Al integration in ELT more broadly
(Sapuan et al., 2025; Daud et al., 2025), conversational Al specifically (Ji et al., 2023), critical
thinking outcomes (Liu et al., 2025), or 21st-century curriculum design outside language
education (Jaramillo & Chiappe, 2024), yet none has specifically examined the intersection of
Al literacy, human-AlI collaboration, and 21st-century competencies in ELT, nor proposed a
conceptual framework that synthesizes these strands into a coherent model. Taken together,
these developments point to a significant gap in the literature. Research on 21st-century skills,
Al integration, and Al literacy is expanding rapidly, yet these strands frequently remain
disconnected from one another and from the specific pedagogical realities of ELT. As OECD
(2024) notes, education systems struggle to keep pace with technological change, resulting in
fragmented approaches to curriculum innovation. Existing frameworks, whether rooted in the
4Cs tradition or in Al literacy discourse, tend to extend rather than fundamentally
reconceptualize skills in light of the relational and co-constructive dynamics of human-Al
interaction. Moreover, as Zhang et al. (2025a) demonstrate, Al literacy alone does not
guarantee responsible or effective Al use; the interplay between literacy, trust, dependency,
and competence requires a more nuanced theoretical account. There is, in short, a lack of a
pedagogically grounded, ELT-specific model that reconceptualizes 21st-century skills as Al-
mediated, relational, and co-constructed through human-Al interaction. The present study
addresses this gap through a systematic literature review of 46 empirical, conceptual, and
framework-oriented studies. The study is guided by the following research questions:

RQ1. How are 21st-century skills conceptualized in the literature, and what limitations
emerge when these frameworks are examined in Al-mediated learning environments?

RQ2. What competencies emerge from the literature as essential for effective learning and
participation in Al-mediated educational environments, particularly in ELT contexts?

RQ3. How does Al integration reshape pedagogical roles, learning processes, and
assessment practices in ELT, and how can these transformations be synthesized into a
conceptual framework?

METHOD
Research Design

This study employs a systematic literature review (SLR) design to examine how 21st-
century skills are conceptualized in relation to Al and to propose a conceptual framework for
ELT. Systematic literature reviews are recognized as a rigorous and replicable methodology
for synthesizing existing knowledge, identifying patterns across studies, and developing
theoretical frameworks in emerging fields (Snyder, 2019). Unlike narrative reviews, SLRs
follow a transparent and reproducible protocol that minimizes selection bias and enables
critical appraisal of the included literature. This design is particularly appropriate for the
present study, as the intersection of Al, 21st-century skills, and ELT constitutes a rapidly
expanding yet fragmented body of knowledge that requires systematic synthesis rather than
selective illustration. The study does not aim to produce generalizable empirical findings but
to identify conceptual patterns, theoretical tensions, and pedagogical implications across a
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defined literature of the analytical corpus, which refers to the final set of 46 studies selected
for thematic synthesis following the application of all inclusion and exclusion criteria (Snyder,
2019). Following the synthesis of findings, a conceptual framework is proposed as an
integrative contribution to the field.

Search Protocol and Database Selection

The literature search was conducted across five databases: Scopus, Web of Science, ERIC,
TR Dizin, and Google Scholar. These databases were selected to ensure broad disciplinary
coverage across education, applied linguistics, and educational technology, as well as to
capture both international and Turkish-language scholarship relevant to the research
questions. The search was carried out using Boolean combinations of terms across three
conceptual domains. The main search string was thus formed with terms combined using
AND and OR operators to produce targeted queries adapted to each database's search syntax
as (“artificial intelligence” OR “Al” OR “generative AI” OR “genAl” OR “Al literacy” OR
“large language models”) AND (“21st century skills” OR “4Cs” OR “critical thinking” OR
“creativity” OR “communication” OR “cooperation” OR “Al competency” OR “digital
literacy”) AND (“ELT” OR “EFL” OR “language education” OR “communicative
competence”). The search was limited to publications from 2016 onward to reflect
developments in both digital competency frameworks and contemporary Al discourse, with
no language restriction applied at the initial search stage. The initial search yielded 1,984
records in total, distributed as Scopus (n = 642), Web of Science (n = 417), ERIC (n = 301), TR
Dizin (n = 178), and Google Scholar (n = 446). After removing 851 duplicates, 1,133 unique
records remained for further screening. The complete selection process is reported in
accordance with PRISMA 2020 guidelines (Page et al., 2021) and illustrated in Figure 1.

Inclusion and Exclusion Criteria

Records were screened against a set of predefined inclusion and exclusion criteria applied
in two stages: title and abstract screening, followed by full-text review. Studies were included
if they were published between 2016 and 2026, written in English or Turkish, and accessible in
full text through Scopus, Web of Science, ERIC, TR Dizin, or Google Scholar. The 2016 cutoff
was selected to capture developments in digital competency frameworks such as
DigCompEdu (Caena & Redecker, 2019) and early Al literacy discourse, while also reflecting
the period during which 21st-century skills research began engaging substantively with
technological transformation. To be included, a study had to address Al, generative Al, or Al
literacy in an educational context and engage with 2Ist-century skills, competency
frameworks, or related pedagogical constructs. Empirical studies, conceptual papers, and
individually authored framework contributions were all considered eligible, including
qualitative, quantitative, and mixed-method designs.

Studies were excluded if they were systematic or narrative reviews, bibliometric analyses,
meta-analyses, or editorials, as the present study aims to synthesize primary and conceptual
sources rather than second-order syntheses. Institutional or organizational framework
documents published by bodies such as EU, UNESCO or OECD were excluded from the
analytical corpus, though retained as contextual references in the introduction and discussion
sections. Studies focusing solely on technical AI development without pedagogical relevance,
those situated outside educational contexts, and those for which full text could not be retrieved
were also excluded. Applying these criteria to the 1,133 screened records at the title and
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abstract stage reduced the pool to 104 studies for full-text review. Following full-text
assessment against all inclusion and exclusion criteria, 46 studies were retained for inclusion
in the final analytical corpus. The complete selection process is illustrated in Figure 1.

IDENTIFICATION
Records identified through database searching
O S COPUS s R T S R R e n = 642
¢ Webiof Science ... nuniniisiiivivii n =417
SERIC cscnsmmismsmn i i me v s n = 301
o TREPDIZIM oscavmmsammammsmssivsitisissviss st n=178
G001 SCROIAY. ..ovvcnvanmimmmnssmmnssmsias n = 446
Total records identified .................................... n= 1,984
K 2
DUPLICATE REMOVAL
Duplicate records removed ............ccccceeeeeeeeenninn. n = 851
Records after duplicates removed .................... n= 1,133
v
SCREENING
Records screened (title & abstract)...................... n= 1,133
Records:excluded .oinsisminagnseansanng n= 1,029
Reasons:
+ Outside publication period (2016-2026)
+ No Al or 21st-century skills focus
+ Non-educational context
- Language other than English or Turkish
v
ELIGIBILITY
Full-text articles assessed for eligibility ................ n =104
Full-text articles excluded ............cccoeeeeeeeeeeeenenn, n=>58
* Reviews / meta-analyses .............ccccoceeeiiiiiinn, n=23
+ Institutional framework documents .................... n=9
+ No substantive AI-ELT connection ................... n=12
+ Editorials / opinion papers ..............ccoeeeiiiieeinnnnn. n=
+ Full text unavailable ..............ccccciiiiiiieieeeeeeees n=
L 2
INCLUDED
Studies included in final analytical corpus ............ n = 46
Empirical studies Conceptual studies Framework studies
n =24 n=14 n=2_§8

Figure 1. PRISMA 2020 Flow Diagram of the Study Selection Process
Data Extraction and Thematic Synthesis

Following the final selection of 46 studies, a structured data extraction process was carried
out to ensure consistency across sources. As given in Appendix 1, for each included study, the
information about author(s), year of publication, country or institutional context, study type
(empirical, conceptual, or framework), research methodology where applicable, key
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constructs addressed, and primary findings or theoretical contributions relevant to the three
research questions was recorded. This information was then organized into a data extraction
matrix to facilitate systematic cross-study comparison.

Thematic synthesis was then conducted in three iterative stages, drawing on the approach
outlined by Thomas and Harden (2008). First, each study was read closely to identify key
concepts, dominant framings of AI and 2lst-century skills, and underlying theoretical
assumptions. Second, an open coding process was applied to group recurring ideas into initial
thematic categories. Third, a cross-study comparison was conducted to identify patterns of
convergence and divergence across the corpus, enabling the construction of higher-order
themes that informed the proposed conceptual framework. This iterative process reflects the
interpretive nature of qualitative synthesis and is consistent with established approaches to
literature-based theory development (Snyder, 2019).

Trustworthiness and Rigor

Several strategies were employed to enhance the trustworthiness and rigor of the review
process. First, credibility was supported through source triangulation. The analytical corpus
integrates empirical studies, conceptual papers, and individually authored framework
contributions across diverse geographical and institutional contexts, reducing the risk of
perspective bias in the thematic synthesis. Second, dependability was addressed by following
a transparent and documented protocol, including predefined search terms, inclusion and
exclusion criteria, and a structured data extraction matrix, ensuring that the selection and
analysis process can be traced and replicated. Third, confirmability was strengthened by
grounding all thematic interpretations in patterns identified across multiple sources rather
than in isolated findings, and by maintaining explicit links between the emerging themes and
the studies from which they were derived.

Reflexivity was also considered throughout the analytical process. As Creswell and Poth
(2018) emphasize, researchers conducting qualitative synthesis must acknowledge their
interpretive role and remain attentive to how prior theoretical commitments may shape the
reading of source material. In the present study, this was addressed by returning iteratively to
the corpus during coding and by subjecting initial thematic categories to cross-study scrutiny
before finalizing the framework. It should be acknowledged, however, that the study reflects
a single-researcher analytical process, which represents a limitation with respect to inter-rater
reliability. Future replications of this review could benefit from independent double-coding to
further strengthen confirmability.

Scope and Limitations

The present study involves several limitations that should be acknowledged. First, as a
literature-based synthesis, the study does not include primary data collection and therefore
cannot capture the lived experiences of learners or teachers in Al-mediated ELT environments.
The findings reflect patterns identified across existing publications, which vary in context,
methodology, and scope, and may not fully represent the diversity of ELT practice globally.
Second, although the search protocol was applied systematically across five databases, the
rapidly evolving nature of Al research means that relevant studies published after the search
date or indexed in databases not covered by this review may not be represented in the corpus.
This concern is corroborated by Tan et al. (2025), who note that Al-in-education research is
heavily dominated by US- and China-based studies, leaving Global South contexts, low-
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resource languages, and multilingual classrooms severely underrepresented. Third, the
proposed framework has not yet been empirically validated in real classroom settings, which
limits claims about its practical effectiveness. This is consistent with the purpose of the study,
which is conceptual development rather than empirical generalization, as emphasized by
Snyder (2019). Fourth, the study is primarily situated within ELT contexts, and while many of
the identified competencies are transferable, their application may vary across other
disciplines and educational levels. Finally, the thematic synthesis reflects a single-researcher
analytical process, which, as noted in the trustworthiness section, represents a limitation with
respect to inter-rater reliability. These limitations notwithstanding, the study offers a
theoretically grounded and methodologically transparent synthesis that can serve as a
foundation for future empirical investigation.

FINDINGS

The thematic synthesis of the 46 studies included in this review revealed five overarching
themes reflecting the current state of knowledge on Al, 21st-century skills, and ELT. These
themes emerged inductively through iterative coding and cross-study comparison. During the
initial coding stage, recurring concepts across the corpus were grouped into thematic
categories including Al literacy, human-Al collaboration, prompt literacy and algorithmic
communication, adaptive and personalized learning, teacher agency and professional identity,
ethical regulation, and assessment transformation. These initial categories were subsequently
consolidated through cross-study analysis into five higher-order themes. The synthesis
attends both to dominant perspectives within each thematic strand and to the conceptual
limitations that recur across the literature. The five themes, presented in Table 1 below and
elaborated in the sections that follow, address the limitations of traditional 21st-century skills
frameworks, Al literacy as a core competency, human-AlI collaboration and prompt literacy,
the transformation of teacher agency and pedagogical roles, and assessment transformation
and ethical-cognitive regulation.

Table 1. Thematic Synthesis of Al and 21st-Century Skills Literature

Theme ELT Relevance Identified

Limitation

Dominant
Perspective

Studies in Corpus

1- Limitations of Skills as

Caglar (2026); Cinar (2021);

4Cs operation-

No relational

traditional 21st- human- Ekizer & Yildirim (2023); alized through or Al-

century skills  centered, AI- Halvorsen (2018); Seimiya & communicative mediated

frameworks agnostic Kang (2026); Trisnawati etal. ~ and task-based dimension
competencies (2023); Wicks & Paulus (2022)  ELT pedagogies

2- Al literacy as Al literacy as  Allen & Kendeou (2024); Chiu Al literacy Additive

a core foundational  (2025); Chiu et al. (2024); redefines language rather than

competency for learning  Gunder & Ford (2025); teacher transformative
and Harishree (2025); Karaduman  professional framing
participation  (2025); Kartal (2023); Salhab &  identity and EFL

Aboushi (2025); Seung &
Basham (2024); Tadimalla &
Mabher (2024); Zhang et al.
(2025a)

learner agency
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Theme Dominant Studies in Corpus ELT Relevance Identified
Perspective Limitation
3- Human-AI Al as cognitive Avsheniuk et al. (2024); Aydin  Learners co- Weak
collaboration,  partner in Yildiz (2024); Khalid (2026); construct texts with grounding in
prompt literacy, meaning- Kotamjani et al. (2026); Mncube Al engage in AI-  SLA theory
and co- making and et al. (2026); Muthmainnah et al. simulated and ELT
regulation language (2022); Rahimi & Teimouri dialogue, and pedagogy

production (2025); Sofyan & Hasan (2026); receive automated
Szabd & Szoke (2024); Thamdee language feedback
& Man-khongdi (2025)

4- Trans- Al reshapes  Caena & Redecker (2019); ELT teachers shift Limited ELT-
formation of teacher Cardenas Toledo et al. (2025);  from language specific
teacher agency identity, Cukurova & Miao (2024); Daner input providers to application of
and pedagogical instructional et al. (2026); Fatmasari (2026);  facilitators of AI- competency
roles design, and Ng et al. (2023); Ofem et al. mediated language frameworks

professional  (2026); Rijali et al. (2026); Sain & learning

competence  Baturay (2024); Sumarsih & experiences

Auliya (2026)

5- Assessment Al challenges Cai (2025); Gémez Nifio etal. Al complicates Fragmented

transformation traditional (2025); Hago Elmahdi et al. authorship, and context-
and ethical- assessment (2025); Khlaif et al. (2025); originality, and free
cognitive models and  Marda'is et al. (2025); Ozkan performance assessment
regulation introduces (2026); Trisnawati et al. (2023); measurementin  frameworks
new ethical ~ Tu & Chen (2025); Zhang et al. ELT writing and
imperatives ~ (2025b) speaking tasks

Note. All studies listed contributed to the thematic synthesis. Some studies inform more than one theme.
Theme 1: Limitations of Traditional 21st-Century Skills Frameworks

Foundational 21st-century skill frameworks, most notably the 4Cs model advanced by P21
(2009), conceptualize competence as an inherently human-centered capacity. Cinar (2021) and
Halvorsen (2018) illustrate how these skills have been embedded in ELT through
communicative and task-based pedagogies, while Ekizer and Yildirim (2023) confirm that ELT
students broadly endorse the 4Cs as professionally relevant. Yet as Caglar (2026) contends, the
epistemological foundations of such frameworks presuppose a world in which cognitive labor
remains exclusively human. This presupposition is no longer tenable. Wicks and Paulus (2022)
acknowledge that Al disrupts the future-oriented premises on which the 4Cs were built, and
Seimiya and Kang (2026) demonstrate through historical and cross-framework analysis that
generic skill definitions have not kept pace with the relational demands of human-AlI
environments. Trisnawati et al. (2023) characterize this tension as inherently double-edged as
Al simultaneously enables and erodes the very competencies these frameworks seek to
cultivate. Taken together, the evidence points not to the obsolescence of the 4Cs but to their
incompleteness. The framework requires extension beyond individual cognitive performance
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toward competencies that are relational, distributed, and co-constructed through human-Al
interaction.

Theme 2: Al Literacy as a Core Competency

A second prominent theme concerns the conceptualization of Al literacy as an
indispensable competency for learners and educators alike. Allen and Kendeou (2024) define
it as a multidimensional construct encompassing knowledge, evaluation, collaboration,
contextualization, autonomy, and ethics, arguing that Al-literate individuals must do more
than use Al tools effectively. Chiu (2025) draws a productive distinction between Al literacy
as foundational awareness and Al competency as the capacity to act responsibly with Al in
context, a distinction that carries direct implications for how ELT professionals are trained and
assessed. Chiu et al. (2024) further specify that competency frameworks for educational
settings must integrate ethical reasoning and self-reflection alongside technical
understanding. From a curricular standpoint, Tadimalla and Maher (2024) advocate for
sociotechnical approaches that address not only how AI works but also its broader social and
ethical consequences, while Gunder and Ford (2025) situate Al literacy within the TPACK
framework, emphasizing that pedagogical and content knowledge must evolve alongside
technological knowledge. Empirically, Karaduman (2025) finds that pre-service EFL teachers
report moderate Al literacy alongside notably lower confidence in pedagogical Al integration,
a gap that signals the inadequacy of current teacher preparation programs. Salhab and
Aboushi (2025) similarly demonstrate that Al literacy and 21st-century skills jointly predict
generative Al acceptance among college students. Zhang et al. (2025b) add a psycholinguistic
dimension, showing that Al literacy reduces classroom anxiety and strengthens willingness to
communicate among EFL learners.

Beyond ELT-specific contexts, Walter (2024) similarly identifies Al literacy, prompt
engineering, and critical thinking as an interdependent triad essential for responsible Al use
across educational settings, lending broader theoretical support to the centrality of these
constructs within the present framework. Across these studies, Al literacy emerges not as a
technical add-on but as a transformative orientation that reframes how competence itself is
understood in Al-mediated learning environments. This fragmentation is also visible at the
level of competency modeling itself. Sattelmaier and Pawlowski (2025) systematically
compared 14 existing Al teacher competency frameworks and proposed a 98-item model co-
designed with 46 stakeholders, while Burneo-Arteaga et al. (2025), synthesizing 1,737
bibliometric records, concluded that no unified Al competency framework for teachers yet
exists. Zou et al. (2025) similarly proposed a 12-competency, four-domain model with a six-
level proficiency scale (Novice to Leader), illustrating that even recent attempts to consolidate
the field continue to multiply rather than converge.

Theme 3: Human-AlI Collaboration, Prompt Literacy, and Co-Regulation

A third theme concerns the shift from viewing Al as a passive tool toward understanding
it as a cognitive partner in meaning-making. Thamdee and Man-khongdi (2025) argue that this
shift demands a fundamental reconceptualization of communicative competence in ELT, one
that accounts for human-Al interaction as a qualitatively new mode of language use.
Kotamjani et al. (2026) extend this argument by demonstrating that Al-mediated interaction
reshapes pedagogical paradigms across ELT contexts, as learners increasingly co-construct
texts with Al, engage in simulated dialogues, and navigate automated feedback systems. The
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capacity to communicate effectively with Al systems, often referred to as prompt literacy or
algorithmic communication, emerges as a distinct and teachable competency. Rahimi and
Teimouri (2025) provide empirical evidence that ChatGPT integration in language classrooms
significantly shapes learners' digital skills, including creative and evaluative capacities,
though collaborative skills show comparatively weaker gains. Aydin Yildiz (2024) similarly
finds that generative Al supports pre-service EFL teachers' critical thinking and creativity
during lesson planning, provided that human oversight is maintained.

Beyond individual skill development, Mncube et al. (2026) and Szabd and Szoke (2024)
highlight the role of Al in supporting learner autonomy and self-directed engagement, while
Sofyan and Hasan (2026) caution that unregulated Al use risks displacing the deeper cognitive
engagement that effective language learning requires. Khalid (2026) and Avsheniuk et al.
(2024) corroborate these tensions empirically, showing that EFL learners benefit from Al-
mediated practice yet remain vulnerable to dependency and surface-level engagement
without structured pedagogical guidance. Muthmainnah et al. (2022) further demonstrates
that the quality of human-Al collaboration is mediated by learner readiness, motivational
factors, and the degree to which Al use is embedded in intentional instructional design.
Collectively, these findings suggest that human-AlI collaboration is not a spontaneous outcome
of tool availability but a competency that must be explicitly cultivated within ELT curricula.

Theme 4: Transformation of Teacher Agency and Pedagogical Roles

The integration of Al into educational settings is fundamentally altering what it means to
be a teacher. Fatmasari (2026) argues that the traditional positioning of teachers as knowledge
transmitters is giving way to a more complex professional identity centered on facilitation,
instructional design, and ethical mediation. Daner et al. (2026) operationalize this shift through
a generative Al-responsive competency framework for higher education, identifying human-
Al collaboration, ethical decision-making, and curriculum redesign as the defining demands
of Al-era teaching. In ELT specifically, Almegren et al. (2025) provide empirical grounding for
this shift, identifying four emergent instructor roles, evolving facilitators, blended-role
practitioners, flexible material designers, and creative prompters, that reflect a departure from
purely human-interactive teaching toward Al-integrated professional identities. Ng et al.
(2023) situate these demands within the post-pandemic educational landscape, demonstrating
that teachers' Al digital competencies and 21st-century skills are now inextricably linked, yet
remain underdeveloped in most professional preparation contexts. Caena and Redecker
(2019), whose DigCompEdu framework continues to inform teacher competency policy across
Europe, provide a foundational reference point, though their model predates the generative
Al era and requires substantive extension to address current realities. Cukurova and Miao
(2024) advance this argument by proposing that teacher competency frameworks must now
foreground human-centered Al pedagogy as a distinct professional domain.

In ELT specifically, this transformation carries particular weight. Sumarsih and Auliya
(2026) find that pre-service EFL teachers demonstrate reasonable readiness for Al integration
across task-oriented dimensions yet struggle with the deeper pedagogical reasoning required
to embed Al meaningfully within language learning objectives. In a related Turkish context,
Demirkan (2024) reports that teachers working in project schools express generally positive
but still exploratory attitudes toward Al suggesting that institutional innovation capacity does
not automatically translate into pedagogically grounded Al integration. Rijali et al. (2026) and
Ofem et al. (2026) document from contrasting geographical contexts that structured
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professional development significantly improves teachers' capacity to use Al tools with
pedagogical intentionality rather than for peripheral administrative tasks. Sain and Baturay
(2024) further argue that effective Al integration requires teachers to move beyond technical
familiarity toward a critical understanding of how Al shapes learner cognition and motivation.
Cardenas Toledo et al. (2025) complement this perspective by examining how Al-responsive
instructional design can support differentiated learning in language classrooms. Taken
together, these findings suggest that teacher agency in Al-mediated ELT is not diminished by
technology but reconfigured around new responsibilities that demand both technical literacy
and pedagogical depth.

Theme 5: Assessment Transformation and Ethical-Cognitive Regulation

The fifth theme addresses the profound challenges that Al integration poses for assessment
practice and the ethical dimensions of Al use in educational contexts. Khlaif et al. (2025)
provide one of the most structurally developed contributions in this area, proposing a four-
position framework that maps educators' responses to generative Al in assessment design
across positions of resistance, avoidance, adoption, and exploration. Their findings reveal that
while many educators recognize the need to redesign assessment tasks, institutional and
ethical constraints significantly slow this process. Harishree (2025) and Zhang et al. (2025a)
complement this perspective by arguing that Al-enhanced learning environments demand
assessment models that foreground process, transparency, and learner reflection over
product-oriented assessment and evaluation tools. In ELT specifically, these shifts carry
immediate consequences. The use of generative Al in writing tasks complicates established
notions of authorship, originality, and cognitive effort, raising questions about what language
assessment can legitimately claim to measure when Al participates in text production.

Ethical regulation emerges across the corpus as an inseparable dimension of this challenge.
Zhang et al. (2025a) demonstrate empirically that high levels of Al dependency correlate
negatively with critical thinking, problem-solving, and collaborative skills among pre-service
teachers, suggesting that unreflective Al use actively undermines the competencies that
education seeks to cultivate. Cai (2025) frames this tension as a question of pedagogical design,
arguing that the risks of Al use in language education are not inherent to the technology but
arise from how it is integrated and regulated. Hago Elmahdi et al. (2025) extend this argument
to cultural and institutional contexts, showing that ethical Al use in education is shaped by
local norms, regulatory frameworks, and the degree to which learners are prepared to engage
critically with Al outputs. Ozkan (2026) adds a disciplinary nuance by examining Al attitudes
among fine arts students, finding that creative domains present distinctive challenges for both
Al literacy development and ethical Al engagement. Marda'is et al. (2025) and Gomez Nifo et
al. (2025) further document that gamified and technology-enhanced AI environments can
support higher-order thinking, yet only when embedded within instructional frameworks that
explicitly address ethical use and cognitive self-regulation. Tu & Chen (2025) synthesize these
concerns by arguing that Al literacy education must prioritize ethical-cognitive regulation as
a foundational rather than supplementary dimension of competency development.
Collectively, these findings indicate that assessment transformation and ethical regulation are
not peripheral concerns but central to any coherent framework for Al-integrated learning in
ELT.
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DISCUSSION
Rethinking 21st-Century Skills in the Age of Al

The five themes that emerged from this review collectively point to a fundamental tension
in the existing literature. On one hand, influential international frameworks such as
UNESCO's Al competency frameworks for teachers and students (UNESCO, 2024a, 2024b),
the OECD's Al literacy framework for primary and secondary education (OECD, 2025), US
Department of Education, Office of Educational Technology report (US OoET, 2023), and the
Digital Education Council's Al Literacy for All model (DEC, 2025) represent significant
institutional efforts to define what Al-ready learners and educators should know and be able
to do. On the other hand, the empirical and conceptual studies synthesized in this review
consistently reveal that these frameworks, however comprehensive, share a common
limitation. They conceptualize Alliteracy as an additive competency layered onto existing skill
sets rather than as a transformative reconceptualization of learning itself. This finding aligns
with Seimiya and Kang's (2026) observation that generic skill frameworks have historically
responded to technological change through expansion rather than redefinition, with Chiu et
al.'s (2024) argument that educational AI frameworks tend to treat literacy as a module rather
than a lens, and with Jackson's (2024) and Jaramillo and Chiappe's (2024) theoretical and
curricular reviews, which similarly frame Al's educational impact through general learning
theory and curriculum design without addressing the discipline-specific demands of language
production and interaction that distinguish ELT from general education.

The present review extends these critiques by demonstrating that this additive orientation
is not merely a theoretical limitation but a pedagogically consequential one, particularly in
ELT contexts where language production, interaction, and assessment are already undergoing
profound transformation through Al integration. The proliferation of competing frameworks
lends empirical weight to this critique. Burneo-Arteaga et al. (2025) explicitly conclude that,
despite synthesizing 1,737 records, no unified AI competency framework for teachers exists,
while Sattelmaier and Pawlowski's (2025) comparison of 14 frameworks, Zou et al.'s (2025)
proposal of yet another model, and Annapureddy et al.'s (2025) 12-competency model for
generative Al literacy suggest that the field is converging in scope but not in structure. This
pattern corroborates the additive orientation identified across the present review, each new
framework tending to append further sub-domains to existing ones rather than
reconceptualizing competencies.

From Instrumental Al Use to Human-AI Co-Regulation

A recurring pattern across the reviewed studies is the dominance of what might be termed
an instrumental orientation toward Al, in which technology functions as a facilitative add-on
to existing pedagogical practices rather than as a force that fundamentally reshapes them. Sain
and Baturay (2024) and Marda'is et al. (2025) exemplify this orientation by foregrounding Al's
capacity to personalize learning and increase engagement, while Aydin Yildiz (2024) and
Rahimi and Teimouri (2025) demonstrate measurable gains in ELT-relevant competencies
through Al tool use. These findings are broadly consistent with the affordance-focused
discourse that characterizes much of the Al-in-education literature and with the enabling
functions emphasized in frameworks such as UNESCO's Al competency frameworks (2024a,
2024b) and the OECD's future skills agenda (2024).
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However, a more critical strand of the corpus challenges this perspective on both empirical
and theoretical grounds. Zhang et al. (2025b) provide compelling evidence that high Al
dependency correlates negatively with critical thinking and collaborative skills, a finding that
directly complicates celebratory accounts of Al-enhanced learning. Trisnawati et al. (2023)
characterize the relationship between AI and 21st-century skill development as inherently
double-edged, while Sofyan and Hasan (2026) caution that unreflective Al use risks producing
surface-level engagement that displaces the deeper cognitive processes language learning
demands. These findings resonate with broader concerns in the educational technology
literature about the gap between technological availability and pedagogical intentionality.

What distinguishes the present synthesis from prior reviews is its identification of co-
regulation as the conceptual bridge between these two positions. Drawing on Mncube et al.
(2026), Thamdee and Man-khongdi (2025), and Kotamjani et al. (2026), this review argues that
effective human-Al interaction in ELT is neither passive tool use nor uncritical dependency
but an active, metacognitive process through which learners continuously negotiate their
engagement with Al systems. This position extends Chiu's (2025) literacy-competency
distinction by foregrounding the regulatory and relational dimensions of Al-mediated
learning that existing frameworks have yet to adequately theorize. It also responds directly to
the call by Caena and Redecker (2019) for competency frameworks that evolve alongside
technological change, suggesting that co-regulation should be treated not as an advanced skill
but as a foundational orientation for all learners in Al-mediated educational environments.

Al Integration in ELT towards a Pedagogically-grounded Reconceptualization

The ELT-specific implications of the reviewed literature are both substantive and
undertheorized. Language learning has long been understood through the lens of
communicative competence, a construct rooted in Hymes' (1972) sociolinguistic framework
and developed through Canale and Swain's (1980) multidimensional model encompassing
grammatical, sociolinguistic, discourse, and strategic competencies. These foundational
models assume that communication is an inherently human activity, shaped by social context,
interactional negotiation, and affective investment. Generative Al challenges each of these
assumptions simultaneously. When learners co-construct written texts with Al, receive
automated corrective feedback, or practice spoken interaction through Al-simulated dialogue,
the communicative act is no longer exclusively human. As Thamdee and Man-khongdi (2025)
argue, this demands not merely an update to communicative competence theory but a
structural reconceptualization that incorporates human-Al interaction as a legitimate and
pedagogically significant mode of language use.

This reconceptualization has direct implications for how SLA theory frames key learning
processes. Interaction hypothesis research, most notably Long's (1996) account of negotiation
of meaning as a driver of acquisition, has traditionally privileged human interlocutors as the
source of comprehensible input and corrective feedback. Yet Khalid (2026) and Avsheniuk et
al. (2024) demonstrate empirically that EFL learners engage in extended meaning negotiation
with Al tools, reporting gains in grammatical accuracy and speaking confidence. Whether
such interaction constitutes acquisition-facilitative negotiation in the SLA sense remains an
open question, but the evidence suggests that Al-mediated interaction activates processes that
are at minimum functionally analogous to those theorized by Long and by Swain's (1985)
output hypothesis. Rahimi and Teimouri (2025) add further nuance by showing that ChatGPT
integration supports creative and evaluative language production while producing
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comparatively weaker gains in collaborative communication, a finding that maps onto the
distinction between output-oriented and interaction-oriented dimensions of language
development.

Corrective feedback, another cornerstone of SLA research, is similarly implicated.
Automated feedback systems have long been examined in CALL research, but generative Al
introduces a qualitatively different dynamic in which feedback is not rule-based but
contextually generated, potentially more responsive to learner-specific output yet
simultaneously less transparent and harder to evaluate critically. Al can provide immediate
feedback and simulate interaction promptly. Kotamjani et al. (2026) highlight this opacity as a
pedagogical concern, arguing that learners need explicit guidance in evaluating Al-generated
feedback rather than accepting it uncritically. Cardenas Toledo et al. (2025) and Daner et al.
(2026) corroborate this finding from the teacher's perspective, showing that ELT educators
who integrate generative Al most effectively are those who scaffold critical engagement with
Al output rather than treating it as authoritative. These findings collectively suggest that
prompt literacy, the capacity to formulate effective inputs, interpret outputs, and refine
human-Al interaction, is not merely a technical skill but a metacognitive and communicative
competency with deep roots in ELT pedagogy. Indeed, prompt literacy is both an Al
competency and a language-use competency, which would give the opportunity to improve
both skills simultaneously.

Assessment in ELT is the third area where Al integration creates particularly acute
disciplinary tensions. Traditional writing assessment in language education relies on
constructs such as coherence, cohesion, lexical diversity, and argumentative development, all
of which can now be substantially shaped or generated by Al Khlaif et al. (2025) demonstrate
that educators across educational contexts are actively redesigning assessment tasks in
response to generative Al, yet the criteria and frameworks guiding these redesigns remain
inconsistent and theoretically underdeveloped. Process-based writing approaches, long
advocated in ELT as alternatives to product-focused assessment, offer a promising foundation
for Al-aware evaluation models, as they foreground the decisions, revisions, and reflections
that constitute writing development rather than the final textual product alone. Cai (2025)
argues that this shift requires ELT educators to distinguish explicitly between Al-supported
preparation and independent language performance, a distinction that demands new
assessment literacy competencies from teachers. Taken together, these disciplinary
considerations suggest that ELT is not merely an applied context for generic Al-education
frameworks but a theoretically rich domain whose established constructs, communicative
competence, interaction, output, and feedback, provide essential conceptual resources for
understanding what human-AI co-regulation means in language learning specifically.

A Conceptual Framework of Al-Integrated Competencies for ELT

Drawing on the five themes identified in this review, the present study proposes a
framework of Al-integrated competencies that reconceptualizes skill development in ELT as a
relational, co-constructed, and ethically regulated process. Rather than replacing the 4Cs
model, the framework extends it by incorporating dimensions that reflect the realities of
human-Al interaction in language learning environments. As illustrated in Figure 2, the
framework comprises four interrelated competency dimensions organized around a central
construct of human-Al co-regulation, grounded in the communicative and task-based
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traditions of ELT pedagogy, and oriented toward concrete implications for instructional
design and assessment.

Al-Integrated Competencies Framework for ELT

Extending the 4Cs toward relational, co-constructed, and ethically regulated human-AlI learning

Implications for ELT pedagogy and assessment
Reconceptualized communicative competence; process-based assessment;

Al-aware instructional design; teacher professional identity
7y

Ethical-cognitive regulation

Responsible Al use and critical self-regulation
Khlaif et al. (2025); Zhang et al. (2025b)

A

Al literacy Human-AlI collaboration Teacher agency

Critical evaluation Prompt literacy and algorithmic communication Instructional design

Allen and Kendeou (2024) Kotamjani et al. (2026); Daner et al. (2026)
Thamdee and Man-khongdi (2025)

A

Human-AlI co-regulation

Relational, distributed, co-constructed learning

A

Foundation
4Cs framework (P21, 2009) and communicative competence in ELT

Figure 2. Al-Integrated 21st-Century Competencies Framework for ELT

The first dimension, Al literacy, forms the foundational layer of the framework. As Allen
and Kendeou (2024) argue, Al literacy encompasses not only technical awareness but also
critical evaluation, ethical reasoning, and reflective engagement with Al systems. Chiu (2025)
further distinguishes between Al literacy as conceptual understanding and Al competency as
the capacity to act effectively with Al in context, a distinction with direct relevance for how
ELT teachers and learners are prepared. Karaduman (2025) documents that pre-service EFL
teachers already exhibit a significant gap between AI awareness and pedagogical Al
competency, underscoring the urgency of embedding Al literacy development within teacher
education programs rather than treating it as a supplementary module. Furthermore, recent
scholarship has highlighted prompt literacy as a foundational competency for effective
human-AI collaboration, emphasizing learners’ ability to formulate purposeful prompts,
communicate with Al systems strategically, and critically interpret Al-generated responses
(Zhou et al., 2026).

The second dimension, human-Al collaboration and prompt literacy, addresses the shift
from tool use to cognitive partnership. Thamdee and Man-khongdi (2025) reconceptualize
communicative competence to incorporate human-Al interaction as a legitimate mode of
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meaning-making, while Kotamjani et al. (2026) demonstrate how Al-mediated co-construction
of texts reshapes the pedagogical paradigms of ELT. Prompt literacy, the ability to formulate
effective inputs, interpret Al outputs, and iteratively refine human-AlI interaction, emerges
across multiple studies as a teachable and pedagogically significant competency rather than a
purely technical skill (Rahimi & Teimouri, 2025; Chiu et al., 2024).

The third dimension, ethical-cognitive regulation, addresses the dual challenge of
managing both the cognitive and ethical implications of Al use in language learning. Zhang et
al. (2025b) provide empirical evidence that unreflective Al dependency actively undermines
critical thinking and collaborative skills, while Khlaif et al. (2025) demonstrate that assessment
redesign in generative Al contexts demands transparency, accountability, and a clear
distinction between Al-supported and independent performance. UNESCO (2024a, 2024b)
and MoNE (2025) both position ethical Al engagement as a foundational rather than advanced
competency, a view that the present framework operationalizes specifically within ELT
pedagogy.

The fourth dimension, teacher agency and instructional design, recognizes that the
effectiveness of Al integration in ELT depends not on the presence of technology but on how
it is pedagogically designed and implemented. Daner et al. (2026) identify human-Al
collaboration, ethical decision-making, and curriculum redesign as the defining demands of
Al-era teaching, while Sumarsih and Auliya (2026) document that pre-service EFL teachers
require structured support to translate Al awareness into pedagogically intentional practice.
Ng et al. (2023) further demonstrate that teacher AI competency and 21st-century skills are
now inextricably linked, suggesting that professional development frameworks such as
DigCompEdu (Caena & Redecker, 2019) and UNESCO's Al competency framework for
teachers (2024b) must be substantially extended to address the generative Al context.

At the center of the framework sits the construct of human-Al co-regulation, which
integrates the four dimensions into a coherent account of how learning unfolds in AI-mediated
ELT environments. Co-regulation, as elaborated across the reviewed literature, is neither
passive tool use nor uncritical dependency but an active, metacognitive process through which
learners continuously negotiate their engagement with Al systems (Mncube et al., 2026; Sofyan
& Hasan, 2026). This construct responds directly to the theoretical gap identified in the review
underlining the absence of a pedagogically grounded model that reconceptualizes 21st-
century skills as relational and distributed rather than individually held.

Implications of the Framework for ELT Pedagogy

The proposed framework carries direct implications for ELT, where production,
interaction, and feedback define the learning process. Harishree (2025) argues that Al
integration necessitates a redefinition of communicative competence to include interaction
with intelligent systems, a shift that challenges established teaching and assessment practices.
In writing pedagogy, generative Al complicates notions of authorship and cognitive effort,
making process-based assessment models that emphasize transparency and reflection
increasingly necessary (Khlaif et al., 2025). Speaking tasks similarly require a clear distinction
between Al-supported preparation and authentic performance, ensuring assessment remains
aligned with learning objectives (Aydin Yildiz, 2024; Rahimi & Teimouri, 2025). Teacher roles
are transformed accordingly. Daner et al. (2026) highlight the need for competencies in human-
Al collaboration and instructional design, while Sumarsih and Auliya (2026) find that teacher

44 | JEES



Akbuyik

readiness for Al integration remains uneven. This imbalance reflects a broader structural
pattern in the research base, where studies addressing student-facing AI applications
substantially outnumber those examining teacher professional development itself (Tan et al.,
2025). Teacher education programs must therefore treat Al-integrated pedagogy not as a
peripheral add-on but as a core component of professional competence, one that ultimately
supports stronger 21st-century skill development among language learners.

Toward a Human-Centered Al Pedagogy

The integration of Al in ELT represents not only a technological shift but a transformation
of pedagogical and epistemological assumptions. UNESCO (2024a, 2024b) and OECD (2024)
both emphasize that education in the age of Al must remain human-centered, prioritizing
critical thinking, ethical awareness, and meaningful interaction. This view aligns with Edmett
et al. (2024) and Kotamjani et al. (2026), who position Al as a force that should support rather
than displace pedagogical agency in language teaching. The findings of this review extend this
position by suggesting that such framing must move beyond instrumental use toward a
relational understanding of learning. The central question is not whether Al should be used in
ELT, but how its integration can preserve and strengthen human agency, critical thinking, and
authentic interaction. Redefining 21st-century skills in this sense requires a shift from
individually held competence to human-Al co-regulation, a shift the present framework
operationalizes specifically for language education.

CONCLUSION

This study set out to reconceptualize 21st-century skills in relation to Al and to develop a
coherent framework for understanding their implications in ELT. Through a systematic
literature review of 46 empirical, conceptual, and framework-oriented studies, the findings
demonstrate that traditional skill frameworks, particularly those centered on the 4Cs, are
increasingly insufficient for capturing the complexity of Al-mediated learning environments.
While these frameworks continue to offer valuable insights into cognitive and social
competencies, they remain grounded in a human-centered paradigm that does not fully
account for the participatory role Al now plays in knowledge production, interaction, and
feedback (Caglar, 2026; Wicks & Paulus, 2022). This shift necessitates a fundamental
reconsideration of how competencies are defined and developed, particularly within ELT,
where language production and interaction sit at the core of the learning process.

In response to this need, the study proposed a conceptual framework of Al-integrated
competencies that extends existing models by incorporating relational and regulatory
dimensions of learning. The framework identifies four interrelated components, Al literacy,
human-AlI collaboration and prompt literacy, ethical-cognitive regulation, and teacher agency,
organized around a central construct of human-AI co-regulation. These competencies reflect a
shift from individually held cognitive performance toward distributed and co-constructed
learning processes. As supported by both empirical research and recent competency modeling
efforts, including Allen and Kendeou (2024), Sattelmaier and Pawlowski (2025), and Zou et al.
(2025), effective engagement with Al requires not only technical understanding but also critical
evaluation, ethical awareness, and collaborative interaction grounded in disciplinary
pedagogy. The present study contributes to the literature by offering a theoretically grounded
and pedagogically relevant model that bridges existing gaps between skill frameworks, Al
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integration, and ELT practice, while also situating this synthesis within the established
theoretical resources of communicative competence and second language acquisition.

IMPLICATIONS AND FUTURE RESEARCH

The findings of this study carry significant implications for curriculum design, teacher
education, and assessment practices in ELT and related educational contexts. First, curriculum
development must move beyond the integration of isolated digital or Al-related skills and
instead adopt a holistic approach that embeds Al-integrated competencies into learning
objectives. In this context, Al literacy should not be treated as a standalone competency but as
an integral component of broader learning processes. Furthermore, the inclusion of prompt
literacy and human-AlI collaboration requires the redesign of tasks and activities to explicitly
incorporate interaction with Al systems as part of the learning experience.

Second, the transformation of teacher roles necessitates a fundamental rethinking of teacher
education programs. Teachers are increasingly expected to function as facilitators and
designers of learning environments rather than as sole knowledge transmitters (Daner et al.,
2026; Fatmasari, 2026). At the same time, teacher readiness for Al integration remains uneven,
revealing a gap between technological advancement and pedagogical practice (Karaduman,
2025; Sumarsih & Auliya, 2026). This concern is reinforced by recent analyses of teacher Al
literacy showing that professional development consistently privileges theoretical and
technical knowledge while leaving the practical judgment of when Al use is pedagogically
appropriate largely untheorized. Teacher education programs should therefore explicitly
address this question of judgment alongside technical Al literacy, rather than assuming that
procedural competence with Al tools is sufficient for sound pedagogical decision-making.
Consequently, teacher education must not only provide technical training but also foster
critical and reflective engagement with Al, preparing teachers to guide students through both
its cognitive and ethical dimensions.

Third, assessment practices must be fundamentally reconsidered in light of Al integration.
Traditional assessment models, which often prioritize final products over learning processes,
are increasingly insufficient in environments where Al contributes to task completion. As
Khlaif et al. (2025) emphasize, there is a need for process-based and transparent assessment
approaches that account for Al-assisted learning, distinguishing between Al-supported
preparation and independent performance, particularly in writing and speaking tasks.
Assessment criteria should also incorporate dimensions related to Al use, such as prompt
design, critical evaluation of outputs, and ethical awareness, reflecting a broader move toward
more authentic and context-sensitive forms of evaluation.

Future research should build on the conceptual framework proposed in this study by
empirically examining how Al-integrated competencies are enacted in real classroom settings.
There is a particular need for classroom-based and longitudinal studies that explore how
learners develop skills such as prompt literacy, human-AlI collaboration, and ethical-cognitive
regulation over time, as well as how these competencies vary across educational contexts,
proficiency levels, and cultural settings within diverse ELT environments. A further direction
concerns the geographic and linguistic concentration of the existing evidence base, which
remains dominated by a narrow set of national contexts, leaving multilingual classrooms and
lower-resource educational settings comparatively underexamined. Extending this line of
inquiry would help establish whether the framework proposed here holds across the diversity
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of contexts in which ELT actually takes place. Another important direction involves the
development of assessment tools and instructional models that operationalize Al-integrated
competencies in measurable and pedagogically meaningful ways. By extending the present
study through empirical validation and interdisciplinary inquiry, future research can
contribute to a more comprehensive and context-sensitive understanding of learning in the
age of AL
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APPENDIX

Appendix 1. Summary of Studies Included in the Analytical Corpus (n = 46)

Author(s) Year Country/Context Study Type Title Methodology Key Findings
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Kendeou, P. framework for Al literacy in education framework synthesis construct encompassing knowledge,
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autonomy, and ethical awareness.

Avsheniuk, N., 2024  Ukraine Empirical Empowering language learners’ critical Mixed-methods (survey EFL learners in Ukrainian higher education

Lutsenko, O., thinking: Evaluating ChatGPT's role in and classroom use ChatGPT extensively for language tasks,

Svyrydiuk, T., & English course implementation implementation) but critical engagement with Al outputs

Seminikhyna, N. remains limited without structured

pedagogical guidance.

Aydin Yildiz, T. 2024  Tirkiye Empirical Exploring the impact of ChatGPT on Qualitative case study Generative Al supports pre-service EFL
improving 21st-century skills for future (pre-service EFL teachers) teachers' critical thinking and creativity
English teachers during lesson planning during lesson planning, provided human

oversight is maintained.

Caena, F., & 2019  European Union Framework  Aligning teacher competence frameworks ~ Framework development DigCompEdu provides a foundational

Redecker, C. to 21st century challenges: The case for and policy analysis digital-competence reference for teacher
the European Digital Competence policy across Europe, though the model
Framework for Educators predates generative Al and requires

substantive extension.

Caglar, M. 2026  Tirkiye Conceptual  21st-century competencies in the age of Conceptual/theoretical Argues that the epistemological foundations
artificial intelligence: Reconstructing analysis of 4Cs-based frameworks presuppose a
education systems in the context of global world in which cognitive labor is exclusively
transformations human, a presupposition no longer tenable

in Al-mediated environments.

Cai, Y. 2025  China Conceptual  Navigating the impact of generative Al in  Conceptual/discussion Frames Al-related risk in language education
English language education paper as a question of pedagogical design and
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regulation rather than an inherent property
of the technology; argues for a clear
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Author(s) Year Country/Context Study Type Title Methodology Key Findings
distinction between Al-supported
preparation and independent performance.

Cardenas 2025  Ecuador Framework CARE+: A methodology for Al-enhanced ~ Methodology/framework  Proposes an Al-responsive instructional

Toledo, C., Soto learning that develops 21st century proposal design methodology that supports

Guerrero, F. M., competencies differentiated learning in language

& Loaiza, M. 1. classrooms.

Chiu, T.K. F. 2025  Hong Kong Conceptual Al literacy and competency: Definitions, ~ Conceptual review Distinguishes Al literacy (foundational
frameworks, development and future awareness) from Al competency (capacity to
research directions act responsibly with Al in context), with

direct implications for how ELT
professionals are trained and assessed.

Chiu, T. K, 2024  Hong Kong / Framework  What are artificial intelligence literacy Co-design framework Proposes a five-component framework

Ahmad, Z,, multinational and competency? A comprehensive development with K-12 (technology, impact, ethics, collaboration,

Ismailov, M., & framework to support them Al teachers self-reflection) and argues that competency

Sanusi, I. T. frameworks must integrate ethical reasoning

alongside technical understanding, rather
than treating Al literacy as a standalone
module.

Cinar, M. 2021  Tirkiye Conceptual  The conceptual integration of 21st Conceptual/theoretical Iustrates how 21st-century skills have
century skills into ELT analysis historically been embedded in ELT through

communicative and task-based pedagogies.

Cukurova, M., & 2024  United Kingdom/ Framework Al competency framework for teachers Institutional framework Argues that teacher competency frameworks

Miao, F. UNESCO development must foreground human-centered Al

pedagogy as a distinct professional domain.

Daner, S.U.N., 2026  Singapore/China  Framework Empowering university teachers in higher Framework development Identifies human-AlI collaboration, ethical

Shen, B. A,,
Yingying, C. H.
A, Jiahui, Y. U,,
Haimin, D. A. 1,

education: A generative Al-responsive
competency framework
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decision-making, and curriculum redesign as
the defining demands of Al-era teaching.
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Author(s) Year Country/Context Study Type Title Methodology Key Findings
& Cher-Ping, L.
L M.
Ekizer, F. N, & 2023  Tirkiye Empirical 21st century skills and learning Quantitative survey (ELT  ELT students broadly endorse the 4Cs as
Yildirim, S. S. environments: ELT students’ perceptions  students) professionally and academically relevant.
Fatmasari, R. K. 2026  Indonesia Conceptual  Education in the age of Al: From digital Conceptual/theoretical Argues that the traditional positioning of
teachers to artificial intelligence-based analysis teachers as knowledge transmitters is giving
learning way to a professional identity centered on
facilitation, instructional design, and ethical
mediation.
Goémez Nifio, J. 2025  Colombia Empirical Gamifying learning with Al: A pathway Empirical study Gamified and technology-enhanced Al
R., Arias to 21st-century skills (gamified Al environments support higher-order thinking
Delgado, L. P,, environments) only when embedded within instructional
Chiappe, A., & frameworks that explicitly address ethical
Ortega use and cognitive self-regulation.
Gonzdlez, E.
Gunder, A, & 2025  Multinational / Framework Al literacies and the TPACK framework: ~ Global study and Situates Al literacy within the TPACK
Ford, C. UNESCO IITE Insights from a global study on Al in framework integration framework, arguing that pedagogical and
education content knowledge must evolve alongside
technological knowledge.
Hago Elmahdi, 2025  Saudi Arabia Empirical Exploring the ethical implications and Qualitative study Ethical Al use in education is shaped by local
O.E., Allehyani, cultural considerations in using Al (cultural/ethical context)  norms, regulatory frameworks, and the
F.S, & technologies for EFL education in the degree to which learners are prepared to
AbdAlgane, M. Saudi context engage critically with Al outputs.
Halvorsen, A. 2018  United States Conceptual  21st century skills and the “4Cs” in the Conceptual/theoretical Illustrates how the 4Cs have been embedded
English language classroom analysis in ELT through communicative and task-
based pedagogies.
Harishree, C. 2025 India Conceptual  Digital thinking skills to develop twenty-  Conceptual/theoretical Argues that Al integration necessitates a

first century skills of the students in ELT
classroom

analysis (book chapter)
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redefinition of communicative competence to
include interaction with intelligent systems,
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challenging established teaching and
assessment practices.
Karaduman, C. 2025  Tiirkiye Empirical Pre-service EFL teachers’ perceived Al Quantitative survey (pre-  Pre-service EFL teachers report moderate Al
literacy and competency: The integration ~ service EFL teachers) literacy alongside notably lower confidence
of ChatGPT into English language in pedagogical Al integration, signaling a
teacher education gap in current teacher preparation programs.
Kartal, G. 2023  Tirkiye Conceptual  From digital literacy to Al literacy in Conceptual/theoretical Argues that the field has moved from digital
language teaching: Embracing the analysis (book chapter) literacy to Al literacy as a necessary
artificial intelligence age professional orientation for language
teachers, though this transition remains
poorly theorized in relation to language
acquisition.
Khalid, M. W. 2026 Arab World Empirical Investigating EFL learners” perceptions of Mixed-methods study EFL learners report gains in speaking
(unspecified) the use of Al language tools: A mixed- (EFL learners) confidence and grammatical accuracy
method study through Al tool use, while raising concerns
about culturally responsive implementation.
Khlaif, Z. N., 2025  Palestine Framework Redesigning assessments for Al-enhanced ~ Framework development Proposes a four-position framework
Alkouk, W. A, learning: A framework for educators in (resistance, avoidance, adoption,
Salama, N., & the generative Al era exploration) mapping educators' responses
Abu Eideh, B. to generative Al in assessment design;
institutional and ethical constraints slow
assessment redesign.
Kotamjani, S.S., 2026  Malaysia / Iran Conceptual  Al-integrated language learning Conceptual/theoretical Al-mediated interaction reshapes
Jafary, M., & transforming pedagogical paradigms in analysis (book chapter) pedagogical paradigms across ELT contexts
Amoozegar, A. ELT as learners co-construct texts with Al, engage
in simulated dialogues, and navigate
automated feedback systems.
Marda'is, M. L, 2025  Indonesia Empirical Integration of artificial intelligence (Al) Empirical study Al enables personalized learning pathways

Yeni, D. D,,
Nugraha, Y. N.,

and digital technology in enhancing 21st
century skills
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that support higher-order thinking skills,
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Ochtora, D. O,, though theoretical grounding in language
& Damayanti, F. education remains underdeveloped.
D.
Mncube, D. W., 2026  South Africa Empirical Artificial intelligence in higher education: ~ Systematic literature Al supports learner autonomy and self-
Maphalala, M. Supporting self-directed learning and review directed engagement in higher education,
C., & Mkhasibe, student autonomy contingent on adaptive learning design and
R.G. Al-supported feedback mechanisms.
Muthmainnah, 2022  Indonesia / Empirical Playing with Al to investigate human- Empirical study (EFL Al-based human-computer interaction
Ibna Seraj, P. M., Bangladesh / computer interaction technology and classrooms) strengthens critical thinking skills in EFL
& Oteir, L Saudi Arabia improving critical thinking skills to classrooms; quality of human-Al

pursue 21st century age collaboration is mediated by learner

readiness and motivational factors.

Ng, D.T.K, 2023  Hong Kong Empirical Teachers” Al digital competencies and Empirical study (teacher =~ Teachers' Al digital competencies and 21st-
Leung, J.K. L., twenty-first century skills in the post- competencies) century skills are inextricably linked, yet
Su, J., Ng, R.C. pandemic world remain underdeveloped in most professional
W., & Chuy, S. K. preparation contexts.
W.
Ofem, U. ], 2026  Nigeria Framework A standardized framework for structured ~ Framework development  Structured professional development
Ajuluchukwu, E. pedagogy and responsible knowledge significantly improves teachers' capacity to
N., Undie, S., (SPARK) building for integrating use Al tools with pedagogical intentionality
Orim, E. S, artificial intelligence into 21st century rather than for peripheral administrative
Olom, P. A., classrooms tasks.
Adie, J., &
Ebaye, A. S.
Ozkan, Z. C. 2026  Tirkiye Empirical Examining the relationships between Quantitative correlational ~Creative domains present distinctive

university students’ 21st century skills,
artificial intelligence literacy and artificial
intelligence attitudes

study (fine arts students)
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challenges for both Al literacy development
and ethical Al engagement among fine arts
students.
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Rahimi, A.R.,, & 2025 Iran Empirical Advancing language education with Empirical study ChatGPT integration significantly shapes
Teimouri, R. ChatGPT: A path to cultivate 21st- (language classrooms) learners' creative and evaluative digital
century digital skills skills, though collaborative skills show
comparatively weaker gains.
Rijali, S., 2026  Indonesia Empirical Utilizing interactive technology and Empirical study (teacher  Structured professional development
Ritonga, R. F., artificial intelligence for 21st-century professional significantly improves teachers' capacity to
Nasution, R. A, teachers development) use Al tools with pedagogical intentionality.
& Adinda, A.
Sain, Z. H., & 2024  Tirkiye Conceptual  Fostering 21st century skills: Al Conceptual/discussion Argues that effective Al integration requires
Baturay, M. H. integration for innovative education paper teachers to move beyond technical
enhancement familiarity toward a critical understanding of
how Al shapes learner cognition and
motivation.
Salhab, R., & 2025  Palestine Empirical Influence of Al literacy and 21st-century ~ Quantitative survey Al literacy and 21st-century skills jointly
Aboushi, M. M. skills on the acceptance of generative (college students) predict generative Al acceptance among
artificial intelligence among college college students.
students
Seimiya, F., & 2026  Japan/South Conceptual  Redefining generic skills in the Al era: A Historical and cross- Generic skill definitions have not kept pace
Kang, R. Korea conceptual review based on historical framework analysis with the relational demands of human-Al
evolution and international frameworks environments, having historically responded
to technological change through expansion
rather than redefinition.
Seung, Y., & 2024  United States Conceptual  Conceptualizing Al literacy: A critical Conceptual/theoretical Emphasizes the importance of
Basham, J. skill for the 21st century analysis understanding how Al systems function and
how their outputs should be critically
assessed.
Sofyan, A., & 2026  Indonesia Empirical Optimizing ChatGPT as a means of Empirical study Unregulated Al use risks displacing the

Hasan, M.

digital literacy for 21st century students
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deeper cognitive engagement that effective
language learning requires, despite
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ChatGPT's capacity to provide immediate
feedback and simulate interaction.
Sumarsih, S, & 2026  Indonesia Empirical Pre-service teachers’ readiness for using ~ Empirical study (pre- Pre-service EFL teachers demonstrate
Auliya, G. artificial intelligence technology in service EFL teachers) reasonable readiness for Al integration
integrating 21st-century EFL learning across task-oriented dimensions, yet struggle
with the deeper pedagogical reasoning
required to embed Al meaningfully within
learning objectives.
Szab¢, F., & 2024  Hungary Conceptual  How does generative Al promote Conceptual/discussion Highlights the role of generative Al in
Szoke, J. autonomy and inclusivity in language paper supporting learner autonomy and self-
teaching? directed engagement in language teaching.
Tadimalla, S. Y., 2024  United States Conceptual Al literacy for all: Adjustable Curriculum Advocates for sociotechnical approaches to
& Maher, M. L. interdisciplinary socio-technical design/conceptual Al literacy curricula that address not only
curriculum proposal technical dimensions but also broader social
and ethical consequences.
Thamdee, N., & 2025  Thailand Conceptual  Reframing communicative competence in ~ Conceptual framework Argues that Al integration requires a
Man-khongdi, P. the Al era: A conceptual framework for development fundamental rethinking of communicative
human-Al communication in EFL competence that accounts for human-Al
contexts interaction as a qualitatively new mode of
language use.
Trisnawati, W.,, 2023  Indonesia Conceptual  The impact of artificial intelligent in Narrative literature Characterizes the relationship between Al
Putra, R.E., & education toward 21st century skills: A review and 21st-century skill development as
Balti, L. literature review inherently double-edged: Al simultaneously
enables and erodes the competencies these
frameworks seek to cultivate.
Tu, Y. F, & 2025  Taiwan Conceptual  Framework and potential applications of ~ Conceptual framework Argues that Al-enhanced learning
Chen, J. GAl-based language learning design development (book environments demand assessment models

chapter)
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that foreground process, transparency, and
learner reflection over product-oriented
measurement.
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Wicks, D., & 2022  United States Conceptual  21st century learning skills and artificial ~ Conceptual/theoretical Acknowledges that Al disrupts the future-

Paulus, M. J. intelligence analysis oriented premises on which the 4Cs
framework was originally built.

Zhang, D., 2025a China/Indonesia ~ Empirical Exploring the relationship between Al Quantitative survey (pre- High Al dependency correlates negatively

Wijaya, T. T, literacy, Al trust, Al dependency, and service mathematics with critical thinking, problem-solving, and

Wang, Y., Su, 21st century skills in preservice teachers) collaborative skills among pre-service

M., Li, X., & mathematics teachers teachers.

Damayanti, N.

W.

Zhang, Q.,Nie, = 2025b China Empirical Exploring the dynamics of artificial Quantitative survey (EFL Al literacy reduces classroom anxiety and

H.,, Fan,]., & intelligence literacy on English as a learners) strengthens willingness to communicate

Liu, H.

foreign language learners’ willingness to
communicate: The critical mediating roles
of artificial intelligence learning self-
efficacy and classroom anxiety
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among EFL learners.



