Supplementary Information
S1. Search and screening documentation
Supplementary Table S1a. Search and screening summary
	Item
	Value

	Databases searched
	Scopus; Web of Science; ERIC

	Search date
	March 2026

	Initial records identified
	1596

	Scopus records
	611

	Web of Science records
	556

	ERIC records
	429

	Duplicate records removed
	491

	Records screened
	1105

	Abstract-level exclusions
	963

	Reports assessed for eligibility
	142

	Article-level exclusion: borderline ELE relevance
	37

	Article-level exclusion: digital rather than GenAI literacy
	33

	Article-level exclusion: perception or implication rather than core content
	20

	Article-level exclusion: insufficient evidence for coding
	25

	Studies included in review
	27

	Reports of included studies
	27


Supplementary Table S1b. Search concept blocks
	Search component
	Terms / note (concept blocks only)

	GenAI-related terms
	generative artificial intelligence; ChatGPT; large language model; GenAI; LLM; artificial intelligence

	Literacy-related terms
	literacy; competence; awareness; evaluation; ethical use; readiness; critical use

	English language education terms
	EFL; ESL; ELT; TESOL; English language education; English language learning; English language teaching

	Note
	S1b reports the concept blocks used to construct the search; S1c reports the reconstructed database-specific search strings.



Supplementary Table S1c. Complete search strategies
	Database
	Exact query
	Searched fields
	Filters
	Exact date
	Retrieved count

	Scopus
	TITLE-ABS-KEY(("generative artificial intelligence" OR ChatGPT OR "large language model*" OR GenAI OR LLM OR "artificial intelligence") AND (literacy OR competence OR awareness OR evaluation OR "ethical use" OR readiness OR "critical use") AND (EFL OR ESL OR ELT OR TESOL OR "English language education" OR "English language learning" OR "English language teaching"))
	Title, abstract, and keywords (TITLE-ABS-KEY)
	English-language; peer-reviewed journal articles where indexed; publication years 2023-March 2026; conference papers, book chapters, reviews, and conceptual/non-empirical records excluded during screening.
	March 2026
	611

	Web of Science
	TS=(("generative artificial intelligence" OR ChatGPT OR "large language model*" OR GenAI OR LLM OR "artificial intelligence") AND (literacy OR competence OR awareness OR evaluation OR "ethical use" OR readiness OR "critical use") AND (EFL OR ESL OR ELT OR TESOL OR "English language education" OR "English language learning" OR "English language teaching"))
	Topic field: title, abstract, author keywords, and Keywords Plus
	English-language; journal articles; publication years 2023-March 2026; conference papers, book chapters, reviews, and conceptual/non-empirical records excluded during screening.
	March 2026
	556

	ERIC
	(("generative artificial intelligence" OR ChatGPT OR "large language model*" OR GenAI OR LLM OR "artificial intelligence") AND (literacy OR competence OR awareness OR evaluation OR "ethical use" OR readiness OR "critical use") AND (EFL OR ESL OR ELT OR TESOL OR "English language education" OR "English language learning" OR "English language teaching"))
	Title, abstract, and descriptor/subject fields
	English-language; peer-reviewed journal articles where indexed; publication years 2023-March 2026; conference papers, book chapters, reviews, and conceptual/non-empirical records excluded during screening.
	March 2026
	429




S2. Characteristics and classification of included studies
Supplementary Table S2a. Study characteristics
	Study ID
	Full short citation
	Full study title
	Publication year
	Journal
	Country or region
	Educational context
	Participant group
	Sample size
	Educational level
	GenAI tool or application
	Study design
	Empirical eligibility status

	S1
	Dillon, 2024
	Korean university students’ prompt literacy training with ChatGPT: Investigating language learning strategies
	2024
	English Teaching
	South Korea
	Korean university EFL classes
	99 university students
	99
	Higher education
	ChatGPT
	Mixed methods
	Verified empirical

	S2
	Moorhouse et al., 2024
	Developing language teachers’ professional generative AI competence: An intervention study in an initial language teacher education course
	2024
	System
	Hong Kong
	novice teacher development
	M.Ed. students in an initial language teacher education course
	54
	Teacher education
	ChatGPT/hotpot ai
	Mixed methods
	Verified empirical

	S3
	Algobaei & Alzain, 2026
	Prompt engineering for non-native English learners: A generative AI approach to personalised language feedback
	2026
	Social Sciences & Humanities Open
	Saudi Arabia
	EFL writing feedback
	32 undergraduate preparatory students
	32
	Higher education
	ChatGPT-4
	Mixed methods
	Verified empirical

	S4
	Hwang et al., 2025
	Exploring learner prompting behavior and its effect on ChatGPT-assisted English writing revision
	2025
	The Asia-Pacific Education Researcher
	South Korea
	English writing revision
	Multinational students in an advanced English writing course
	11
	Higher education
	ChatGPT
	Mixed methods
	Verified empirical

	S5
	Tümen Akyıldız, 2026
	Prompt engineering and creative pedagogical thinking: Insights from a qualitative study with teacher candidates
	2026
	Thinking Skills and Creativity
	Türkiye
	teacher candidates developing materials
	10 pre-service EFL teachers
	10
	Teacher education
	ChatGPT
	Qualitative
	Verified empirical

	S6
	Zhang & Samsudin, 2026
	From familiarity to criticality: Cultivating EFL teachers’ AI literacy through an AI-integrated genre-based pedagogy
	2026
	Education Sciences
	China
	teacher professional development
	64 Chinese college EFL teachers
	64
	Teacher education
	Microsoft Copilot
	Quasi-experimental
	Verified empirical

	S7
	Cheng et al., 2025
	Leveraging ChatGPT for research writing: An exploration of ESL graduate students’ practices
	2025
	Computers and Composition
	United States
	research writing
	2 ESL graduate students
	2
	Higher education
	ChatGPT
	Case study
	Verified empirical

	S8
	Andewi et al., 2025
	From prompting to proficiency: A mixed-methods analysis of prompting with ChatGPT versus lecturer interaction in an EFL classroom
	2025
	Journal of Studies in the English Language
	Indonesia
	university EFL classroom
	60 university EFL students
	60
	Higher education
	ChatGPT
	Mixed methods
	Verified empirical

	S9
	Luo et al., 2026
	Impact of prompt sophistication on ChatGPT’s output for automated written corrective feedback
	2026
	ReCALL
	China
	automated written corrective feedback
	Essays written by Chinese non-English-major undergraduates
	30 essays
	Higher education
	ChatGPT
	Experimental
	Verified empirical

	S10
	Liu et al., 2025a
	Chinese EFL learners’ GenAI literacy in digital multimodal composing and self-regulated writing: Chain mediation effects of needs satisfaction and creative self-concept
	2025
	Innovation in Language Learning and Teaching
	China
	EFL writing and DMC
	634 Chinese EFL learners
	634
	Higher education
	Unspecified GenAI tool
	Survey
	Verified empirical

	S11
	Lee & Jeong, 2026
	Exploring university ELLs' AI literacy: An exploratory descriptive study
	2026
	Journal of Educational and Social Research
	South Korea
	university ELL context
	109 undergraduate ELL students
	109
	Higher education
	Unspecified GenAI tool
	Survey
	Verified empirical

	S12
	Cong-Lem et al., 2026
	Critical thinking in Vietnamese EFL students’ use of generative AI tools for academic learning: Qualitative insights from a brief intervention
	2026
	English Teaching & Learning
	Vietnam
	academic learning intervention
	Vietnamese undergraduate and graduate EFL students
	44 participants; 25 post-workshop reflections analyzed
	Higher education
	ChatGPT
	Qualitative
	Verified empirical

	S13
	Javahery et al., 2025
	Exploring Iranian novice EFL trainees' perceptions of ChatGPT use for lesson planning through a critical digital literacy lens
	2025
	Discover Computing
	Iran
	teacher training course
	10 novice EFL trainees
	10
	Teacher education
	ChatGPT
	Qualitative
	Verified empirical

	S14
	Lee et al., 2025
	Generative AI (GenAI) and pre-service teacher agency in ELT
	2025
	ELT Journal
	South Korea
	lesson design project
	18 pre-service English teachers
	18
	Teacher education
	Multiple / various GenAI tools
	Qualitative
	Verified empirical

	S15
	Chen & Alibakhshi, 2026
	AI-powered applications' effects on English language learners' cognitive, metacognitive, and resource management strategies, and language achievement
	2026
	Journal of Computer Assisted Learning
	Iran
	university EFL coursework
	310 undergraduate EFL students
	310
	Higher education
	ChatGPT; Poe; Bard
	Experimental
	Verified empirical

	S16
	Kim, 2025
	AI-supported language learning for developing English listening and speaking skills and ChatGPT literacy
	2025
	영어학
	South Korea
	college English course
	51 Korean university students
	51
	Higher education
	ChatGPT
	Quasi-experimental
	Verified empirical

	S17
	Liu et al., 2025b
	Enhancing student GAI literacy in digital multimodal composing through development and validation of a scale
	2025
	Computers in Human Behavior
	China
	digital multimodal composing
	Chinese EFL learners
	590 (n1 = 296; n2 = 294)
	Higher education
	Unspecified GenAI tool
	Instrument development
	Verified empirical

	S18
	Li & Ding, 2025
	Exploring the GenAI literacy of Chinese university students in EFL learning
	2025
	International Journal of Computer-Assisted Language Learning and Teaching
	China
	EFL learning project
	144 Chinese university students
	144
	Higher education
	Unspecified GenAI tool
	Qualitative
	Verified empirical

	S19
	Wu et al., 2026
	Beyond the digital divide: Exploring literacy, perspectives, and barriers to GenAI among K12 EFL teachers in China's under-resourced regions
	2026
	International Journal of Applied Linguistics
	China
	K12 EFL teaching
	K12 EFL teachers in under-resourced regions of China
	514 survey participants; 313 open-ended responses
	Teacher education
	Unspecified GenAI tool
	Mixed methods
	Verified empirical

	S20
	Wu et al., 2025
	GenAI competence is different from digital competence: Developing and validating the GenAI competence scale for second language teachers
	2025
	Education and Information Technologies
	China
	L2 teacher competence scale
	933 Chinese L2 teachers
	933 (EFA n = 525; CFA n = 408)
	Teacher education
	NR
	Instrument development
	Verified empirical

	S21
	Moorhouse et al., 2025
	Pre-service language teachers’ task-specific large language model prompting practices
	2025
	RELC Journal
	Hong Kong
	lesson planning in MEd ELT
	25 pre-service language teachers
	25
	Teacher education
	Multiple / various GenAI tools
	Qualitative
	Verified empirical

	S22
	Zhang et al., 2025
	Engagements with GPT responses and learner prompts in ChatGPT-based learning of English argumentative writing logic and their impacts
	2025
	Computers and Education: Artificial Intelligence
	China
	English argumentative writing
	42 Chinese university students
	42
	Higher education
	GPT-4
	Mixed methods
	Verified empirical

	S23
	Wang et al., 2025
	EFL teachers’ generative artificial intelligence (GenAI) literacy: A scale development and validation study
	2025
	System
	China
	EFL teacher literacy scale
	603 EFL teachers
	603
	Teacher education
	NR
	Instrument development
	Verified empirical

	S24
	Sherwood & Mac Donald, 2024
	Leveraging a diagnostic exam for cultivating AI literacy: Postgraduate student reflections on ChatGPT
	2024
	International Journal of TESOL Studies
	United States
	EAP writing course
	30 postgraduate L2 ELL students
	30
	Higher education
	ChatGPT
	Mixed methods
	Verified empirical

	S25
	Karaduman, 2025
	Pre-service EFL teachers’ perceived AI literacy and competency: The integration of ChatGPT into English language teacher education
	2025
	SAGE Open
	Türkiye
	English language teacher education
	15 pre-service EFL teachers
	15
	Teacher education
	ChatGPT
	Qualitative
	Verified empirical

	S26
	Dillon, 2025
	Automated analysis of ESL interaction tasks using ChatGPT
	2025
	영어학
	South Korea
	ESL interaction tasks
	99 CEFR A1 learners
	99
	Higher education
	ChatGPT-4o
	Mixed methods
	Verified empirical

	S27
	Zhang & Dikilitaş, 2025
	Investing in critical digital literacies involving generative AI: A multiple-case study of second language novice teachers
	2025
	International Journal of TESOL Studies
	Hong Kong
	novice teacher development
	2 novice L2 teachers
	2
	Teacher education
	Unspecified GenAI tool
	Case study
	Verified empirical


Supplementary Table S2b. Analytical classification and integration depth
	Study ID
	Full short citation
	Positioning: explicit or embedded
	Evidence status
	Primary evidence type
	Secondary evidence type
	Mixed-method triangulation
	Conceptual-understanding domain: 0/1
	Strategic-application domain: 0/1
	Critical-ethical-evaluation domain: 0/1
	Integration level
	Integration depth
	Integration-depth justification

	S1
	Dillon, 2024
	explicit
	direct domain evidence
	Task-based enactment
	Self-report surveys/scales
	1
	1
	1
	1
	full
	nominal
	Prompt-literacy training and multiple evidence sources are present, but reported results concentrate on language-learning strategies; conceptual and critical elements remain mainly in limitations and interpretation.

	S2
	Moorhouse et al., 2024
	explicit
	direct domain evidence
	Self-report surveys/scales
	Interviews/reflections
	1
	0
	1
	1
	partial
	substantive
	The professional GenAI competence framework organizes the intervention aims, experiential tasks, questionnaires/interviews, domain-specific results, and teacher-education implications.

	S3
	Algobaei & Alzain, 2026
	embedded
	indirect domain-relevant evidence
	Performance/product evidence
	Self-report surveys/scales
	1
	0
	0
	0
	indirect/no direct domain
	not applicable
	Not applicable: fewer than two directly coded domains.

	S4
	Hwang et al., 2025
	embedded
	direct domain evidence
	Task-based enactment
	Performance/product evidence
	1
	0
	1
	0
	single-domain
	not applicable
	Not applicable: fewer than two directly coded domains.

	S5
	Tümen Akyıldız, 2026
	embedded
	direct domain evidence
	Interviews/reflections
	Task-based enactment
	0
	1
	1
	1
	full
	substantive
	Prompt engineering is treated as technical, pedagogical, creative, and evaluative competence across the study aims, seven-week materials-design activity, interviews, themes, and conclusions.

	S6
	Zhang & Samsudin, 2026
	explicit
	direct domain evidence
	Self-report surveys/scales
	Interviews/reflections
	1
	1
	1
	1
	full
	substantive
	The AI-integrated genre pedagogy aligns multidomain literacy objectives with the intervention, survey/interview evidence, reported gains, and interpretation of critical pedagogical engagement.

	S7
	Cheng et al., 2025
	embedded
	direct domain evidence
	Task-based enactment
	Interviews/reflections
	0
	0
	1
	1
	partial
	substantive
	An AI-literacy tutorial links prompting, corroboration, ethical incorporation, writing artifacts, chat histories, interviews, reported practices, and conclusions about agency and integrity.

	S8
	Andewi et al., 2025
	embedded
	direct domain evidence
	Performance/product evidence
	Interviews/reflections
	1
	1
	1
	1
	full
	substantive
	Prompt development, language performance, verification challenges, and academic-integrity concerns are linked across aims, the eight-week intervention, tests/interviews, findings, and literacy-oriented implications.

	S9
	Luo et al., 2026
	embedded
	indirect domain-relevant evidence
	Performance/product evidence
	
	0
	0
	0
	0
	indirect/no direct domain
	not applicable
	Not applicable: fewer than two directly coded domains.

	S10
	Liu et al., 2025a
	explicit
	direct domain evidence
	Self-report surveys/scales
	
	0
	1
	1
	1
	full
	substantive
	The multidomain GenAI-literacy construct is coordinated across the research model, scale-based instrument, structural results, and interpretation, although no enacted task evidence is collected.

	S11
	Lee & Jeong, 2026
	explicit
	indirect domain-relevant evidence
	Self-report surveys/scales
	
	0
	0
	0
	0
	indirect/no direct domain
	not applicable
	Not applicable: fewer than two directly coded domains.

	S12
	Cong-Lem et al., 2026
	embedded
	direct domain evidence
	Interviews/reflections
	Task-based enactment
	0
	1
	1
	1
	full
	substantive
	The critical AI engagement framework deliberately links awareness of limitations, strategic verification, and ethical reasoning across workshop aims, instructional phases, reflections, findings, and implications.

	S13
	Javahery et al., 2025
	embedded
	direct domain evidence
	Interviews/reflections
	Task-based enactment
	0
	1
	1
	1
	full
	substantive
	Critical digital literacy structures the research questions, lesson-planning context, interview/narrative prompts, interconnected themes, and implications for ethical and context-aware practice.

	S14
	Lee et al., 2025
	embedded
	direct domain evidence
	Task-based enactment
	Interviews/reflections
	0
	0
	1
	1
	partial
	substantive
	Strategic teacher-GenAI collaboration and responsible use are linked through the agency-oriented aim, lesson-design task, interviews/reflections, paired themes, and teacher-education implications.

	S15
	Chen & Alibakhshi, 2026
	embedded
	direct domain evidence
	Performance/product evidence
	Interviews/reflections
	1
	0
	1
	1
	partial
	substantive
	Although the primary aims concern strategies and achievement, the draft-AI critique-human evaluation workflow, outcome/journal evidence, reported calibrated help-seeking, and guardrail interpretation coordinate strategic and critical engagement.

	S16
	Kim, 2025
	explicit
	direct domain evidence
	Performance/product evidence
	Self-report surveys/scales
	0
	1
	1
	1
	full
	substantive
	ChatGPT literacy is an instructional target connected to the semester intervention, literacy and performance measures, multidomain gains, and pedagogical conclusions.

	S17
	Liu et al., 2025b
	explicit
	direct domain evidence
	Self-report surveys/scales
	
	0
	1
	1
	1
	full
	substantive
	The scale-development aim, multidomain item structure, factor-validation results, and curricular interpretation deliberately coordinate cognitive, behavioral, and ethical literacy dimensions.

	S18
	Li & Ding, 2025
	explicit
	direct domain evidence
	Task-based enactment
	Interviews/reflections
	0
	0
	1
	1
	partial
	substantive
	A process-oriented literacy aim is linked to a GenAI-supported EFL project, focus groups/usage reports/scripts, findings on underuse and over-reliance, and pedagogical interpretation.

	S19
	Wu et al., 2026
	explicit
	direct domain evidence
	Self-report surveys/scales
	Interviews/reflections
	1
	1
	1
	1
	full
	substantive
	GenAI knowledge, use, ethics, and human-centered pedagogy are coordinated across the literacy/barriers aim, multidimensional scale and open-ended evidence, profiles/themes, and equity-focused interpretation.

	S20
	Wu et al., 2025
	explicit
	direct domain evidence
	Self-report surveys/scales
	
	0
	1
	1
	1
	full
	substantive
	The competence-scale aim, knowledge/application/responsibility item structure, validation results, and interpretation jointly organize conceptual, strategic, and responsible-use domains.

	S21
	Moorhouse et al., 2025
	embedded
	direct domain evidence
	Task-based enactment
	Interviews/reflections
	0
	0
	1
	0
	single-domain
	not applicable
	Not applicable: fewer than two directly coded domains.

	S22
	Zhang et al., 2025
	embedded
	indirect domain-relevant evidence
	Performance/product evidence
	Interviews/reflections
	1
	0
	0
	0
	indirect/no direct domain
	not applicable
	Not applicable: fewer than two directly coded domains.

	S23
	Wang et al., 2025
	explicit
	direct domain evidence
	Self-report surveys/scales
	
	0
	1
	1
	1
	full
	substantive
	GenAI literacy is the focal construct and knowledge, use, evaluation/design, and ethics are coordinated across scale design, validation, reported factor structure, and professional-development interpretation.

	S24
	Sherwood & Mac Donald, 2024
	explicit
	direct domain evidence
	Task-based enactment
	Interviews/reflections
	1
	1
	1
	1
	full
	substantive
	The AI-literacy intervention aligns the critical-use definition, diagnostic reflection task, framework-based coding, reported affordance/risk themes, and EAP implications.

	S25
	Karaduman, 2025
	explicit
	direct domain evidence
	Interviews/reflections
	
	0
	1
	1
	1
	full
	nominal
	The aims and interpretation span knowledge, use, and ethics, but evidence is limited to perceived literacy and interview accounts; domains are not coordinated through an enacted task, intervention, or direct competence measure.

	S26
	Dillon, 2025
	embedded
	indirect domain-relevant evidence
	Performance/product evidence
	Task-based enactment
	0
	0
	0
	0
	indirect/no direct domain
	not applicable
	Not applicable: fewer than two directly coded domains.

	S27
	Zhang & Dikilitaş, 2025
	explicit
	direct domain evidence
	Interviews/reflections
	Task-based enactment
	0
	1
	0
	1
	partial
	substantive
	Critical digital literacies connect conceptual understanding and critical positioning across the investment-oriented aims, teaching-practice artifacts/interviews, case findings, and identity/teacher-education interpretation.


Supplementary Table S2c. Study quality and evidentiary alignment appraisal
	Study ID
	Full short citation
	Review relevance
	Construct clarity
	Evidence appropriateness
	Method transparency
	Claim-measure alignment
	Funding/COI reporting
	Overall evidentiary concern
	Support for judgement
	Claim-measure alignment note

	S1
	Dillon, 2024
	Low concern
	Some concern
	Low concern
	Low concern
	Low concern
	Funding reported; COI unclear
	Some concern
	The intervention is directly relevant and triangulates strategy use with prompt-literacy evidence, although the literacy construct is still partly anchored in task performance and self-report.
	Measures directly support the literacy-related claim within the coded domain(s).

	S2
	Moorhouse et al., 2024
	Low concern
	Low concern
	Some concern
	Low concern
	Some concern
	Funding/COI reporting unclear
	Some concern
	The intervention explicitly targets professional GenAI competence, but some evidence rests on perceived competence and reflective accounts rather than independently verified multidomain performance.
	Measures provide partial or mixed support; interpretation should remain domain- and design-bounded.

	S3
	Algobaei & Alzain, 2026
	Low concern
	High concern
	Some concern
	Some concern
	High concern
	Funding reported; COI unclear
	High concern
	The study is ELE-relevant and task-based, but GenAI literacy is inferred mainly from prompt engineering and feedback usefulness, supporting a strategically bounded claim-measure alignment.
	Literacy is inferred mainly from adjacent outcomes, perceptions, or tool performance rather than directly assessed.

	S4
	Hwang et al., 2025
	Low concern
	Some concern
	Some concern
	Low concern
	High concern
	Funding reported; COI unclear
	Some concern
	Prompting behaviour and revision outcomes provide useful evidence of strategic use, but they do not directly assess conceptual or critical-ethical literacy.
	Literacy is inferred mainly from adjacent outcomes, perceptions, or tool performance rather than directly assessed.

	S5
	Tümen Akyıldız, 2026
	Low concern
	Some concern
	Some concern
	Low concern
	Some concern
	Funding and COI reported
	Some concern
	The study addresses teacher candidates' prompt engineering and pedagogical thinking across domains, but integration is evidenced mainly through reported practices and reflections rather than independently observed multidomain enactment.
	Measures provide partial or mixed support; interpretation should remain domain- and design-bounded.

	S6
	Zhang & Samsudin, 2026
	Low concern
	Low concern
	Low concern
	Low concern
	Low concern
	Funding and COI reported
	Low concern
	The intervention aligns AI-literacy aims with genre-based pedagogy, task evidence, and criticality-oriented outcomes, making claims relatively well supported.
	Measures directly support the literacy-related claim within the coded domain(s).

	S7
	Cheng et al., 2025
	Low concern
	Some concern
	Some concern
	Some concern
	Some concern
	COI reported; funding unclear
	Some concern
	The study gives situated evidence of research-writing practices and judgement, but its evidence remains context-bounded and does not directly assess multidomain competence; broader literacy claims therefore require caution.
	Measures provide partial or mixed support; interpretation should remain domain- and design-bounded.

	S8
	Andewi et al., 2025
	Low concern
	Some concern
	Some concern
	Low concern
	Some concern
	Funding reported; COI unclear
	Some concern
	The mixed-method design connects prompting with classroom interaction and proficiency evidence, but the literacy construct remains partially embedded in language-learning outcomes.
	Measures provide partial or mixed support; interpretation should remain domain- and design-bounded.

	S9
	Luo et al., 2026
	Some concern
	High concern
	Low concern
	Low concern
	High concern
	Funding and COI reported
	High concern
	The experiment provides clear evidence on prompt sophistication and corrective-feedback output, but it measures tool/output performance more than learner GenAI literacy.
	Literacy is inferred mainly from adjacent outcomes, perceptions, or tool performance rather than directly assessed.

	S10
	Liu et al., 2025a
	Low concern
	Some concern
	Some concern
	Low concern
	Some concern
	Funding and COI reported
	Some concern
	The survey models GenAI literacy in relation to composing and self-regulated writing, but competence evidence remains largely self-reported and correlational.
	Measures provide partial or mixed support; interpretation should remain domain- and design-bounded.

	S11
	Lee & Jeong, 2026
	Low concern
	High concern
	Some concern
	Some concern
	High concern
	NR/unclear
	High concern
	The exploratory survey is relevant to ELLs’ AI literacy, but direct domain coding is not supported; the evidence relies primarily on descriptive perception data.
	Literacy is inferred mainly from adjacent outcomes, perceptions, or tool performance rather than directly assessed.

	S12
	Cong-Lem et al., 2026
	Low concern
	Low concern
	Some concern
	Low concern
	Some concern
	Funding and COI reported
	Some concern
	The intervention foregrounds critical thinking in GenAI-supported academic learning, but the available evidence does not constitute a direct, comprehensive assessment of multidomain competence.
	Measures provide partial or mixed support; interpretation should remain domain- and design-bounded.

	S13
	Javahery et al., 2025
	Low concern
	Low concern
	Some concern
	Low concern
	Some concern
	Funding and COI reported
	Some concern
	The study uses a critical digital literacy lens and teacher-training context, yet much of the evidence is perception-based and task-specific.
	Measures provide partial or mixed support; interpretation should remain domain- and design-bounded.

	S14
	Lee et al., 2025
	Low concern
	Some concern
	Some concern
	Low concern
	Some concern
	Funding reported; COI unclear
	Some concern
	The evidence links GenAI with pre-service teacher agency, but literacy development is embedded in agency and pedagogical reflection rather than directly verified.
	Measures provide partial or mixed support; interpretation should remain domain- and design-bounded.

	S15
	Chen & Alibakhshi, 2026
	Some concern
	High concern
	Low concern
	Low concern
	High concern
	COI reported; funding unclear
	High concern
	The experimental design is transparent, but the outcomes concern learning strategies and achievement, making GenAI literacy evidence indirect.
	Literacy is inferred mainly from adjacent outcomes, perceptions, or tool performance rather than directly assessed.

	S16
	Kim, 2025
	Low concern
	Some concern
	Some concern
	Low concern
	Some concern
	Funding reported; COI unclear
	Some concern
	The quasi-experimental study explicitly includes ChatGPT literacy alongside language skills, but literacy evidence is partly tied to language-performance development.
	Measures provide partial or mixed support; interpretation should remain domain- and design-bounded.

	S17
	Liu et al., 2025b
	Low concern
	Low concern
	Low concern
	Low concern
	Low concern
	Funding and COI reported
	Low concern
	The scale-development design directly operationalizes GenAI literacy across domains and reports validation-oriented evidence aligned with the review construct.
	Measures directly support the literacy-related claim within the coded domain(s).

	S18
	Li & Ding, 2025
	Low concern
	Some concern
	Some concern
	Some concern
	Some concern
	Funding and COI reported
	Some concern
	The qualitative study directly addresses university students’ GenAI literacy, but evidence is mainly interpretive and interview/reflection based.
	Measures provide partial or mixed support; interpretation should remain domain- and design-bounded.

	S19
	Wu et al., 2026
	Low concern
	Low concern
	Some concern
	Low concern
	Some concern
	Funding reported; COI unclear
	Some concern
	The mixed-method study directly examines GenAI literacy, perspectives, and barriers among K12 EFL teachers, though competence evidence is partly self-reported.
	Measures provide partial or mixed support; interpretation should remain domain- and design-bounded.

	S20
	Wu et al., 2025
	Low concern
	Low concern
	Low concern
	Low concern
	Low concern
	Funding and COI reported
	Low concern
	The instrument-development study clearly distinguishes GenAI competence from digital competence and aligns construct definition with scale validation.
	Measures directly support the literacy-related claim within the coded domain(s).

	S21
	Moorhouse et al., 2025
	Low concern
	Some concern
	Some concern
	Low concern
	Some concern
	Funding reported; COI unclear
	Some concern
	The study offers detailed task-specific prompting evidence, but the literacy construct is mainly represented through strategic prompting practices.
	Measures provide partial or mixed support; interpretation should remain domain- and design-bounded.

	S22
	Zhang et al., 2025
	Some concern
	High concern
	Some concern
	Low concern
	High concern
	NR/unclear
	High concern
	The study is useful for understanding GPT-supported writing engagement, but literacy is inferred indirectly from prompts, responses, and writing-logic outcomes.
	Literacy is inferred mainly from adjacent outcomes, perceptions, or tool performance rather than directly assessed.

	S23
	Wang et al., 2025
	Low concern
	Low concern
	Low concern
	Low concern
	Low concern
	Funding and COI reported
	Low concern
	The scale-development and validation design directly targets EFL teachers’ GenAI literacy and provides the clearest construct-measure alignment.
	Measures directly support the literacy-related claim within the coded domain(s).

	S24
	Sherwood & Mac Donald, 2024
	Low concern
	Low concern
	Some concern
	Low concern
	Some concern
	NR/unclear
	Some concern
	The diagnostic-exam design generates reflective and task-based AI-literacy evidence, but its evidentiary base is still context-specific and partly reflective.
	Measures provide partial or mixed support; interpretation should remain domain- and design-bounded.

	S25
	Karaduman, 2025
	Low concern
	Some concern
	Some concern
	Low concern
	Some concern
	COI reported; funding unclear
	Some concern
	The study directly addresses perceived AI literacy and ChatGPT integration, but perceived competence remains distinct from demonstrated competence.
	Measures provide partial or mixed support; interpretation should remain domain- and design-bounded.

	S26
	Dillon, 2025
	Some concern
	High concern
	Some concern
	Low concern
	High concern
	Funding reported; COI unclear
	High concern
	The study is valuable for GenAI-assisted interaction analysis, but literacy development is not directly measured and is inferred from task/analytic use.
	Literacy is inferred mainly from adjacent outcomes, perceptions, or tool performance rather than directly assessed.

	S27
	Zhang & Dikilitaş, 2025
	Low concern
	Low concern
	Some concern
	Low concern
	Some concern
	Funding reported; COI unclear
	Some concern
	The multiple-case design is strongly aligned with critical digital literacies, although evidence remains qualitative and focused on novice-teacher cases.
	Measures provide partial or mixed support; interpretation should remain domain- and design-bounded.


Supplementary Table S2d. Resolution of disputed classifications
	Study ID
	Study
	Previous coding issue
	Evidence reviewed
	Final classification
	Rationale
	Count changes
	Figure/table implications

	S23
	Wang et al., 2025
	embedded; direct evidence; full integration
	PDF abstract and methods: developing and validating an EFL-teacher GenAI literacy scale is the primary aim and GenAI literacy is the assessment target.
	explicit; direct domain evidence; full integration
	GenAI literacy is explicitly named as the focal construct and measurement target.
	Explicit +1; embedded -1 (before considering S12).
	S2b, positioning totals and any explicit/embedded summary.

	S12
	Cong-Lem et al., 2026
	explicit; direct evidence; full integration
	PDF title, abstract, RQs and intervention: the focal construct is critical thinking/critical AI engagement; AI literacy appears in the pedagogical implications rather than as the named assessment target.
	embedded; direct domain evidence; full integration
	The intervention develops literacy-relevant capacities, but GenAI literacy/competence is not the primary named construct or outcome.
	Explicit -1; embedded +1. Net positioning totals remain unchanged after the S23 decision.
	S2b, positioning totals and any explicit/embedded summary.

	S9
	Luo et al., 2026
	direct strategic-domain evidence; strategic = 1; single-domain
	PDF methods: the authors apply generic, zero-shot, and one-shot researcher-designed prompts to a 30-essay corpus and benchmark AI feedback against Grammarly; learner/teacher prompt production or strategic decisions are not observed.
	indirect domain-relevant evidence; strategic = 0; indirect/no direct domain; integration depth not applicable
	Researcher-designed prompts and AI-output/feedback performance do not constitute observable learner or teacher strategic literacy under the human-capacity rule.
	Direct -1; indirect +1; strategic -1; single-domain -1; indirect/no direct domain +1.
	S2b, S4, domain totals, integration totals, Figure 3/4/5 source data.

	S3
	Algobaei & Alzain, 2026
	direct strategic-domain evidence; strategic = 1; single-domain
	PDF methods: general, grammar-focused, and EFL-tailored prompt configurations are supplied by the researchers; students complete writing and rate resulting feedback, but do not produce or strategically select prompts.
	indirect domain-relevant evidence; strategic = 0; indirect/no direct domain; integration depth not applicable
	Researcher-designed prompts and AI-output/feedback performance do not constitute observable learner or teacher strategic literacy under the human-capacity rule.
	Direct -1; indirect +1; strategic -1; single-domain -1; indirect/no direct domain +1.
	S2b, S4, domain totals, integration totals, Figure 3/4/5 source data.


Corpus totals
	Measure
	Category
	Recalculated value

	Corpus
	Included studies
	27

	Publication year
	2024
	3

	Publication year
	2026
	8

	Publication year
	2025
	16

	Study design
	Mixed methods
	9

	Study design
	Qualitative
	7

	Study design
	Quasi-experimental
	2

	Study design
	Case study
	2

	Study design
	Experimental
	2

	Study design
	Survey
	2

	Study design
	Instrument development
	3

	Educational level
	Higher education
	16

	Educational level
	Teacher education
	11

	Country/region
	South Korea
	6

	Country/region
	Hong Kong
	3

	Country/region
	Saudi Arabia
	1

	Country/region
	Türkiye
	2

	Country/region
	China
	9

	Country/region
	United States
	2

	Country/region
	Indonesia
	1

	Country/region
	Vietnam
	1

	Country/region
	Iran
	2

	Positioning
	explicit
	14

	Positioning
	embedded
	13

	Evidence status
	direct domain evidence
	22

	Evidence status
	indirect domain-relevant evidence
	5

	Domain coding
	Conceptual-understanding
	15

	Domain coding
	Strategic-application
	21

	Domain coding
	Critical-ethical-evaluation
	20

	Integration level
	full
	14

	Integration level
	partial
	6

	Integration level
	indirect/no direct domain
	5

	Integration level
	single-domain
	2

	Integration depth
	nominal
	2

	Integration depth
	substantive
	18

	Integration depth
	not applicable
	7

	Overall evidentiary concern
	Some concern
	17

	Overall evidentiary concern
	High concern
	6

	Overall evidentiary concern
	Low concern
	4




S3. Coding framework

	Dimension
	Category
	Coding criteria

	Domain coding
	Conceptual-understanding
	Positive coding requires study-level evidence in methods, tasks, instruments, results, or reported learning evidence concerning how GenAI works, its affordances, limitations, hallucination, or output reliability. Generic framing or discussion statements alone are insufficient.

	Domain coding
	Strategic-application
	Positive coding requires study-level evidence of task-level GenAI use, prompting, feedback generation, revision, lesson planning, materials design, classroom integration, or pedagogical application.

	Domain coding
	Critical-ethical-evaluation
	Positive coding requires study-level evidence of verification, bias detection, ethical reasoning, authorship judgement, academic integrity, responsible use, or critical evaluation.

	Evidence status
	Direct domain evidence
	At least one domain is supported by evidence in methods, tasks, instruments, results, or reported learning evidence.

	Evidence status
	Indirect domain-relevant evidence
	The study is empirical, GenAI-related, and situated in ELE, but literacy relevance is inferred from adjacent outcomes, perceptions, engagement, or tool-mediated practices without meeting the threshold for direct domain coding.

	Evidence status
	Contextual relevance only
	The source provides conceptual, theoretical, methodological, or contextual support but does not qualify for the empirical corpus and is excluded from corpus-level counts.

	Instructional positioning
	Explicit
	Literacy development is stated as a learning, instructional, assessment, or research target.

	Instructional positioning
	Embedded
	Literacy-related capacities emerge within broader language-learning, writing, feedback, or teacher-development activity.

	Integration level
	Single-domain
	One directly coded literacy domain is supported by study-level evidence.

	Integration level
	Partial
	Two directly coded domains are supported by study-level evidence.

	Integration level
	Full
	All three domains are supported by study-level evidence in methods, tasks, instruments, results, or reported learning evidence. Discussion-only mentions do not generate full-integration coding.

	Integration level
	Indirect/no direct domain
	The study provides indirect domain-relevant evidence but does not meet the threshold for direct coding in any of the three domains.

	Integration depth
	Nominal
	Multiple domains are present, but they are not consistently coordinated across instructional aims, task design, measurement, reported outcomes, and interpretation.

	Integration depth
	Substantive
	Multiple domains are aligned across instructional aims, task design, measurement, reported outcomes, and interpretation.

	Integration depth
	Scope and counts
	Integration depth was applied to all studies with two or more directly coded domains. Substantive cross-domain integration n = 18; nominal integration n = 2; not applicable n = 7.




S4. Operational evidence coding
Supplementary Table S4a. Evidence-type definitions
	Evidence type
	Operational definition

	Self-report surveys/scales
	Questionnaire or scale evidence concerning perceived knowledge, competence, readiness, attitudes, awareness, or reported practices.

	Interviews/reflections
	Interview, focus-group, reflective-journal, open-ended response, or stimulated-reflection evidence.

	Task-based enactment
	Observed or recorded participant interaction with GenAI during a language-learning, writing, feedback, or pedagogical task.

	Performance/product evidence
	Scores, texts, prompts, logs, artifacts, lesson plans, generated feedback, or other products assessed as evidence.

	Mixed-method triangulation
	Deliberate combination of distinct quantitative and qualitative evidence sources to support a literacy-related interpretation; two sources alone do not automatically qualify.


Supplementary Table S4b. Study-level operational evidence
	Study ID
	Full short citation
	Primary evidence type
	Secondary evidence type
	Mixed-method triangulation
	Conceptual-understanding domain: 0/1
	Strategic-application domain: 0/1
	Critical-ethical-evaluation domain: 0/1
	Evidence status

	S1
	Dillon, 2024
	Task-based enactment
	Self-report surveys/scales
	1
	1
	1
	1
	direct domain evidence

	S2
	Moorhouse et al., 2024
	Self-report surveys/scales
	Interviews/reflections
	1
	0
	1
	1
	direct domain evidence

	S3
	Algobaei & Alzain, 2026
	Performance/product evidence
	Self-report surveys/scales
	1
	0
	0
	0
	indirect domain-relevant evidence

	S4
	Hwang et al., 2025
	Task-based enactment
	Performance/product evidence
	1
	0
	1
	0
	direct domain evidence

	S5
	Tümen Akyıldız, 2026
	Interviews/reflections
	Task-based enactment
	0
	1
	1
	1
	direct domain evidence

	S6
	Zhang & Samsudin, 2026
	Self-report surveys/scales
	Interviews/reflections
	1
	1
	1
	1
	direct domain evidence

	S7
	Cheng et al., 2025
	Task-based enactment
	Interviews/reflections
	0
	0
	1
	1
	direct domain evidence

	S8
	Andewi et al., 2025
	Performance/product evidence
	Interviews/reflections
	1
	1
	1
	1
	direct domain evidence

	S9
	Luo et al., 2026
	Performance/product evidence
	
	0
	0
	0
	0
	indirect domain-relevant evidence

	S10
	Liu et al., 2025a
	Self-report surveys/scales
	
	0
	1
	1
	1
	direct domain evidence

	S11
	Lee & Jeong, 2026
	Self-report surveys/scales
	
	0
	0
	0
	0
	indirect domain-relevant evidence

	S12
	Cong-Lem et al., 2026
	Interviews/reflections
	Task-based enactment
	0
	1
	1
	1
	direct domain evidence

	S13
	Javahery et al., 2025
	Interviews/reflections
	Task-based enactment
	0
	1
	1
	1
	direct domain evidence

	S14
	Lee et al., 2025
	Task-based enactment
	Interviews/reflections
	0
	0
	1
	1
	direct domain evidence

	S15
	Chen & Alibakhshi, 2026
	Performance/product evidence
	Interviews/reflections
	1
	0
	1
	1
	direct domain evidence

	S16
	Kim, 2025
	Performance/product evidence
	Self-report surveys/scales
	0
	1
	1
	1
	direct domain evidence

	S17
	Liu et al., 2025b
	Self-report surveys/scales
	
	0
	1
	1
	1
	direct domain evidence

	S18
	Li & Ding, 2025
	Task-based enactment
	Interviews/reflections
	0
	0
	1
	1
	direct domain evidence

	S19
	Wu et al., 2026
	Self-report surveys/scales
	Interviews/reflections
	1
	1
	1
	1
	direct domain evidence

	S20
	Wu et al., 2025
	Self-report surveys/scales
	
	0
	1
	1
	1
	direct domain evidence

	S21
	Moorhouse et al., 2025
	Task-based enactment
	Interviews/reflections
	0
	0
	1
	0
	direct domain evidence

	S22
	Zhang et al., 2025
	Performance/product evidence
	Interviews/reflections
	1
	0
	0
	0
	indirect domain-relevant evidence

	S23
	Wang et al., 2025
	Self-report surveys/scales
	
	0
	1
	1
	1
	direct domain evidence

	S24
	Sherwood & Mac Donald, 2024
	Task-based enactment
	Interviews/reflections
	1
	1
	1
	1
	direct domain evidence

	S25
	Karaduman, 2025
	Interviews/reflections
	
	0
	1
	1
	1
	direct domain evidence

	S26
	Dillon, 2025
	Performance/product evidence
	Task-based enactment
	0
	0
	0
	0
	indirect domain-relevant evidence

	S27
	Zhang & Dikilitaş, 2025
	Interviews/reflections
	Task-based enactment
	0
	1
	0
	1
	direct domain evidence


Figure 4 data matrix
	Evidence type
	Conceptual-understanding
	Strategic-application
	Critical-ethical-evaluation

	Self-report surveys/scales
	8
	9
	9

	Interviews/reflections
	9
	14
	14

	Task-based enactment
	6
	10
	9

	Performance/product evidence
	2
	4
	3

	Mixed-method triangulation
	5
	8
	7




S5. Study Quality and Evidentiary Alignment Appraisal
Supplementary Table S5a. Appraisal rubric and decision rule
	Appraisal domain
	Rating rubric / use

	Review relevance
	Low concern: the study directly examines GenAI literacy or directly observable literacy-related capacities in an English language education context. Some concern: relevance is adjacent or indirect, but the study provides sufficient evidence for a bounded contextual or outcome-related interpretation. High concern: the report does not establish a sufficient connection to GenAI literacy in English language education to support the relevant synthesis claim.

	Construct clarity
	Low concern: the literacy construct is explicitly defined or theoretically specified and its dimensions are identifiable in the study's measures, tasks, or analytic framework. Some concern: the construct is named, adapted, or partly defined, and its operational meaning can be inferred, but the connection between definition and operationalization is incomplete. High concern: literacy is not adequately defined or operationalized and is inferred mainly from adjacent outcomes, tool use, or researcher interpretation.

	Evidence appropriateness
	Low concern: the evidence source is directly suited to the type of claim made, such as self-report for perceived capacity, task evidence for situated enactment, or aligned measures for demonstrated competence. Some concern: the evidence is relevant and interpretable but partial, indirect, or insufficiently triangulated for the full claim. High concern: the evidence source cannot support the stated type or scope of literacy claim.

	Method transparency
	Low concern: the sample or cases, procedures, instruments or evidence sources, and analysis are reported sufficiently to appraise the relevant finding. Some concern: one or more material details are unclear or incomplete, but the relevant evidence can still be appraised with caution. High concern: missing or unclear methodological information prevents meaningful appraisal of the relevant evidence.

	Claim-measure alignment
	Low concern: conclusions remain within the domains, evidence status, and level of competence directly measured or observed. Some concern: some conclusions extend beyond the measures or evidence, but the extension is qualified or remains partly supported. High concern: central literacy conclusions substantially exceed what was measured or observed, particularly when demonstrated or multidomain competence is inferred mainly from perceptions, adjacent outcomes, product quality, or tool performance.

	Funding/COI reporting
	Funding and COI reported; funding reported/COI unclear; COI reported/funding unclear; or NR/unclear. This is a separately recorded transparency field, not one of the five evaluative domains, proof of bias, or an input to the overall rating.

	Role in synthesis
	This review-specific study quality and evidentiary alignment appraisal calibrates the strength and scope of synthesis claims. It is not a clinical or design-specific Cochrane risk-of-bias tool and does not automatically determine eligibility.

	Overall evidentiary concern
	Derived from the explicit decision rule in Table S5b. Low requires Low concern in all five evaluative domains. High requires at least two High-concern core domains, or a High-concern review-relevance or method-transparency judgement that prevents meaningful interpretation. All other profiles are Some concern.

	Design-proportionality principle
	The appraisal evaluates whether a study's claims are proportionate to its design and evidence. It does not treat any research design as inherently superior.

	Qualitative/case/small-sample principle
	Qualitative studies, case studies, and small-sample studies are not penalized merely for their design or sample size.


Supplementary Table S5b. Practical meaning of overall ratings
	Rule component
	Operational meaning

	Decision model
	Rule-based classification across five evaluative domains. Construct clarity, evidence appropriateness, and claim–measure alignment are the three core domains; review relevance and method transparency are non-core evaluative domains. No additive score, informal weighting, or design hierarchy was used.

	Low concern
	All three core domains, review relevance, and method transparency are rated Low concern.

	Some concern
	All profiles not meeting the Low- or High-concern rule, including any profile with only one High-concern core domain.

	High concern
	At least two of the three core domains are rated High concern; alternatively, review relevance or method transparency is rated High concern to a degree that prevents meaningful interpretation of the relevant evidence.

	One high core domain
	Classified as Some concern unless the non-core override applies; one High-concern core domain alone is insufficient for an overall High-concern rating.

	Two high core domains
	Meets the explicit threshold for overall High concern. All six High-concern studies in the current dataset met this threshold.

	Funding/COI reporting
	Recorded separately as a transparency field and does not affect the overall rating.

	Design principle
	The appraisal evaluates whether a study's claims are proportionate to its design and evidence. It does not treat any research design as inherently superior.

	Qualitative/case/small sample
	Qualitative studies, case studies, and small-sample studies are not penalized merely for design or sample size; concern arises only when claims exceed the evidence that the design can support.

	Appraisal structure
	Five evaluative domains determine the overall rating. Funding/COI reporting is a sixth recorded field but is not evaluative and does not enter the decision rule.

	Non-core override
	A High-concern rating for review relevance or method transparency leads to overall High concern only when it prevents meaningful interpretation of the relevant evidence. No study in the current dataset triggered this override.

	Indirect evidence
	Self-reported perceptions, adjacent outcomes, researcher-controlled prompts, or tool outputs without observable learner or teacher domain evidence were retained for contextual synthesis and represented separately as indirect/no direct domain, but excluded from the three direct-domain totals and multidomain integration-depth analysis.

	Use in synthesis
	All the eligible studies remained in the corpus description. High-concern and indirect evidence informed contextual, adjacent, or outcome-bounded interpretations but did not independently support strong claims about demonstrated domain competence or multidomain literacy.


S6. PRISMA 2020 checklist location log
	Item
	Topic
	Location

	1
	Title
	Title page / article title: identifies the report as a systematic research synthesis.

	2
	Abstract
	Abstract: reports the review purpose, corpus size (27 studies), framework, main findings, and implications.

	3
	Rationale
	Introduction, Rationale and Present Study: explains the conceptual, methodological, empirical, and pedagogical rationale for the synthesis.

	4
	Objectives
	End of Introduction: research questions RQ1-RQ3 explicitly stated.

	5
	Eligibility criteria
	Methods, Screening and selection criteria; Table 2 Inclusion and exclusion criteria; Figure 1 PRISMA flow diagram.

	6
	Information sources
	Methods, Identification of relevant studies: Scopus, Web of Science, and ERIC were searched in March 2026. Supplementary Tables S1b-S1c report the concept blocks and database-specific search strategies.

	7
	Search strategy
	Supplementary Tables S1b-S1c report the concept blocks and complete database-specific search strategies for Scopus, Web of Science, and ERIC.

	8
	Selection process
	Methods, Screening and selection criteria: title/abstract and full-text screening were conducted using predefined criteria, with primary screening and independent verification.

	9
	Data collection process
	Methods, Screening and selection criteria, Data coding framework, Coding rubric, and Validity and reliability: the first author conducted initial screening and coding; the second author checked full-text decisions and appraisal judgements; eight studies were independently double-coded for calibration.

	10a
	Data items
	Methods, Data coding framework, Coding rubric, and Table 3 report conceptual understanding, strategic application, critical-ethical evaluation, instructional positioning, integration level, integration depth, and evidence status.

	10b
	Data items
	Methods, Data coding framework; Supplementary Table S2a-S2c: extracted variables include author/year, country or region, educational context, participants, study design, GenAI tool, positioning, evidence status, domain coding, integration, and appraisal judgements.

	11
	Study risk of bias assessment
	Methods, Study quality and evidentiary alignment appraisal; Supplementary Tables S2c and S5a-S5b. Overall concern followed an explicit rule across five evaluative domains; funding/COI reporting was recorded separately.

	12
	Effect measures
	Not applicable. The review did not conduct meta-analysis or compute effect measures.

	13a
	Synthesis methods
	Methods, Data coding framework, Coding rubric, and Data analysis: studies were grouped by domain presence, instructional positioning, integration level, integration depth, study characteristics, and operational evidence. Integration depth covered 20 multidomain studies (substantive n = 18; nominal n = 2).

	13b
	Synthesis methods
	Methods, Data coding framework and Data analysis: categorical coding and binary domain indicators were prepared for descriptive and structured narrative synthesis.

	13c
	Synthesis methods
	Methods, Data analysis; Results, Figures 2-5 and Tables 4-6; Supplementary Tables S2 and S4.

	13d
	Synthesis methods
	Methods, Data analysis: structured narrative synthesis and descriptive mapping were used; meta-analysis was not appropriate because the included studies were methodologically heterogeneous.

	13e
	Synthesis methods
	Results and Discussion: heterogeneity is examined descriptively across study design, educational context, geography, domain emphasis, operational evidence, and structural representation. No subgroup analysis or meta-regression was conducted.

	13f
	Synthesis methods
	Not applicable. No statistical sensitivity analyses were conducted because no meta-analysis was performed.

	14
	Reporting bias assessment
	Not assessed. The review did not conduct a formal reporting-bias assessment

	15
	Certainty assessment
	GRADE/CERQual was not used. The strength and scope of synthesis claims were calibrated using the review-specific study quality and evidentiary alignment appraisal described in Methods and Supplementary Table S5.

	16a
	Study selection
	Methods Section 2.2 and Figure 1 PRISMA flow diagram; Results overview. Final included corpus: 27 studies after exclusion of non-empirical conceptual/review records.

	16b
	Study selection
	Figure 1 and screening/exclusion criteria report excluded categories.

	17
	Study characteristics
	Results, Overview of included studies; Figure 2; Supplementary Table S2a-S2c and the Corpus totals section report the 27 included empirical studies and their study-level classifications.

	18
	Risk of bias in studies
	Results, Appraisal-informed interpretation of the evidence; Supplementary Table S2c reports the review-specific study quality and evidentiary alignment appraisal. Overall concern followed the explicit decision rule in Supplementary Table S5b across five evaluative domains; funding/COI reporting was recorded separately and did not enter the overall rating.

	19
	Results of individual studies
	Results, Conceptualization and structural representation, Operationalization, and Structural coverage; Tables 4-6; Supplementary Tables S2 and S4. The synthesis reports coding patterns rather than individual effect estimates.

	20a
	Results of syntheses
	Results, Figures 2-5 and Tables 4-6 summarize study characteristics, domain emphasis, operational evidence, and structural representation. Integration depth covered 20 multidomain studies (substantive n = 18; nominal n = 2).

	20b
	Results of syntheses
	Not applicable. No meta-analysis or statistical synthesis was conducted.

	20c
	Results of syntheses
	Results and Discussion address heterogeneity qualitatively across study design, educational context, geography, domain emphasis, operational evidence, and structural representation.

	20d
	Results of syntheses
	Not applicable. No statistical sensitivity analyses were conducted.

	21
	Reporting biases
	Not assessed. No formal reporting-bias assessment was conducted.

	22
	Certainty of evidence
	GRADE/CERQual was not used. The strength and scope of synthesis claims were calibrated using the review-specific study quality and evidentiary alignment appraisal described in Methods and Supplementary Table S5.

	23a
	Discussion
	Discussion: interprets uneven domain emphasis, indirect evidence, critical-ethical enactment, structural coverage, instructional positioning, and implications in relation to prior research.

	23b
	Discussion
	Discussion and Limitations: address limitations of the evidence base, including geographic and educational-context concentration and heterogeneous constructs and measures.

	23c
	Discussion
	Limitations paragraph: discusses fast-moving literature, database availability, interpretive coding, and heterogeneous measures.

	23d
	Discussion
	Discussion and Conclusions: implications for future research, assessment, pedagogy, and GenAI literacy instruction in ELE.

	24a
	Registration and protocol
	Not prospectively registered.

	24b
	Registration and protocol
	A standalone protocol was not prepared or publicly registered.

	24c
	Registration and protocol
	Not applicable. No registered protocol was available; therefore no amendments to a registered protocol are reported.

	25
	Support
	Funding statement: "The authors received no specific funding for this work."

	26
	Competing interests
	Competing interests statement: "The authors declare no competing interests."

	27
	Availability of data, code and other materials
	Data availability statement and supplementary information: search documentation, study-level coding and classifications, operational evidence coding, appraisal criteria and rationales, and the PRISMA checklist location log are provided.
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