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Overview
Generative AI is transforming literacy education, yet AI literacy has often been confined to technical skills, neglecting multimodal engagement, identity formation, and digital agency. This exploratory review of 20 empirical studies identifies conceptual gaps and proposes a multimodal framework that emphasizes meaning-making, critical engagement, and pedagogical integration. By aligning AI literacy with contemporary literacy theories, this study advocates for an interdisciplinary approach to curricular integration and assessment.

Purpose of the Research
Despite increasing recognition of AI literacy, its definitions and applications remain fragmented, focusing primarily on technical proficiency rather than its broader literacy implications. While scholars argue AI literacy should align with multiliteracies, multimodal engagement, and critical digital literacy (Kalantzis & Cope, 2025; Gee & Zhang, 2024), research remains concentrated in STEM or higher education. This study addresses this gap by proposing a framework that extends beyond computational skills, integrating social, ethical, and pedagogical dimensions. The research explores two key questions: (1) How is AI literacy defined in PreK-6 education? (2) What insights from existing research suggest directions for the development of AI literacy frameworks in literacy education?

Method
This is a systematic review conducted across Web of Science, JSTOR, and ERIC to ensure comprehensive coverage of AI literacy research in literacy education. The search combined terms related to AI literacy, literacy education, and PreK-6 contexts: “AI literacy" OR "Artificial Intelligence literacy" OR "Generative AI") AND ("literacy" OR "Multiliteracy" OR "Digital literacy" OR "Multimodal literacy" OR "Critical AI literacy") AND ("education" OR "learning" OR "teaching" OR "pedagogy" OR "curriculum" OR "literacy education" “literacy practice ") AND ("Early Childhood" OR "Elementary" OR "Preschool" OR "Children" OR "K-6" OR "Primary School" OR "Kindergarten"). Studies included were peer-reviewed, empirical studies and engaged with AI literacy in PreK-6 language and literacy education focus. After screening 56 articles, 20 empirical studies were selected for analysis.
Table 1. AI Literacy Coding Scheme 
	Categories
	Themes
	Descriptions

	Understanding AI in Literacy
	Know & Understand AI
	Understanding AI’s role in meaning-making, authorship, and multimodal communication.

	
	Use & Apply AI in Literacy Practices
	AI-assisted writing, multimodal storytelling, and AI-powered reading comprehension tools.

	Critical Engagement with AI
	Evaluate & Create with AI
	Engaging critically with AI-generated texts, remixing AI content for literacy learning, and identifying AI bias.

	
	AI Ethics in Literacy
	Examining ethical concerns such as authorship, transparency, fairness, and bias in AI-generated texts.

	Pedagogical Integration of AI
	Multimodal AI Literacy & Meaning-Making
	Investigating AI-generated text, images, and speech within multimodal literacy education.

	
	AI and Identity Formation
	Exploring how AI-generated content influences student authorship, digital identity, and agency.

	
	Pedagogical Integration of AI Literacy
	Examining how AI literacy is incorporated into literacy curricula, instructional strategies, and assessments.



his study employs a thematic coding framework, synthesizing insights from AI literacy models (Long & Magerko, 2020; Ng et al., 2024), computational thinking (Wing, 2006), and critical AI literacy (Lai & Leung, 2024). The three overarching dimensions were reviewed by two independent coders, achieving high intercoder reliability.

Findings and Discussion 
AI Literacy in PreK-6 Language and Literacy Education
AI literacy in early childhood and elementary education remains narrow, often prioritizing technical proficiency over broader literacy skills. Early definitions focused on computational thinking, but recent research calls for an expanded view that incorporates multimodal engagement, digital authorship, and critical evaluation of AI-generated content (Kalantzis & Cope, 2025; Yap & Gurney, 2023). Students overestimate AI’s neutrality and struggle to critically assess AI-generated texts (Luo et al., 2024). AI literacy should be embedded into curricula, fostering reading, writing, and digital composition through textual, visual, and multimodal literacies rather than being treated as a standalone skill.

Table 2. AI Literacy Dimensions in PreK-6 Language and Literacy Education
	AI Literacy Dimension
	Subcategories
	In PreK-6 Education
	Sample References

	Know & Understand AI
	AI Awareness & Functions
	Understanding AI’s role in meaning-making, authorship, and multimodal communication.
	Luo et al. (2024); Su & Yang (2024a); Su & Yang (2024b); Heeg & Avraamidou (2024); Velander et al. (2024)

	
	AI & Language Processing
	Understanding how AI structures meaning, genre conventions, and audience engagement.
	Yue et al. (2025); Su & Yang (2024a); Dai (2024); Hong & Kim (2024)

	Use & Apply AI in Literacy Practices
	AI-Assisted Writing
	Using AI for writing support, revision strategies, and multilingual scaffolding. 
	Dai (2024); Yue et al. (2025)

	
	AI in Digital Storytelling
	AI as a co-author for stories, multimodal composition, and digital authorship.
	Luo et al. (2024); Yue et al. (2025)

	Evaluate & Create with AI
	AI Bias Detection
	Identifying and analyzing bias in AI-generated content.
	Chung et al. (2024); Luo et al. (2024); Su & Yang (2024b); Vartiainen et al. (2024); Velander et al. (2024); Walan (2024)

	
	Remixing AI-Generated Content
	Modifying, repurposing, and creatively using AI-generated materials.
	Relmasira et al. (2024); Yue et al. (2025)

	AI Ethics in Literacy
	Authorship & Intellectual Property
	Understanding ownership and ethical implications of AI-generated content.
	Dai (2024); Luo et al. (2024); Su (2024a); Su (2025)

	
	Ethical AI Use in Classrooms
	Developing ethical reasoning around AI-generated texts, ownership, and audience interpretation.
	Luo et al. (2024); Su (2024a); Su (2025); Velander et al. (2024); Yang & Banks (2024)



Application of AI Literacy in Language and Literacy Classrooms
AI tools like ChatGPT and AI image generators are reshaping literacy practices but many students lack critical engagement skills, often underestimating bias and ethical implications (Chandel & Lim, 2024; Su, 2024b). AI literacy should be integrated into reading, writing, and multimodal composition, aligning with traditional literacy components (Yap & Gurney, 2023; Ng et al., 2024). This requires teaching students to analyze and create with AI, understanding its role in shaping content and fostering digital agency (Su, 2024a). Pedagogical strategies such as inquiry-based learning and project-based approaches can foster critical engagement with AI tools, promoting deeper meaning-making (Ng et al., 2024; Yang & Banks, 2024).

Table 3. AI Literacy Framework Components in Language and Literacy Education
	AI Literacy Framework Component
	Key Focus Areas
	Research Insights
	Sample References

	Integration of AI Literacy in Language & Literacy Curriculum
	Embedding AI literacy into existing literacy instruction
	AI literacy should be integrated into writing, reading, and digital composition.
	Chandel & Lim (2024); Hong & Kim (2024); Luo et al. (2024); Su & Yang (2024b)

	
	AI & Multiliteracies
	AI literacy must include multimodal, visual, and digital literacies.
	Ng et al. (2024); Yap & Gurney (2023); Yue et al. (2025); Walan (2024)

	Pedagogical Approaches for AI Literacy
	Critical AI Engagement
	Students need explicit instruction on AI’s role in content generation and bias detection.
	Chiu et al. (2024); Heeg & Avraamidou (2024); Naamati-Schneider & Alt (2024); Velander et al. (2024); Walan (2024)

	
	Inquiry-Based & Project-Based Learning
	AI literacy should be taught through hands-on, inquiry-driven, and problem-solving activities in authentic contexts.
	Ng et al. (2024); Su (2024a); Su & Yang (2024a); Velander et al. (2024); Yang & Banks (2024)

	Teacher Training & Professional Development
	Teacher Preparedness
	Many teachers feel unprepared to teach AI literacy due to a lack of formal training and instructional models
	Ng et al. (2024); Su (2025); Velander et al. (2024

	
	AI Literacy Toolkits for Educators
	Developing AI literacy toolkits can help teachers integrate AI-based pedagogy into literacy instruction.
	Luo et al. (2024); Yang & Banks (2024)

	Ethical Considerations in AI Literacy
	AI & Digital Citizenship
	Students must be equipped with ethical AI literacy skills to critically engage with AI-generated content.
	Luo et al. (2024); Su & Yang (2024a); Su (2025); Walan (2024)

	
	Bias, Transparency, & Fairness
	AI literacy should include discussions on bias, transparency, and ethical implications of AI in literacy education.
	Chiu et al. (2024); Naamati-Schneider & Alt (2024); Velander et al. (2024); Walan (2024)



Conclusions
This review highlights gaps in AI literacy education and advocates for an interdisciplinary approach that integrates technical, ethical, and multimodal dimensions. Future research should focus on developing pedagogical strategies, teacher training programs, and assessment models to equip students with critical AI engagement skills. By embedding AI literacy into language and literacy curricula, students can become critical consumers and active creators in an AI-driven world.
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