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Abstract

The integration of generative artificial intelligence (AI) tools, such as ChatGPT and DALL-E, presents transformative opportunities and challenges for K-12 education. This mixed-methods study investigates educators’ perceptions, familiarity, and preparedness for AI adoption, as well as institutional strategies and barriers. Quantitative findings indicate strong relationships between AI familiarity, perceived readiness, and institutional planning stages. Qualitative analysis highlights challenges such as insufficient professional development, ethical concerns, and infrastructural inequities, alongside opportunities for enhancing personalised learning and operational efficiency. The findings underscore the need for targeted training, equitable resource access, and clear institutional policies to ensure effective and ethical AI integration. This research offers actionable insights for educators, policymakers, and leaders seeking to navigate AI’s potential in K-12 education.
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Introduction

The rapid emergence of generative artificial intelligence (AI) tools, such as ChatGPT and DALL-E, is transforming educational practices and reshaping the landscape of K-12 education. These tools present opportunities to revolutionise instructional strategies, enhance operational efficiency, and provide personalised learning experiences (Braaten & Farnsworth, 2024; Klopfer et al., 2024). However, the integration of AI in K-12 settings is still in its infancy, with educators and institutions grappling with varying levels of familiarity, preparedness, and ethical considerations (Akanzire et al., 2023; Gestson & Core Team, 2024). This duality of promise and challenge makes understanding AI adoption in K-12 education critical for its successful implementation.

Recent studies indicate growing interest among educators in adopting AI, with 60% of surveyed teachers reporting experimentation with AI technologies in their classrooms (Klopfer et al., 2024). This enthusiasm reflects the potential of AI to support differentiated instruction, automate administrative tasks, and engage students through innovative approaches. However, significant barriers remain, including concerns about ethical implementation, fairness in student assessment, and the potential impact on teacher–student relationships (Akanzire et al., 2023; Braaten & Farnsworth, 2024). For instance, the use of AI in decision-making raises critical questions about data privacy, algorithmic bias, and equitable access to resources, particularly in rural and underfunded schools (Gestson & Core Team, 2024; Wargo & Hoke, 2022).

In particular, several research and policy guidance from Western regulatory and educational contexts have underscored the importance of developing responsible AI governance frameworks to guide educational use (Miao & Holmes 2023; Oh & Sanfilippo, 2024). While interest in AI policy and governance is rapidly growing, the technical feasibility and classroom readiness of these tools remain inconsistent across educational settings. Many proposed solutions, although promising, currently lack robust empirical validation in real-world K-12 environments. This highlights the need for further critical evaluation, context-sensitive implementation strategies, and ongoing research to ensure that AI adoption in education is both effective and equitable.

As educational leaders navigate the complexities of AI integration, understanding educators’ perceptions, readiness, alongside institutional strategies become imperative. These factors influence not only the adoption process but also its long-term sustainability and impact on teaching and learning (Cheah et al., 2025). The existing research has identified a gap in how educators are supported to integrate AI tools effectively, particularly in aligning them with pedagogical goals and addressing systemic inequities in access and training (Celik et al., 2022; Mishra et al., 2023).

This study seeks to address these gaps by exploring the dynamics of AI adoption in K-12 settings, focusing on the perspectives of educational leaders and teachers. Using a mixed-methods approach, this research aims to provide a comprehensive understanding of educators’ perceptions, their level of preparedness, and the institutional challenges and strategies shaping AI adoption. By analysing both quantitative and qualitative data, this study offers actionable insights to support the equitable and effective integration of AI technologies in diverse educational contexts (Akanzire et al., 2023; Gestson & Core Team, 2024). The research is guided by the following objectives:


	To examine the perceptions of K-12 educators on the impact of generative AI

	To assess the level of familiarity and preparedness for AI adoption

	To identify institutional strategies, challenges, and future plans for AI integration



By addressing these objectives, the study contributes to the growing body of literature on AI in education and provides guidance for educators, policymakers, and institutional leaders to navigate the complexities of AI integration in K-12 environments.

Literature review

The integration of generative artificial intelligence (GenAI) in K-12 education is an emerging area of research, carrying significant implications for teaching, learning, and institutional practices. Generative AI tools, such as ChatGPT and DALL-E, have attracted increasing attention for their potential to enhance operational efficiency, deliver personalised learning experiences, and support educators in both instructional and administrative tasks (Braaten & Farnsworth, 2024; Klopfer et al., 2024). However, alongside these opportunities, the adoption of AI in education presents critical ethical, infrastructural, and pedagogical challenges that require thorough examination.

Potential benefits of generative AI in education

The integration of GenAI tools in K-12 education holds a significant promise for enhancing teaching and learning practices. GenAI tools have demonstrated the potential to automate repetitive tasks, provide personalised learning experiences, and enhance student engagement (Cheah et al., 2025). The AI tools can streamline administrative processes, support differentiated instruction, and foster greater engagement among students (Gestson & Core Team, 2024; Obeysekare, 2024). For example, Klopfer et al. (2024) highlighted that AI technologies could support differentiated instruction by adapting to individual learning needs, fostering greater equity in educational outcomes.

Teachers have leveraged GenAI to assist in lesson planning, resource curation, and administrative tasks, thereby freeing time for more meaningful instructional activities (Cheah & Kim, 2025). Moreover, studies emphasise that AI can cultivate higher-order thinking skills, such as critical reasoning and creativity, when integrated into project-based or inquiry-based learning frameworks (Holmes et al., 2019; Hsu et al., 2019; Shin & Shin, 2021). The AI also facilitates tailored feedback and adaptive assessments, enabling educators to address students’ unique strengths and weaknesses more effectively (Ding et al., 2024; Sanusi et al., 2024). Despite its potential, evidence suggests that GenAI integration is underutilised in daily classroom teaching. Instead, it is predominantly used for administrative and preparatory tasks, limiting its transformative impact on pedagogy (Chakraborty, 2024; Noroozi et al., 2024).

Challenges in AI integration

While the benefits of GenAI are compelling, its adoption in K-12 education faces several barriers. These include a lack of funding, insufficient training for educators, and disparities in technological infrastructure, particularly in rural and underfunded schools (Akanzire et al., 2023). Concerns around data privacy, bias, and ethical use of AI further complicate its adoption (Braaten & Farnsworth, 2024). One significant challenge is the lack of professional development (PD) opportunities tailored to GenAI technologies. Studies reveal that many educators feel unprepared to use AI effectively due to insufficient training, limited access to AI tools, and inadequate institutional support (Cheah & Kim, 2025; Celik et al., 2022). Furthermore, rural and underfunded schools, in particular, report challenges related to infrastructure gaps and funding constraints, which exacerbate disparities in technology adoption (Kim & Wargo, 2025; Wargo & Hoke, 2022).

Another critical barrier is the skepticism surrounding AI’s impact on education. Educators have expressed concerns about ethical issues, such as data privacy, algorithmic bias, and the potential for overreliance on AI among students (Mishra et al., 2023; Pangrazio & Selwyn, 2021). For instance, Zafar and colleagues (2025) found that some teachers worried that students using GenAI tools such as ChatGPT might bypass critical thinking processes, relying on AI-generated outputs instead.

Additionally, teachers’ pedagogical beliefs often influence their willingness to adopt new technologies. Resistance from educators, often stemming from unfamiliarity or discomfort with AI technologies, has also been cited as a critical challenge (Obeysekare, 2024). Educators with traditional, teacher-centred instructional approaches may view GenAI as misaligned with their teaching philosophy, while those with constructivist orientations are more likely to explore its potential (Ertmer et al., 2012; Liu, 2011).

Educators’ perceptions and preparedness

Educators’ perceptions and preparedness are central to the successful integration of AI in K-12 education. Research highlights a significant gap between educators’ interest in AI technologies and their readiness to implement these tools effectively. For instance, a study by Cheah et al. (2025) revealed that while many teachers acknowledged the transformative potential of AI for personalised learning and administrative efficiency, a substantial proportion expressed feelings of unpreparedness. Similarly, Akanzire et al. (2023) reported that although 60% of educators were interested in exploring AI, only a minority felt adequately equipped to integrate it into their classrooms, citing a lack of training and understanding of AI applications as key barriers.

The lack of preparedness among educators underscores the critical need for targeted PD programmes. Effective PD initiatives should go beyond technical skills training to address pedagogical strategies for leveraging AI tools in diverse classroom settings (Ding et al., 2024; Kim & Wargo, 2025). For example, PD programmes could include hands-on workshops, co-design opportunities for AI-enhanced lesson plans, and resources for addressing AI-related ethical considerations (Manrique & Palomares, 2024). This holistic approach ensures that educators are not only competent in AI technologies but also confident in integrating them into their teaching practices to improve learning outcomes.

Another challenge lies in bridging the gap between educators’ varying levels of familiarity with AI tools. Cheah et al. (2025) found that less than half of surveyed educators had used generative AI tools such as ChatGPT or DALL-E for classroom activities, and many reported using these tools primarily for administrative or lesson planning purposes rather than student-centred learning. These findings suggest that teacher training should be differentiated to address varying levels of AI familiarity and encourage more pedagogically meaningful uses of AI in the classroom.

Institutional and policy considerations

Institutional strategies and leadership support play an instrumental role in fostering the successful integration of AI in K-12 education. Clear policy frameworks and guidelines are critical for addressing the ethical, practical, and pedagogical challenges associated with AI adoption. Gestson and Core Team (2024) emphasise that such policies should promote equitable access to AI resources, ensure robust data privacy protection, and provide actionable strategies for sustainable integration at the district and school levels.

Leadership buy-in is equally essential, as it aligns AI initiatives with broader educational goals and ensures the availability of necessary resources for implementation (Kim & Wargo, 2025). For instance, institutional leaders can support educators by prioritising funding for AI-related PD and investing in the necessary technological infrastructure. Schools with strong leadership engagement are more likely to foster a culture of innovation and collaboration, enabling educators to experiment with and adopt new technologies confidently. Rural schools, in particular, face unique challenges in integrating AI due to infrastructure limitations and funding disparities. Kim and Wargo (2025) highlight that many rural educators lack access to reliable internet connections and modern computing devices, making it difficult to implement AI-enhanced teaching strategies. Addressing these disparities requires systemic investments in digital infrastructure and targeted support for underserved schools.

Ethical considerations must also be central to institutional policies on AI integration. Teachers have expressed concerns about data privacy, algorithmic bias, and the ethical implications of using AI in educational settings (Mishra et al., 2023; Pangrazio & Selwyn, 2021). Policy frameworks should include clear guidelines for the responsible use of AI, such as ensuring transparency in AI decision-making processes and providing training on the ethical implications of AI tools in the classroom. Long-term planning is another vital component of effective AI policies. Gestson and Core Team (2024) suggest that schools and districts adopt a phased approach to AI integration, starting with small-scale pilot programs and gradually scaling successful initiatives. This approach allows institutions to evaluate the impact of AI tools, gather feedback from educators and students, and make data-informed adjustments to their implementation strategies.

Research gaps and opportunities

While existing research highlights the potential benefits and challenges of AI in K-12 education, significant gaps persist in understanding its broader impacts on equity, pedagogy, and long-term educational outcomes. Much of the current literature emphasises AI’s technical capabilities, such as personalising instruction and automating administrative tasks, while neglecting its socio-cultural and pedagogical implications (Holmes et al., 2019; Perrotta & Selwyn, 2019; World Economic Forum, 2024).

AI adoption in K-12 education often exacerbates existing inequities, particularly in underserved and rural schools that face technological and funding limitations (Wargo & Hoke, 2022). While AI can potentially bridge educational gaps, issues such as algorithmic bias and data privacy remain underexplored (Mishra et al., 2023; Pangrazio & Selwyn, 2021). Addressing these concerns requires designing inclusive AI systems that actively mitigate systemic inequities and ensure equitable access to technological resources.

The use of AI in education is underutilised in promoting active, student-centred learning. Most educators employ AI for administrative and lesson planning tasks rather than fostering higher-order thinking skills such as creativity and problem-solving (Sanusi et al., 2024; Shin & Shin, 2021). Research should focus on the pedagogical integration of AI, exploring how it can support inquiry-based and collaborative learning while aligning with teachers’ instructional practices.

Methods

Research design

This study employed a mixed-methods approach to examine K-12 educators’ perceptions, preparedness, and institutional readiness for AI integration. A survey instrument combined quantitative closed-ended questions, analysed using descriptive and inferential statistics, with qualitative open-ended prompts, explored through thematic analysis (Braun & Clarke, 2006; Creswell & Plano Clark, 2018).

The survey was piloted for validity (Dillman et al., 2014) and distributed electronically using snowball sampling to maximise reach across diverse educational contexts (Celik et al., 2022; Goodman, 1961; Heckathorn, 2011). To ensure the validity and reliability of the survey instrument, a pilot test was conducted with a small group of K-12 educators (n = 10) who were not part of the main study. Their feedback was used to refine question wording, clarify response options, and adjust item sequencing. However, since this exploratory study and our closed-ended survey questions were not derived from or tied to any preexisting instruments based on theoretical constructions, discussing the reliability of our survey instrument is not applicable (Kimberlin & Winterstein, 2008)

This study was reviewed and approved by the University of Idaho Institutional Review Board (IRB Protocol #026288), ensuring compliance with ethical research standards. Participation was voluntary and no sensitive or personally identifiable information was collected from respondents. The survey was anonymous and participants had the option to withdraw at any time without penalty.

Participants

The study included 250 K-12 educators from rural, suburban, and urban schools across public, charter, and private institutions. Participants were recruited through professional networks, conferences, and institutional email lists, with additional referrals from principals and teacher attendees at a statewide educational technology conference (Wargo & Hoke, 2022). The sample included teachers, principals, and instructional coaches with varying AI familiarity levels, ensuring a comprehensive exploration of factors influencing AI adoption.

Data collection

An online survey was used to gather both quantitative and qualitative insights into AI integration. Initial recruitment began in February 2024, followed by email invitations to K-12 principals statewide in March 2024, with reminder emails sent before the semester ended in May and October 2024. Data collection concluded in December 2024, with responses from educators who completed at least 70% of the survey.

The survey instrument comprised three key sections: demographics, closed-ended questions, and open-ended prompts. The demographic section captured participants’ roles, years of experience, subject areas, and institutional types, enabling subgroup analyses on AI integration across different educational contexts. Closed-ended questions used Likert scales, multiple-choice options, and ranking formats to assess AI familiarity, perceptions, and institutional readiness, covering topics such as educators’ engagement with AI tools, perceived benefits, and institutional planning stages. Open-ended prompts provided deeper insights by allowing participants to elaborate on AI’s perceived impact, professional use, and institutional challenges.

This mixed-methods approach facilitated a comprehensive exploration of AI adoption in K-12 education, combining statistical analysis with thematic insights. The structured survey design ensured both breadth and depth, capturing quantitative trends while uncovering nuanced educator perspectives on the opportunities and barriers associated with AI integration.

Data analysis

The data analysis process for this study was designed to rigorously and inclusively address the research objectives of examining educators’ perceptions of generative AI, assessing their familiarity and preparedness for AI adoption, and identifying institutional strategies, challenges, and plans for AI integration. A combination of quantitative and qualitative analytical techniques was employed, ensuring a holistic interpretation of the data.

Descriptive statistics

Descriptive statistical analyses were conducted to summarise the demographic characteristics of the sample and provide an overview of key trends. Frequencies and percentages were calculated to illustrate the distribution of participants across gender, ethnicity, roles (e.g. educational leaders, full-time and part-time teachers) and geographic locations (rural, suburban, urban). Means and standard deviations were calculated to summarise responses to Likert-scale questions on AI familiarity, perceptions of AI’s impact, and institutional readiness. For example, average familiarity scores were analysed to determine how well educators understood generative AI tools like ChatGPT and DALL-E, providing a baseline for interpreting their preparedness and perceptions. This descriptive analysis served as the foundation for identifying general patterns in the data and contextualising subsequent analyses.

Correlation and regression

Correlation analysis was performed to examine relationships between familiarity, preparedness, and institutional planning for AI adoption. Pearson correlation coefficients were calculated to assess the strength and direction of these relationships. For instance, the analysis tested whether higher familiarity with AI tools was associated with greater perceived preparedness for integration. Significant correlations informed subsequent regression analyses, which were conducted to predict preparedness and institutional planning based on familiarity and other demographic variables. Linear regression models were employed to explore the extent to which familiarity, role, and institutional type predicted educators’ preparedness for AI adoption. These models provided insights into the factors that most strongly influenced readiness for AI integration, directly addressing the study’s second and third objectives.

Thematic analysis

To enhance clarity and accessibility for a broader readership, technical terms such as ‘thematic analysis’, ‘taxonomy’, and ‘institutional planning stages’ are defined. Thematic analysis refers to a qualitative research method used to identify patterns or themes within data (Braun & Clarke, 2006). The taxonomy in this study represents categorised themes emerging from educators’ responses, while institutional planning stages indicate the phases of AI adoption in educational settings.

The taxonomy and thematic categories presented in the findings of this study were derived directly from participants’ responses through a rigorous thematic analysis process, rather than from expert consultation or existing governance frameworks. Following Braun and Clarke’s (2006) six-phase framework, qualitative data from the open-ended survey responses were coded inductively. Emerging codes were then grouped into broader themes and subcategories, which formed the basis for the taxonomy of challenges, opportunities, and strategies related to AI integration in K-12 education.

Responses were first read to identify initial codes related to perceptions of AI’s impact, challenges, and institutional strategies. These codes were then grouped into broader themes, such as ‘enhancing operational efficiency’, ‘ethical concerns’, ‘lack of infrastructure’, and ‘importance of PD’. Themes were refined and validated by revisiting the original data, ensuring that they accurately captured participants’ perspectives. For example, responses about AI’s positive impacts are often centred on themes of personalised learning and efficiency, while challenges highlighted concerns about data privacy and teacher resistance. This thematic analysis allowed the study to delve deeper into the nuanced experiences of educators, complementing the quantitative findings with rich qualitative insights.

Results

The descriptive statistics provided an overview of the participants’ demographics, familiarity with AI, their perceptions of AI’s impact on education, and their institutions’ stages of AI planning. These statistics summarised the key characteristics of the sample and highlighted trends that informed subsequent analyses.

Descriptive analysis

Demographics

Most of the participants (82.8% or N = 207 out of 250) identified as White/Caucasian, with a small percentage (2.8%) identifying as American Indian or Alaska Native and another small percentage (4.0%) identifying as other ethnicities. Most participants (N = 183, 73.2%) were from rural areas, with smaller percentages from suburban (15.0%) and urban (3.8%) locations. Regarding gender, 30.1% of the participants identified as male, and 59.9% identified as female. Also, most respondents in this study were full-time teachers, representing 58.8% (N = 147) of the total sample. This reflects the substantial engagement of classroom educators in the survey. Part-time teachers constituted 19.2% (N = 48), followed by educational leaders such as principals, vice principals, and superintendents, who made up 17.6% (N = 44) of the participants.

This distribution highlights the focus of the survey on understanding the perspectives of educators who are directly involved in classroom teaching while also capturing the strategic viewpoints of educational leaders responsible for policy and planning. The significant representation of full-time teachers ensures that findings reflect the experiences of practitioners who are most likely to implement AI tools in daily educational settings. Conversely, the inclusion of leaders provides insights into institutional readiness and strategic planning for AI integration.

Familiarity and perceptions of AI

As shown in Table 1, the average familiarity score among participants was 3.2 (standard deviation [SD] = 1.1) on a scale where 1 indicated ‘Not familiar at all’ and 6 indicated ‘Used AI for both personal and professional purposes’. This indicates a moderate level of familiarity overall, with a substantial portion of respondents (86%) reporting at least some level of familiarity. Notably, 14% of participants indicated that they were entirely unfamiliar with AI, reflecting a gap in exposure that may influence preparedness for AI adoption. The relatively high percentage of participants familiar with AI suggests that many educators have engaged with these tools to varying extents, potentially as part of their PD or personal experimentation.




Table 1.Familiarity with AI and perceptions of AI’s impact.


	Variable
	Mean
	Standard Deviation
	Distribution



	Sub-variable
	Count
	Percentage (%)





	Familiarity with AI
	3.2
	1.1
	Not familiar
	36
	14



	Heard about AI but not used it
	50
	20



	Plan to use AI
	25
	10



	Used for personal purposes only
	63
	25



	Used for professional purposes only
	40
	16



	Used for both personal and professional purposes
	36
	14



	Total
	250
	100



	Perceptions of AI’s Impact
	4.1
	0.8
	Extremely positive
	100
	40



	Somewhat positive
	88
	35



	Neutral
	38
	15



	Somewhat negative
	18
	7



	Extremely negative
	6
	3



	Total
	250
	100





Participants’ perceptions of AI’s impact on K-12 education were overwhelmingly positive, with a mean score of 4.1 (SD = 0.8) on a five-point scale ranging from ‘Extremely Negative’ (1) to ‘Extremely Positive’ (5). Among the respondents, 40% viewed AI’s impact as ‘Extremely Positive’, while 35% rated it as ‘Somewhat Positive’. This distribution indicates that the majority of educators recognise the potential benefits of AI in education, such as enhancing student engagement, personalising learning, or streamlining administrative processes. However, a smaller subset of respondents expressed neutral or negative perceptions, highlighting the importance of addressing concerns about challenges such as data privacy, algorithmic bias, and the ethical use of AI.

Institutional planning stage

When asked about their institutions’ planning and readiness for AI integration, 45% of respondents indicated that their institutions were either actively implementing AI or had completed initial phases of deployment (See table 2). Specifically, 30% reported being in the planning stages, while only 10% stated that their institutions had no interest in adopting AI. This distribution reflects a growing recognition of AI’s importance in education and a shift towards strategic planning for its integration. The variation in institutional readiness underscores the importance of targeted support, particularly for schools in the early stages of adoption, to ensure successful implementation.




Table 2.Institutional planning stages for AI integration.


	Institutional Planning Stage
	Count
	Percentage (%)





	No interest in adopting AI
	25
	10



	On the radar, no action planned
	37
	15



	In short-term planning
	50
	20



	In medium or long-term planning
	25
	10



	Pilot programmes in progress or completed
	62
	25



	Fully invested and successfully deployed
	37
	15



	Fully invested but not successful
	14
	5



	Total
	250
	100





Correlation and regression

A significant positive correlation was found between AI familiarity and perceived readiness (r = 0.45, p < 0.05). This result indicates that participants who reported higher familiarity with AI tools were also more likely to feel prepared to integrate these technologies into their teaching practices. This relationship underscores the importance of exposure to and experience with AI tools in building educators’ confidence and readiness for adoption.

A multiple regression analysis was conducted to identify predictors of AI adoption (binary outcome: 0 = No adoption, 1 = Adoption). The predictors included AI familiarity and institutional planning stage. The regression model was significant, explaining 35% of the variance in AI adoption (R² = 0.35), indicating a robust relationship between these predictors and the outcome (Table 3). Both AI familiarity (B = 0.40, p < 0.01) and institutional planning stage (B = 0.30, p < 0.05) were significant predictors of AI adoption, as shown in Table 4.




Table 3.Regression model summary.


	Model
	R
	R²
	Adjusted R²
	Std. error of the estimate
	F
	Sig. (p)





	1
	0.59
	0.35
	0.34
	0.45
	15.32
	<0.01








Table 4.Regression coefficients.


	Predictor variable
	Unstandardised coefficient (B)
	Standard error (SE)
	Standardised coefficient (Beta)
	t
	P





	(Constant)
	0.85
	0.12
	
	7.08**
	<0.01



	AI familiarity
	0.40
	0.08
	0.38
	5.00**
	<0.01



	Institutional planning stage
	0.30
	0.10
	0.25
	3.00*
	<0.05



	*p < 0.05, **p < 0.01.





The regression results further underscore the role of familiarity and institutional planning in predicting AI adoption. Educators who are more familiar with AI tools and belong to institutions actively planning or implementing AI strategies are significantly more likely to adopt these technologies. These findings emphasise the need for targeted PD programmes to increase familiarity with AI and institutional efforts to prioritise planning for AI integration.

Thematic insights

The thematic analysis of open-ended survey responses revealed three overarching themes: positive perceptions of AI, challenges in AI integration, and future directions for implementation (Table 5). These themes provide a nuanced understanding of K-12 educators’ experiences and perspectives on generative AI.




Table 5.Thematic analysis framework.


	Theme
	Code
	Description
	Example Quote





	Positive Perceptions
	Operational Efficiency
	Use of AI to streamline administrative or teaching tasks
	‘AI tools reduce the time spent on repetitive tasks, allowing me to focus on teaching’. (R34)



	Personalised Learning
	AI’s ability to tailor lessons to individual learning needs
	‘AI helps me tailor lessons to students who need extra support while allowing advanced learners to explore’. (R13)



	Student Engagement
	AI tools make learning more interactive and engaging
	‘Students are more engaged when AI tools create personalized learning experiences’. (R 48)



	Challenges
	Lack of Funding
	Insufficient budget to invest in AI tools and infrastructure
	‘Without funding for AI tools and training, it’s impossible to implement AI effectively’. (R 55)



	Teacher Preparedness
	Teachers’ limited training and familiarity with AI
	‘There’s no guidance on how to use AI meaningfully in teaching’. (R 83)



	Infrastructure Gaps
	Unequal access to internet and devices, particularly in rural areas
	‘Rural schools lack the infrastructure needed to integrate AI effectively’. (R123)



	Ethical Concerns
	Risks related to data privacy, algorithmic bias, and plagiarism
	‘There’s a fine line between leveraging AI and relying on it too much, especially for student work’. (R141)



	Future Directions
	Professional Development
	Tailored training programmes to build educators’ AI competencies
	‘We need practical training that shows us how to use AI tools in real classroom scenarios.’ (R 97)



	Leadership Support
	Institutional commitment and resource allocation for AI integration
	‘Our leaders need to champion AI initiatives and provide the necessary resources for implementation’. (R182)



	Policy Development
	Establishing clear guidelines for ethical and responsible AI use
	‘District-wide policies are needed to set boundaries and expectations for AI use in schools’. (R26)





Positive perceptions of AI

Educators highlighted several benefits of AI integration, emphasising its potential to improve both teaching efficiency and student engagement. Respondents frequently mentioned that AI tools streamline administrative tasks, such as grading, lesson planning, and data analysis. For example, one participant stated, ‘AI tools reduce the time spent on repetitive tasks, allowing me to focus on teaching’. This operational efficiency was seen as particularly valuable for managing large classes or balancing instructional and administrative responsibilities.

AI was recognised for its ability to support differentiated instruction. Participants noticed how AI tools adapt to individual students’ learning needs, fostering equity in educational outcomes. As one respondent observed, ‘AI helps me tailor lessons to students who need extra support while allowing advanced learners to explore more challenging content’. Many educators found AI tools to be engaging for students, particularly through interactive and visual learning experiences. Tools such as ChatGPT and DALL-E were cited as effective for sparking creativity and critical thinking in project-based activities.

Challenges in AI integration

Despite its promise, educators identified significant barriers to the successful adoption of AI in K-12 settings. Insufficient financial resources were a recurring concern. Many educators reported that their schools lack the budget to invest in the necessary infrastructure, tools, and PD. One participant explained, ‘Without funding for AI tools and training, it’s impossible to implement AI effectively’.

A significant proportion of educators expressed feelings of unpreparedness to use AI in their classrooms, citing insufficient training and limited familiarity with AI technologies. For instance, one respondent noted, ‘We’ve been introduced to AI, but there’s no guidance on how to use it meaningfully in teaching’. Participants from rural schools emphasised the lack of reliable internet access and modern devices, which hinder their ability to integrate AI. This disparity underscores the need for targeted support for underserved communities.

Ethical Concerns. Issues such as data privacy, algorithmic bias, and plagiarism were raised as potential challenges. As one participant warned, ‘There’s a fine line between leveraging AI and relying on it too much, especially when it comes to student work’.

Future directions for AI integration

Participants provided insights into strategies for overcoming these challenges and advancing AI adoption in K-12 education. Respondents consistently emphasised the need for tailored PD programmes to build AI competencies among educators. Suggestions included workshops, hands-on training, and collaborative learning opportunities. One participant stated, ‘We need practical training that shows us how to use AI tools in real classroom scenarios’.

Strong leadership was identified as a critical factor for successful AI integration. Respondents highlighted the importance of institutional commitment, with one educator noting, ‘Our leaders need to champion AI initiatives and provide the necessary resources for implementation’. Clear guidelines and policies were deemed essential for addressing ethical concerns and ensuring responsible AI use. Educators stressed the importance of frameworks that prioritise equity and transparency. For example, one respondent advocated for ‘district-wide policies that set clear boundaries and expectations for AI use in schools’.

Discussion

Key findings

The findings of this study reveal significant variability in AI preparedness and perceptions among K-12 educators. Educational leaders reported higher levels of readiness, reflecting their strategic roles and responsibilities in institutional planning. This aligns with previous studies indicating that leadership involvement is a critical factor in fostering innovation and technological integration in schools (Cheah et al., 2025; Gestson & Core Team, 2024). Leaders were more likely to identify their institutions as being in advanced stages of AI planning or implementation, underscoring their role in driving organisational change.

In contrast, teachers expressed greater uncertainty regarding their preparedness to adopt AI tools, with many citing a lack of training and resources. This aligns with research showing that educators often feel unprepared to integrate emerging technologies due to insufficient PD opportunities (Celik et al., 2022). The discrepancy between leaders’ readiness and teachers’ perceptions highlights a gap in support mechanisms and training initiatives, which could hinder the widespread adoption of AI in classrooms.

The study also revealed positive perceptions of AI’s potential to enhance operational efficiency, personalise learning, and improve student engagement. However, concerns about funding, infrastructure, and ethical considerations such as data privacy and algorithmic bias emerged as significant barriers, particularly among educators in rural and underfunded schools. These findings are consistent with previous literature emphasising the structural and systemic challenges that disproportionately affect underserved educational contexts (Mishra et al., 2023; Wargo & Hoke, 2022).

These findings directly address the research gaps identified in the literature review, particularly the need to better understand educators’ preparedness and institutional readiness for AI integration. By highlighting the discrepancies between educators’ perceived preparedness and the level of institutional support, this study reinforces prior concerns regarding insufficient PD and infrastructure barriers (Celik et al., 2022; Kim & Wargo, 2025). In addition, the findings expand on the challenges related to equitable AI integration, emphasising how resource disparities, especially in rural and underserved schools, continue to influence educators’ capacity to implement AI technologies effectively.

Furthermore, while this study primarily focused on K-12 educators in the United States, the findings have broader relevance for international educational settings. Educators across diverse global contexts face similar challenges in integrating AI, such as infrastructure limitations, ethical concerns, and disparities in PD (Bautista et al., 2024; Gârdan et al., 2025). However, it is important to note that institutional readiness, policy frameworks, and available resources vary considerably across countries (Miao & Holmes, 2023). Future research should further explore how localised factors influence educators’ perceptions and preparedness for AI integration in international contexts, including settings with different technological and educational landscapes.

Implications for practice

Targeted PD programmes are essential for building educators’ AI competencies. The PD initiatives should go beyond technical training to address pedagogical strategies for integrating AI into diverse classroom settings. For instance, hands-on workshops and collaborative learning opportunities can help teachers explore the practical applications of AI tools, such as using generative AI for personalised learning or creative projects (Ding et al., 2024). Leadership training for administrators should also be prioritised, as their support is critical in fostering a culture of innovation and ensuring the availability of resources for AI adoption.

Addressing disparities in funding and infrastructure is vital to ensuring equitable access to AI tools and resources. Rural schools, in particular, require targeted investments in reliable internet connectivity and modern devices to enable effective AI integration. Policymakers should allocate funding to bridge these gaps and provide underserved schools with the necessary technological and human resources (Wargo & Hoke, 2022). Efforts to ensure equitable access must also include initiatives to reduce algorithmic bias and promote inclusivity in AI systems.

Lastly, the development of clear policies and institutional strategies is crucial for addressing ethical, practical, and pedagogical challenges associated with AI adoption. Policies should include guidelines for data privacy, responsible AI use, and transparency in algorithmic decision-making. Schools and districts should adopt a phased approach to AI implementation, beginning with small-scale pilot programmes to evaluate the impact and gather feedback from educators and students. Leadership engagement is also critical, as institutional leaders play a key role in aligning AI initiatives with broader educational goals and priorities. Collaborative partnerships between schools, AI developers, and community stakeholders can further enhance the effectiveness and sustainability of AI integration efforts.

Limitations and future research

This study is limited by its cross-sectional design, which captures only a snapshot of educators’ AI perceptions and preparedness. Longitudinal research is needed to assess the sustained impact of AI on student learning, critical thinking, and teacher–student relationships (Holmes et al., 2019; Sanusi et al., 2024). Furthermore, interdisciplinary research that integrates education, technology, and policy perspectives is necessary to develop equitable AI frameworks, particularly for underserved schools (Dai et al., 2022; Gestson & Core Team, 2024). Future studies should also explore the role of institutional policies and leadership support in shaping AI adoption over time.

Conclusion

Generative AI has the potential to revolutionise K-12 education, but its effective integration requires addressing disparities in preparedness, training, and infrastructure. While educators recognise AI’s ability to enhance efficiency and engagement, challenges such as limited PD, inequitable access, and ethical concerns remain significant barriers. The gap between leaders’ strategic readiness and teachers’ preparedness underscores the need for targeted training initiatives and institutional support to foster confident and competent AI adoption.

Policy and leadership play a crucial role in guiding AI implementation, requiring ethically informed policies that ensure equitable access and responsible AI use. As AI technologies evolve, collaborative efforts across educators, policymakers, and institutional leaders will be essential to maximising their transformative potential. Long-term research is necessary to evaluate AI’s ongoing impact on student outcomes, teacher roles, and systemic equity, ensuring its sustainable and inclusive adoption in K-12 education.
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