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Introduction
Artificial intelligence (AI) is rapidly becoming embedded in daily life, with education being a major area of transformation (Arsen’eva et al., 2024). In classrooms, AI tools offer educators unprecedented access to information and assistive technologies that can streamline planning and assessment (Javaid et al., 2023). However, these innovations also raise serious ethical concerns, particularly surrounding plagiarism, authorship, transparency, and accountability in student work (Editorials, 2023; Hosseini et al., 2023). Educators today are expected to model ethical research practices while navigating a digital landscape where students have access to powerful AI systems, especially large language models (LLMs) capable of paraphrasing and synthesizing academic content. While these systems can enhance instruction and support learning, they also challenge traditional expectations for originality and critical thinking (Boden, 1998; Hosseini et al., 2023). Institutions have responded in varied ways: some ban AI tools entirely, while others create policies that emphasize regulated use (Hosseini et al., 2023). Agricultural education, which operates under the three-circle model (Classroom/Laboratory, Supervised Agricultural Experience, and FFA), is uniquely affected by AI integration. AI has potential benefits for lesson planning, engagement, and teacher efficiency (Lengyel, 2024), yet it also raises complex questions regarding fair use, creativity, and integrity, especially in student competitions where there should be original scholarship. This study explores agricultural science teachers' perceptions and experiences with AI, with particular attention to instructional use, ethical boundaries, and professional development needs.
As AI tools continue to evolve, their role in shaping instructional practices, student engagement, and teacher decision-making becomes increasingly significant (Bulut et al., 2024; Chen et al., 2020). For agricultural educators, the challenge is twofold: not only must they evaluate the pedagogical value of AI, but they must also navigate the ethical, technical, and cultural implications of introducing it into a field grounded in hands-on, experiential learning (Lengyel et al., 2024). The integration of AI into agricultural education, especially in areas like FFA competitions and SAE project development, requires careful consideration of how technology can support, rather than undermine, foundational principles such as authenticity, student agency, and subject matter relevance (Hosseini et al., 2023; Bergsten & Rivas, 2019). This study is situated at the intersection of technological innovation and agricultural pedagogy, offering timely insight into how educators are responding to a rapidly changing educational landscape.
Theoretical Framework

This study is framed by Rogers’ (2003) diffusion of innovations theory, which is commonly used in agricultural and extension education to explain how new practices and ideas are adopted. The theory guided the interview questions in this study to investigate agricultural science teachers' experiences with AI adoption within the context of the three-circle model of agricultural education. According to Rogers (2003), the innovation-decision process involves factors such as the relative advantage, compatibility, complexity, trialability, and observability of an innovation. These factors influence whether individuals choose to implement a new idea. Innovations are more likely to be adopted when their benefits are clear, they align with individuals’ existing values, and they are perceived as easy to implement. Trialability refers to the ability to experiment with an innovation before full adoption, while observability refers to the visible results others can see from adopting the innovation (Rogers, 2003). For effective AI adoption in education, teachers must recognize a need, understand the benefits, feel capable of integrating the innovation, experiment with different methods, and observe successful outcomes in similar settings. Rogers (2003) also notes that the rate of adoption is influenced by both the innovation's characteristics and the personalities of those adopting it. He identifies five adopter categories: innovators, early adopters, early majority, late majority, and laggards. Innovators are adventurous, eager to explore new ideas, and often influence others by navigating uncertainty and setbacks. Early adopters, while more cautious, typically adopt innovations soon after innovators and serve as role models for others. The early majority adopts an innovation once it gains traction, while the late majority is more skeptical, often waiting until the innovation is widely accepted and proven successful. Laggards, the last group to adopt, are highly resistant to change, prefer traditional methods, and require strong evidence of success before they are willing to adopt a new idea.

Purpose/Objectives

This study aimed to investigate agricultural science teachers’ experiences with advancing AI tools and to examine how AI influences the three-circle model of agricultural education: Classroom/Laboratory, FFA, and Supervised Agricultural Experience (SAEs). The following research questions guided this study:
RQ1: What are agricultural science teachers' perceptions on the use of artificial intelligence?
RQ2: What level of adoption and implementation do agricultural science teachers use artificial intelligence when preparing projects?
RQ3: What are agricultural science teachers' perceptions of research ethics and the use of AI as advisors for students?

Methods/ Procedures 

A phenomenological approach was employed to deeply understand the lived experiences of agricultural science teachers as they navigated the integration or decision not to integrate artificial intelligence (AI) into their instruction across the three-circle model: Classroom/Laboratory, FFA, and Supervised Agricultural Experiences (Creswell & Creswell, 2017). This qualitative methodology was selected due to its emphasis on capturing the essence of participants' experiences, allowing the researchers to explore individual perspectives, perceptions, and interpretations in depth (Van Manen, 1990). Purposeful sampling was used to identify participants who met specific career stage criteria and had relevant experience with agricultural education (Patton, 2015). Although the original sampling framework aimed to include agricultural science teachers across three career stages—early career (1–5 years), mid-career (6–19 years), and late career (20+ years) (Sorensen & McKim, 2014), no mid-career teachers ultimately participated in the study. Recruitment efforts were extended to include this group, however, scheduling conflicts and non-responsiveness limited representation. As a result, findings primarily reflect the perspectives of early career and late career teachers. A total of six participants were selected based on their willingness to participate and current teaching roles in secondary agricultural education. Recruitment occurred through direct outreach.

Data collection involved semi-structured interviews, which provided a flexible but focused structure for participants to express their thoughts and experiences (Merriam & Tisdell, 2016). An interview protocol was developed based on the diffusion of innovations theory (Rogers, 2003), with questions designed to probe teachers’ awareness, experimentation, implementation, and evaluation of AI tools in their teaching practices. Interviews were conducted via Zoom and lasted approximately 15 to 45 minutes each, allowing participants from various geographic regions to be included. All interviews were audio-recorded and transcribed verbatim to preserve the authenticity of participants’ responses. Data analysis followed a thematic analysis approach (Braun & Clarke, 2006), beginning with open coding of individual transcripts to identify initial concepts. Codes were iteratively reviewed and grouped into broader categories, eventually forming overarching themes aligned with the study’s research questions. Coding was conducted manually. To enhance the trustworthiness of the findings, the study incorporated several validation strategies. Intercoder reliability was established through collaborative coding sessions between the two lead researchers, with discrepancies discussed and resolved through consensus. Member checking was also used participants were given the opportunity to review their transcripts and provide clarification or elaboration where necessary (Lincoln and Guba, 1985). Reflexivity was maintained through researcher memos and journaling, allowing the team to bracket their biases and remain grounded in participants’ perspectives (Lincoln and Guba, 1985).

Results/Findings

Perceptions on the Use of Artificial Intelligence 

[bookmark: _Int_KvqIajjL]Participants emphasized the importance of utilizing artificial intelligence as a tool and point of reference, discussed the concern of AI removing critical and cognitive skills, and highlighted two sides of the coin of AI’s impact on quality and originality. Some of the ways participants are using AI in their role is through creating outlines for lesson plans, step-by-step instructions for a classroom activity, script templates for competitions, and utilizing it to strengthen their knowledge on their “weakest” subject. Participant one mentioned “I used it more of like a template on how to write a script because that's kind of one of my weak links as an ag teacher. And so I used AI to kind of frame it as a way where I can just you know, speaker one says this, speaker two says this. And I just filled it in with my information.” Participants mentioned using AI as a resource and not a replacement for one’s own work. As one participant mentioned, “it’s a tool, not to do your homework for you.”

Some of the concerns that were highlighted by participants included AI removing ownership and originality of the students’ work. They emphasized the impact that AI has on developing students’ critical thinking and ability to retain course content. They were especially concerned that students would simply “copy and paste it and call it theirs”. When asked about the impact that AI has on quality and originality of work, participants fell on two sides of the coin. The first of those being the barrier that AI puts on students' creativity and the lack of personality that is seen throughout the writing process. The flip side of that was AI providing a valued perspective, with participant three stating that AI “gives you something different that you may have never thought about.” 

Adoption and Implementation of Artificial Intelligence 

[bookmark: _Int_nfWUwBkU]Participants discussed using AI as a cautious tool, encouraging vs discouraging AI, the challenge of understanding AI, and the lack of resources that they feel with AI tools. They acknowledged using AI in the classroom with lesson plans, slide shows, and developing scripts. However, they also urged the importance of using AI with “common sense,” emphasizing the gray areas that fall into using AI in the classroom. Almost all participants shared that they discourage the usage of AI in the classroom. Participant one stated “... it’s been extremely discouraged. And if I catch them doing it, then they don’t get a good grade.” Participants mentioned making assignments be completed in the classroom to ensure that their students aren’t using AI, the concern of academic dishonesty, and the inaccuracy of information through AI outputs. While their students have expressed their desire to utilize it, they choose to keep it out of assignments and shared that the utilization of AI would be dependent on the circumstance. 

When it came to understanding their challenges in adopting AI, participants expressed their lack of knowledge of AI and its capabilities. One participant mentioned, “not understanding it would be my biggest challenge,” while others expressed their “sheer lack of knowledge” on AI and its use, stating “I’m old school ...I like organic, original, traditional teaching.” All participants highlighted the need for professional development to help them understand and integrate AI effectively. Participant four stated “every school is gonna have a technology department that tries to push things out, but I think at the same time as an ag teachers might take things a little bit different than your general studies teachers.” They shared the opinion of benefiting from watching someone in their field (ag teachers) utilize AI to see how they could use it for their classroom. Participant five expressed “I would be interested in training or having resources to better learn how to use it, but it would be most beneficial if I could see it being used in my content by a science teacher.”

Research Ethics 

Participants discussed ethical practices, AI boundaries, and differentiated between using AI as a tool vs academic dishonesty. Some of the ways that participants are upholding ethical practices with AI is looking at students’ screens in the classroom, running assignments through an AI/plagiarism checker, enforcing rules, and checking the websites that students are referencing to ensure accuracy. When asked about the ethical boundaries that come into play with AI usage in competitions, participant four stated “I don’t think it’s doing our kids any service other than a disservice.” While participant six shared “it’s gonna be around we might as well learn how to use it and use it effectively,” others shared the sentiment of AI removing quality and value of work and should be used with rules and boundaries in place.

[bookmark: _Int_q3ONx3Mr][bookmark: _Int_cNgWW4vT]Participants identified the differences between using AI as a tool and as a form of academic dishonesty. They shared the thought of AI being capable of being a tool when used properly. Hence, utilizing AI to gather all the information and not putting any of one’s own words is academic dishonesty. On the other hand, putting thoughts into words, and carrying a mindset of AI as a tool and resource will lead to ethical usage of AI. Participant six emphasized this by saying “Let's figure out how to use it and use it correctly and not say no. It's dishonest just cause somebody smart enough to use something that you didn't think about.”

Conclusions/ Recommendations/ Implications
Participants in this study described AI platforms such as ChatGPT, Brisk, Magic School AI, and BreezyTA as practical tools that can assist in brainstorming, lesson design, generating outlines, and providing structured content templates. Teachers emphasized that AI, when used appropriately, can enhance efficiency and reduce preparation time, particularly for novice teachers or those working outside their content comfort zones. Across all career stages represented, participants highlighted the importance of explicitly teaching students to use AI responsibly, positioning it as a supportive tool rather than a shortcut or replacement for authentic effort in tasks such as FFA manuscript writing or SAE documentation.
At the same time, participants expressed a range of ethical concerns. These included fears of academic dishonesty, loss of originality, erosion of critical thinking, and inaccuracies in AI-generated content. These concerns are consistent with broader scholarly warnings about the risks associated with AI in education, particularly the potential to undermine academic integrity and student creativity (Editorials, 2023; Hosseini et al., 2023; Bergsten & Rivas, 2019). Teachers described these tensions vividly, especially in relation to competitions like the Agriscience Fair, where authenticity and scholarly authorship are expected. Several participants expressed frustration with the lack of guidance or training tailored to their specific field. Although many schools provide general technology support, teachers in agricultural education noted that their instructional needs often differ from those in core academic subjects. This reinforces findings by Lengyel (2024), who emphasized the importance of discipline-specific AI integration strategies in technical and applied education contexts.
Drawing on Rogers’ (2003) diffusion of innovations theory, the study found that participants often struggled to balance the perceived benefits of AI (e.g., improved lesson planning and access to ideas) with concerns about compatibility, ethical use, and the reliability of the content. Adoption was shaped not only by technical skills but also by attitudes, values, and the availability of peer models within the agricultural education community. Participants frequently requested professional development that was hands-on, ag-specific, and led by peers who had successfully implemented AI tools in their own classrooms. 
To support ethical and effective use of AI in agricultural education, it is recommended that teacher preparation programs and professional development initiatives embed content-specific training on AI. Such training should demonstrate real classroom applications within the three-circle model and include guidance on preventing misuse in student assignments and competitions. Future research should expand on this qualitative work with a more diverse sample to assess how AI adoption varies across demographic, geographic, and institutional contexts, as we were unable to have input from mid-career teachers. Additionally, studies could explore how well teachers model the ethical AI behaviors they expect from students, and whether their school policies support or hinder responsible use. By understanding and supporting agricultural educators as they adapt to AI, the field can maintain its integrity while embracing innovation that enhances both teaching and student learning.
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