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Introduction/Need for Research  

 
The integration of artificial intelligence (AI) into classrooms has become a transformative 

force in education, especially within Science, Technology, Engineering and Mathematics 
(STEM) fields facing challenges like teacher shortages, limited planning time, and burnout 
(Chiu, 2021; Hall, 2023). Successful implementations of AI, like curriculum evaluation and 
literacy certification programs, demonstrate its potential in enhancing instruction and workforce 
readiness (George, 2023; Southworth, 2023), However, barriers persist, including inadequate 
teacher training and overestimation of AI capabilities (Kong et al., 2021; Kim et al., 2022; 
Southworth et al., 2023). Educators frequently lack the conceptual knowledge needed to identify 
which AI tools are best suited to aid in their classroom (Lee & Cho, 2024). Despite these gaps, 
AI has shown promise in generating instructional resources, assessments, and personalized 
feedback (George, 2023; Lee et al., 2021). This study contributes to the growing discourse by 
evaluating the raw capabilities of four AI tools, Claude (Anthropic), Copilot (Microsoft), Gemini 
(Google), and ChatGPT (OpenAI), in developing course content for STEM educators. The 
primary aim is to guide platform selection and support effective AI integration in curriculum 
design (George, 2023; Chen, Chen & Lin, 2020).    

Conceptual Framework  
To guide this evaluation, the study draws upon the foundations of the TPACK  

(technological, pedagogical and content knowledge) framework which emphasizes the need for 
educators to triangulate their teaching approach through technology, pedagogy, and content 
(Schmidt et al., 2009). TPACK sets the ground for establishing a partnership between the teacher 
and AI tools to create curriculum (Schmidt et al., 2009). In this process, the teacher provides a 
direct prompt with content goals and subject to be taught, and the AI tool generates the materials 
(Schmidt et al., 2009). This framework provides a lens through which the capabilities of AI tools 
are assessed, particularly in terms of their alignment with educational goals, ethical 
considerations, and practical classroom integration. Within the TPACK framework, educators 
must develop technological knowledge specific to AI tools while maintaining their pedagogical 
expertise and content mastery (Schmidt et al., 2009). Generative AI tools like ChatGPT, Claude, 
Gemini, and Copilot represent emerging technologies that educators can leverage for curriculum 
design, administrative efficiency, and instructional planning (Bye, 2018; Krstić et al., 2022). 
However, successful integration requires educators to understand both the capabilities and 
limitations of these tools, particularly regarding content accuracy, pedagogical appropriateness, 
and ethical considerations such as bias and transparency (Lee et al., 2021; Southworth et al., 
2023). Many educators lack the training needed for effective AI integration in their curriculum 
development processes, highlighting the need for restructured teacher education and professional 
development (Kong et al., 2021; Ng et al., 2022). Despite potential improvements in teaching 
effectiveness and reduced administrative workload, challenges persist, including data reliability, 
authentic assessment, and ethical implementation (Rebelo, 2025; Kim et al., 2022; Alam, 2023). 
While student AI literacy remains important for preparing learners to be responsible users of AI 
systems (Zhang et al., 2024; Tschoppe et al., 2025), this study focuses specifically on educators' 
use of AI as a curriculum design tool within the TPACK framework.  
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Methodology  

Four AI tools (Claude, Copilot, Gemini, and ChatGPT) were evaluated for their ability to 
generate instructional materials for a college-level course covering agricultural safety and health 
topics. Each bot received a standardized prompt and was asked to produce a complete two-day 
lesson plan. The prompt provided was: “Create a final lesson plan for a college level safety 
course that focuses on the safety culture of organizations within the industry. This lesson should 
last two days which also equates to two 50-minute lectures. Provide a lesson plan with learning 
goals, objectives, teaching methods and resources. Include a script for the instructor to follow as 
well as laboratory actives and assignments plans”. This included learning objectives, teaching 
methods, instructor scripts, lab activities, assignments, grading criteria, and feedback. Following 
content generation, the bots were tasked with evaluating all lesson plans, including their own, 
using a standardized rubric. To ensure a comprehensive evaluation, three panels were formed: 
the AI bots themselves, agricultural education faculty and faculty with content-specific 
knowledge in agricultural safety and health. This triangulated approach allowed for a balanced 
assessment of both technical accuracy and pedagogical quality. 

Results/Findings 

Using the six-dimension rubric developed by the research team (see Methodology), 
preliminary findings indicate that generative AI tools cannot independently produce course 
materials with sufficient academic rigor or depth for college-level instruction without substantial 
educator revision. Across all evaluated dimensions, Claude scored overwhelmingly higher than 
the other AI tools, with an average of 20.5 out of 24 possible points. The other platforms scored 
considerably lower: Copilot (12.7/24), Gemini (15.5/24), and ChatGPT (13/24), representing 
performance gaps of 38-61% compared to Claude. 

Conclusions 
The findings indicate that while current AI systems may serve as useful tools for idea 

generation, personalized feedback, and foundational lesson planning, they have not yet achieved 
the capability to produce complete, presentation-ready lesson plans. The study found that AI does 
not yet (as of the publication date of this study) have the ability to provide detailed lesson 
materials that align with core objectives and standards better or at the same quality level of the 
educator. While AI-generated content lacked critical thinking and subject mastery, the tools were 
effective in generating ideas, offering constructive feedback, and providing a foundation for 
lesson development. These contributions support the use of AI tools as valuable supplemental 
resources for educators. In particular, Claude consistently produced the most complete and 
educator-supportive materials, demonstrating strong potential as a classroom aid.  

Implications/Recommendations/Impact  
 The research team recommends that educators utilize AI tools for tasks less reliant upon 

detailed and fact-based information. For example, generating bell work questions, identifying 
exam questions and proving answer options, creating rubrics or lesson outlines is where the 
strengths of AI tools lay. Additionally, future research is needed in understanding how AI could 
assist in personalizing learning experiences by analyzing student performance data to tailor 
educational content to individual needs and providing instant feedback on assignments to 
enhance the learning process. 
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