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Abstract 

This multi-case study explores how generative artificial intelligence (GenAI), specifically ChatGPT, influenced 

lesson planning in Texas teacher education. In-service and pre-service teachers developed lesson plans, revised 

them using ChatGPT-generated suggestions, and reflected on the benefits and challenges of AI integration. Pre- 

and post-intervention surveys were used to measure changes in attitude, perceived usefulness, ease of use, 

behavioral intention, and actual use. Results indicated increases across all five constructs, with especially strong 

gains in actual use and ease of use among pre-service teachers. Qualitative data revealed that teachers valued AI 

for enhancing lessons, offering additional instructional ideas, and improving student engagement. In-service 

teachers emphasized time efficiency and alignment with classroom needs, while pre-service teachers 

highlighted greater confidence and support during the planning process. Reported challenges included concerns 

about items such as accuracy, overreliance, tool complexity, ethical use, and the lack of human connection. 

Cross-case findings suggest that GenAI tools can support instructional planning when thoughtfully integrated 

and accompanied by professional development that reinforces teacher expertise. 

Keywords: generative artificial intelligence, teachers, technology acceptance, curriculum development, instructional design, 

professional development 

______________________________________________________________________________________________________ 

Designing lessons that are instructionally effective and 

relevant to diverse student needs is a common challenge 

among educators at all stages of their careers (Darling-

Hammond et al., 2020). For both pre-service and in-service 

teachers, well-aligned lesson planning involves tasks such 

as applying content standards, creating assessments, and 

designing meaningful instructional activities (Drost & 

Levine, 2015). However, according to research compiled 

by the Organization for Economic Co-operation and 

Development (OECD, 2019), teachers are already spending 

an average of 6.5 hours per week on planning and lesson 

preparation, making it the second most time-intensive 

activity after actual classroom instruction.  

 

The versatile functionality of generative artificial 

intelligence (GenAI) has initiated a transformative role in 

education (Baidoo-Anu & Ansah, 2023). It has expanded 

opportunities to examine GenAI's impact on lesson 

planning, which is an important and cognitively demanding 

aspect of teaching (Gurl et al., 2025; Lee & Zhai, 2024; van 

den Berg & du Plessis, 2023). Among its various 

applications, one emerging area of interest is how GenAI 

can help teachers enhance and deepen lessons they have 

already developed, rather than generate lessons from the 

outset (Sung & An, 2026). Studies across disciplines such 

as science (Lee & Zhai, 2024; Powell & Courchesne, 

2024), mathematics (Gurl et al., 2025), and general 

pedagogy (Kalenda et al., 2025; Karaman, 2024; van den 

Berg & du Plessis, 2023) have highlighted the benefits of 

using GenAI for planning, but specific to lesson plan 

revision or enhancement. Researchers also raised concerns 

about using AI in lesson planning due to inaccurate content 

suggestions (Gurl et al., 2025) and generic responses that 

do not meet the specific needs of students (Kalenda et al., 

2025).   

 

There is an increasing interest in how educators utilize 

GenAI to enrich instruction in ways that are both reflective 



and responsive to the diverse needs of students. In 

response, this study introduces an AI-Enhanced Lesson 

Plan Development and Implementation model, designed to 

help teachers move beyond surface-level artificial 

intelligence (AI) use and engage in deeper reflection on its 

role in strengthening their instructional practices (Sung & 

An, 2026). Grounded in Kolb’s (1984) experiential learning 

cycle, the framework guides both in-service and pre-service 

educators through the stages of concrete experience, 

reflective observation, abstract conceptualization, and 

active implementation. Consistent with this cycle, 

participants first develop their own lesson plans before 

engaging with ChatGPT, positioning the tool as a means for 

improving lessons already built. By encouraging teachers to 

consider not just what GenAI can do, but what it should do, 

this model supports more intentional and informed 

instructional design. This approach aims to raise 

consciousness regarding AI adaptation in education, what 

Mirvis (2008) described as experiences that expand 

awareness of the self and surroundings, increase 

understanding of one’s identity as an educator, and shape 

the relationship with AI technologies in the educational 

world, ultimately broadening the implications for authentic 

teaching practices. 

 

Literature Review 

 

The rapid advancement of GenAI, specifically through 

large language models (LLMs) such as the Chat Generative 

Pre-trained Transformer (ChatGPT), is revolutionizing how 

educators design and deliver instruction. GenAI refers to a 

group of AI models and algorithms that can produce new 

content, including text, images, video, and problem-solving 

strategies, with a level of adaptability and creativity that 

resembles actual human output (He et al., 2025). ChatGPT, 

a GenAI chatbot developed by OpenAI, is one of the most 

prominent examples of AI in education (Belcic & Stryker, 

2025) and since its release in November 2022, has 

exhibited advanced capabilities in producing accurate and 

meaningful responses based on user prompts, making it 

highly accessible and widely adopted across instructional 

contexts (Brown et al., 2020; OpenAI, 2023). 

 

Benefits to Education 

The LLM ChatGPT has emerged as a dynamic educational 

tool, enabling educators to tailor instruction, improve 

content delivery, streamline administrative tasks, and 

engage in professional learning (Delello et al., 2024; 

Delello et al., 2025; Kasneci et al., 2023; van den Berg & 

du Plessis, 2023). For example, Delello et al. (2025) found 

that educators most frequently used ChatGPT for 

instructional planning, content generation, and assessment 

design, reinforcing its growing role in streamlining both 

pedagogical and administrative tasks.  

 

In teacher preparation settings, pre-service teachers have 

used ChatGPT to support the development of instructional 

objectives, ensure standards alignment, and adapt strategies 

to meet diverse learner needs (Kalenda et al., 2025). Gurl et 

al. (2025) reported that pre-service teachers found 

ChatGPT to be a helpful resource during the initial 

planning phases of instruction, particularly for organizing 

lesson content, identifying relevant prior knowledge, 

anticipating common student misconceptions, and 

suggesting real-world mathematical applications. Similarly, 

Egara and Mosimege (2024) found that teachers who 

integrated ChatGPT into instruction appreciated its ability 

to clarify complex concepts, strengthen instructional 

effectiveness, and increase student engagement.  

 

Other researchers have identified a broad array of uses for 

ChatGPT in educational settings, including the use of 

differentiated learning activities (Powell & Courchesne, 

2024), personalized learning (Ali et al., 2024; Delello et al., 

2024), collaborative learning (Oranga et al., 2024) and the 

development of language skills (Belda-Medina & 

Kokošková, 2023). In fact, survey results showed that 73% 

of teachers believed “ChatGPT can help students learn 

more,” and 91% agreed that technology has the potential to 

support students in recovering from recent learning 

setbacks (Impact Research, 2023, pp. 1-2). Researchers 

have suggested that ChatGPT provided support as both a 

tutor (Al-Abri, 2025) and scaffolding aid to promote 

accessibility (Egara & Mosimege, 2024). Additionally, 

ChatGPT facilitated student-centered practices through 

project-based learning and interactive strategies that 

promoted student interest (Guo & Pan, 2024).  

 

Challenges and Ethical Considerations 

While many educators are optimistic about the potential of 

AI tools, others expressed concerns about ethical 

implications, student data privacy, and reduced teacher 



autonomy (Ng et al., 2025). For instance, AI tools like 

ChatGPT may provide incorrect, vague, or pedagogically 

inappropriate feedback that could mislead learners. Oranga 

et al. (2024) suggested that questions remain as to “whether 

or not ChatGPT will lead to a rise in misinformation or 

ultimately replace human skills” (p. 104).  

 

The integration of ChatGPT into educational settings has 

also raised significant concerns about academic integrity. 

For example, Moorhouse et al. (2023) claimed that students 

may use AI to cheat and/or plagiarize their work. Likewise, 

Delello et al. (2025) noted that while many educators 

valued AI’s efficiency, they also expressed concerns about 

academic dishonesty and the lack of clear institutional 

policies guiding ethical classroom use. Another frequently 

cited issue was overreliance on such models, which may 

promote superficial learning habits and reduce critical 

thinking of students (Hadi Mogavi et al., 2024; Kalenda et 

al., 2025; Tlili et al., 2023). Heavy dependence on AI may 

also limit opportunities for emotional, social, and 

interpersonal learning typically fostered through human 

interaction (Delello et al., 2025). Furthermore, not all 

students or educators have equal access to AI technologies, 

or the digital literacy required to use them effectively, 

raising concerns about widening equity gaps (Chanda et al., 

2024).  

 

Meyer et al. (2023) identified LLMs like ChatGPT or 

CoPilot as valuable for improving academic work 

efficiency in tasks such as administrative support, coding 

education, writing, and research, but emphasized the need 

to remain cautious about bias and ethical implications. 

Powell and Courchesne (2024) found that while ChatGPT 

could generate science lesson plans aligned with the 5E 

model in under thirty minutes, teacher oversight was still 

required to address incomplete or questionable content. 

Relatedly, Kalenda et al. (2025) reported that lesson plans 

generated by AI were not strong in the differentiation of 

student instruction. 

 

Teacher Attitudes Toward AI Integration 

Teachers’ attitudes toward AI use in the classroom are 

shaped by a myriad of factors including perceived 

usefulness, ease of use, and professional self-efficacy. For 

example, several studies highlighted that both pre-service 

and in-service teachers are more likely to adopt AI when 

they view it as intuitive and beneficial to their instructional 

goals (Ali et al., 2024; Li, 2023) and prior exposure to AI, 

institutional training, and alignment with teacher beliefs 

may influence adoption (Egara & Mosimege, 2024). 

Teachers who directly engaged with AI tools for lesson-

enhancing tasks reported positive attitudes following the 

experience, as they recognize the practical instructional 

value of using AI for lesson planning (Sung & An, 2026).  

 

As educators integrate AI into curriculum design, 

researchers call for frameworks that move beyond surface-

level adoption. For example, Van den Berg and du Plessis 

(2023) advocated for using ChatGPT not just as a tool for 

convenience, but as a vehicle for reflective inquiry. Tlili et 

al. (2023) stressed the importance of guiding teachers in 

understanding the epistemological and ethical dimensions 

of AI, particularly with student learning and assessment. 

This suggests that AI use needs to be guided with critical 

reflection, not just exposing the tool alone. Arranz-García 

et al. (2025) pointed out the growing need for AI 

integration models that account for pedagogical goals, 

teacher identity, and classroom context, where such models 

support iterative reflection, allow for the co-construction of 

knowledge, and preserve the relational core of teaching. 

 

Theoretical Framework 

This study is grounded in a theoretical framework that 

combines Kolb’s Experiential Learning Theory (ELT) 

(Kolb, 1984; Kolb & Kolb, 2009) with Mirvis’s (2008) 

concept of consciousness-raising experiences. Kolb’s ELT 

presents learning as a holistic and cyclical process in which 

individuals construct knowledge through four 

interconnected learning modes: concrete experience, 

reflective observation, abstract conceptualization, and 

active experimentation. These stages form a dynamic 

learning cycle (see Figure 1). These constructs are revisited 

continuously throughout the learning process, making this 

framework particularly relevant to pre-service and in-

service teachers as they navigate how to incorporate 

emerging technologies like AI or GenAI into their 

instructional practices. Mirvis (2008) complements this 

framework by emphasizing the transformative nature of 

learning experiences that challenge existing beliefs and 

broaden awareness. His concept of consciousness-raising 

describes how individuals develop deeper insight into their 



roles, values, and relationships within professional and 

social contexts.  

 

Together, these theories offer complementary lenses 

through which educators can understand the integration of 

new technologies not just as a technical task, but as a 

reflective and developmental process. When framed 

through experiential learning and consciousness-raising, 

using GenAI in lesson planning becomes part of a broader 

pedagogical process, which deepens self-awareness, 

encourages intentional instructional decisions, and fosters 

thoughtful engagement with innovation in education (See 

Figure 1). This process progresses through a cycle of 

learning, beginning with concrete experience and 

advancing through reflection, conceptualization, and active 

experimentation. For example, in the concrete experience 

phase, learners engage directly with a phenomenon such as 

experimenting with AI tools to support lesson planning. 

This experience provides the foundation for the next phases 

of reflection and conceptualization. In reflective 

observation, participants examine their experiences from 

multiple perspectives and consider the broader instructional 

implications. Teachers may critically compare their original 

and AI-enhanced lesson plans to evaluate how well each 

addresses student engagement, differentiation, and 

assessment needs. Reflective observation and abstract 

conceptualization often occur simultaneously as 

participants assess and revise their lessons based on the 

output provided by AI. During this process, teachers may 

begin to better understand both the capabilities and 

limitations of AI within educational contexts. This leads to 

the development of professional judgment informed by 

Mirvis’s (2008) concept of consciousness-raising, which 

encourages a deeper awareness of practice. The active 

experimentation phase involves implementing revised 

lesson plans in the classroom; this stage is not the end of 

the process but instead leads to new experiences that restart 

the learning cycle. Teachers observe how the lesson 

unfolds in practice and monitor student responses and 

engagement. Finally, participants respond to structured 

reflection prompts that guide them through three 

dimensions of awareness: Self-awareness, related to their 

role as educators working with new tools; interpersonal 

awareness, focused on how AI-enhanced instruction affects 

students; functional awareness, concerning AI’s specific 

strengths and limitations in educational settings. This 

process fosters thoughtful reflection and supports the 

development of critical perspectives toward the integration 

of AI in teaching and learning. 

 

 
 

The Research Gap and Purpose 

The integration of AI technologies into educational settings 

has evolved from a theoretical discussion to one of 

practical adaptation with empirical findings. Specifically, 

applications of LLMs such as ChatGPT have gained 

particular attention in K-16 education for their 

sophisticated text generation capabilities and responses 

tailored to specific instructional and research needs. Also, 

recent research highlighted the expanding reach of AI 

adoption across education. While early use centered on 

students’ engagement with AI tools for learning, the scope 

has widened to include instructional design, administrative 

support, formative and summative assessment creation, and 

research facilitation (Kasneci et al., 2023; Lee & Zhai, 

2024; Powell & Courchesne, 2024; Tlili et al., 2023; van 

den Berg & du Plessis, 2023). Despite the growing interest 

in the application of GenAI in education, there remains a 

dearth of research regarding how educators use tools such 

as ChatGPT to generate instructional content (Diliberti et 

al., 2024; Ng et al., 2025).  

 

This multi-case study, serving as the primary research 

strategy, investigates teacher attitudes toward AI tools like 

ChatGPT as well as the benefits and challenges of using 

such tools to improve teaching practices. The findings aim 

to contribute to a deeper understanding of AI's potential to 

transform instructional planning and provide practical 



insights into its application in curriculum design. The 

following research questions guided the study: 

 

1. To what extent does the lesson plan intervention 

influence teachers' general attitudes toward 

ChatGPT and their behavioral intentions to use AI-

based tools?  

2. What are the perceived benefits of integrating AI 

tools like ChatGPT into lesson planning? 

3. What are the perceived challenges of integrating 

AI tools like ChatGPT into lesson planning? 

 

Methods of the Study 

 

Research Design 

This study employed a mixed-methods approach (Creswell 

& Creswell, 2023) within a multiple-case study design 

(Stake, 2006), conducted over two academic semesters with 

both in-service and pre-service teachers enrolled in 

graduate and undergraduate education courses. This design 

allowed for an in-depth examination of how GenAI tools, 

specifically ChatGPT, were integrated into lesson planning 

across varying teaching contexts.  

 

The study consisted of two bounded cases and used a cross-

case comparison to explore the phenomenon and to identify 

both shared patterns and meaningful differences across 

instructional contexts. Creswell and Poth (2018) 

emphasized the importance of defining the case clearly and 

describing the approach used to study it. A multiple-case 

approach, as outlined by Baxter and Jack (2008), allows for 

comparative insights across distinct cases, while Stake 

(2006) highlighted how a cross-case analysis helps identify 

both commonalities and unique features across different 

settings. Throughout the findings section, these two 

analytical units are referred to as Case 1 (in-service 

teachers) and Case 2 (pre-service teachers) enabling within-

case analysis of each group’s experiences and comparison 

of patterns across two cases. 

 

The study was conducted by three faculty members at a 

regional university in Texas. Each researcher brought 

extensive experience in teaching and curriculum 

development, and the shared aim was to explore the 

potential of AI to enhance lesson planning and student 

engagement. This study was approved by the Institutional 

Review Board (IRB) at the researchers’ university. 

 

Participants 

Participants in the study included both pre-service teachers 

in a teacher preparation program and in-service teachers 

who were actively working in Texas schools. All 

participants were enrolled in one of two education courses 

at the university that required a lesson plan assignment 

involving ChatGPT. Each course represented a separate 

case in the study. A total of 23 individuals participated in 

the study: Fourteen pre-service teachers and nine in-service 

teachers. Most were female (n = 21, 91.3%), with one 

identifying as male and one as non-identified. Ages ranged 

from 19 to 52 years, with a mean of 24 years. Most 

participants identified as White, non-Hispanic (n = 16, 

69.6%), followed by Hispanic, Latino, or Spanish origin (n 

= 4, 17.4%) and Black or African American (n = 3, 13%). 

A detailed demographic breakdown by pre-service and in-

service teacher groups is provided in Table 1.  

 

 
 

Within the in-service teacher group (n = 9), five 

participants (55.6%) were full-time teachers responsible for 

subjects including chemistry, social studies, science, 

mathematics, and college readiness. One participant 

(11.1%) was a substitute teacher, and three (33.3%) did not 

specify their roles. The pre-service group (n = 14) consisted 

of undergraduate students in a teacher preparation program, 



with the majority (n = 12, 85.7%) in their senior year and 

the remainder (n = 2, 14.3%) classified as juniors. All pre-

service participants were engaged in field placements 

during the study. Prior to the intervention, 71.4% of pre-

service teachers (n = 10) reported previous experience 

using AI tools such as ChatGPT. Their uses included 

creating lesson plans, brainstorming ideas, incorporating 

higher-order thinking strategies, and identifying 

instructional activities and games. Among in-service 

teachers, five (55.6%) reported prior AI use, which was 

primarily limited to generating worksheets, drafting 

assignments, and communicating with parents. 

 

Data Collection 

Data collected included teacher reflection papers, side-by-

side comparisons of original and AI-enhanced lesson plans, 

and pre- and post-survey responses. The primary focus of 

the study was to examine the integration of GenAI tools, 

such as ChatGPT, in curriculum development. Participants 

used ChatGPT to enhance lesson plans aligned with the 

Texas Essential Knowledge and Skills (TEKS), Texas's 

curriculum standards (Texas Education Agency, 2026), 

with AI providing suggestions to improve content delivery, 

assessment methods, and student engagement strategies. 

The in-service and pre-service teachers implemented these 

AI-informed lessons in either classroom settings or 

simulated teaching environments and reflected on the 

outcomes. Collecting multiple sources of data allowed the 

researchers to document both participants’ perceptions of 

AI and the concrete ways in which AI transformed their 

lesson plans and instructional decisions. 

 

The pre- and post-surveys were adapted from Li’s (2023) 

research, which was based on the Technology Acceptance 

Model, and included items related to participants’ attitudes 

toward ChatGPT, perceived usefulness, ease of use, 

behavioral intention, and actual use of AI tools. The 

surveys served as a descriptive measure of participants’ 

perceptions before and after they completed the AI-

supported lesson plan assignment.  

 

The lesson plans and reflection papers captured detailed 

accounts of participants’ experiences with AI, including the 

specific prompts used, the instructional changes made (see 

Table 2), and their perceptions of the benefits and 

challenges. These qualitative artifacts provided insight into 

how teachers integrated GenAI into instructional planning 

and how its suggestions shaped their instructional 

decisions. 

 

 

 
Data Analysis 

The purpose of this study was to understand how in-service 

and pre-service teachers utilized GenAI tools, such as 

ChatGPT, to enhance lesson planning. The data analysis 

process incorporated both within-case and cross-case 

approaches (Stake, 2006). Each of the cases was analyzed 

individually to identify key patterns and insights. The data 

included participants’ reflection journals, pre- and post-

survey responses, and side-by-side comparisons of their 

original and AI-enhanced lesson plans.  

 

Quantitative data from the pre- and post-surveys were 

analyzed using descriptive statistics to examine changes in 

participants' general attitudes toward ChatGPT (4 items), 

perceived usefulness (5 items), perceived ease of use (5 

items), behavioral intention toward AI-based systems (5 

items), and actual use of AI-based systems (6 items), with 

all items measured on a 5-point Likert scale. Descriptive 

statistics were selected because the purpose of the 



quantitative component was to provide an overview of 

changes in participants’ perceptions rather than to test 

specific hypotheses. Table 3 presents the means, standard 

deviations, and Cronbach’s alpha coefficients for each 

construct, reported overall, by pre- and post-intervention, 

and by pre-service and in-service subgroups. All variables 

demonstrated good to excellent reliability, with Cronbach’s 

alpha values ranging from .82 to .98. 

 

 
 

The qualitative analysis began with researchers reviewing 

the reflection journals to gain familiarity with the content 

and to identify recurring ideas. An inductive approach was 

employed, in which the themes emerged organically from 

the data itself (Merriam, 2009). The analysis sought to 

uncover the meaning expressed in participants’ reflections 

and to interpret how they made sense of using AI in lesson 

planning (Lincoln & Guba, 1985). Data were segmented 

into smaller units of meaning, such as phrases, sentences, 

or paragraphs, which were assigned descriptive codes. 

These codes were then refined and grouped into broader 

categories to capture overarching concepts. Because some 

teachers referred to the same topic more than once within 

their reflections, the number of coded statements (n) may 

exceed the number of participants. Themes were finalized 

through team discussion to ensure the categories reflected 

the full set of coded data. 

 

A constant comparative method followed (Glaser & 

Strauss, 1965). Each new segment of data was compared to 

previously coded material to determine whether it aligned 

with an existing category or warranted the creation of a 

new one. This process supported consistent coding 

decisions and a clear organization of categories. After 

within-case analysis was complete, the research team 

compared patterns across the two cases to identify shared 

experiences, differences, and unique outliers. This cross-

case analysis broadened the understanding of how GenAI 

influenced curriculum development across varying 

instructional contexts. 

 

Trustworthiness 

To ensure the credibility and reliability of the study, several 

trustworthiness strategies were employed (Lincoln & Guba, 

1985). Triangulation was achieved by analyzing multiple 

data sources, including reflection journals, lesson plan 

comparisons, and pre- and post-survey data. Researchers 

also kept analytic memos during coding and analysis to 

document decisions and strengthen the audit trail. The 

collaborative nature of the research team reinforced 

trustworthiness. Team members jointly reviewed data, 

refined codes, and discussed interpretations, which allowed 

for multiple perspectives to inform the analysis. These 

efforts ensured that the coding process was both rigorous 

and reflective, supporting a well-grounded understanding 

of participants’ experiences with AI-enhanced lesson 

planning. This systematic approach strengthened the 

reliability of the findings and their contribution to 

understanding the role of GenAI in education. The next 

sections present the two cases separately, followed by a 

cross-case analysis that highlights shared and unique 

findings. 

 

Case One: In-Service Teachers 

 

Case One involved a bounded group of nine in-service 

teachers (eight female, one male) enrolled in a graduate-

level educational technology course, each tasked with 

enhancing or developing a lesson plan using ChatGPT. The 

educators spanned various grade levels and subjects, 

including 8th grade science examining the impact of human 

activities on ecosystems, 1st grade social studies focused 

on community rules and government functions, 5th grade 

math involving multiplication and division of fractions, 

high school Spanish centered on conversational skills, high 

school chemistry on molecular modeling, a high school 

Advancement Via Individual Determination (AVID) 

program lesson aimed at improving note-taking skills for 

college readiness, 6th grade earth science covering plate 

tectonics, an elementary writing lesson, and a 7th grade 

language arts lesson analyzing elements in literature. 



 

As part of their course assignment, each teacher submitted 

their original lesson plan along with specific prompts to 

ChatGPT, seeking suggestions for improvements. Upon 

receiving AI-generated recommendations (see Figure 2), 

the teachers evaluated these for applicability, integrated the 

most useful enhancements into their lesson plans, taught 

the revised lessons in their classrooms, and then reflected 

on the process. The prompting process often involved 

multiple iterations, with teachers refining their requests to 

receive more customized and specific suggestions from 

ChatGPT. 

 

 
 

Case One Findings 

The quantitative findings revealed growth across all five 

measured constructs among in-service teachers: attitudes, 

perceived usefulness, perceived ease of use, behavioral 

intention to use AI, and actual use. For instance, the 

general attitudes of the in-service teachers improved from 

pre-intervention (M = 3.62, SD = 0.93) to post-intervention 

(M = 4.06, SD = 0.94). The perceived usefulness also 

increased, with mean scores rising from M = 3.86 (SD = 

0.71) to M = 4.0 (SD = 0.81). Their perceived ease of use in 

using GenAI increased from M = 3.93 (SD = 0.68) to M = 

4.25 (SD = 0.52). The teachers’ behavioral intention to use 

AI for lesson planning also increased, as reflected in the 

change of M = 3.76 (SD = 0.68) to M = 4.20 (SD = 0.93). 

Also, their actual usage increased, but at a smaller rate than 

the other variables M = 3.55 (SD = 0.57) to M = 3.74 (SD = 

0.64). 

 

The qualitative findings supported these quantitative gains, 

providing a deeper understanding of how in-service 

teachers experienced the integration of GenAI into their 

instruction. All of the in-service teachers submitted written 

reflections after implementing their lesson plans. The 

reflections were coded in full, and the frequencies reported 

for each theme reflect the total number of excerpts assigned 

to that category. Representative quotes are included to 

illustrate the themes that emerged from the full set of coded 

reflections (see Table 4). The analysis of these reflections 

revealed several key findings, including both benefits and 

challenges to using AI for lesson planning. 

 

Benefits of AI: Effective and Efficient Instruction  

In exploring the use of AI for lesson planning, the thematic 

analysis revealed a range of benefits, which included: 

variety of ideas, increased student engagement, more 

effective differentiated instruction strategies, improved 

assessment and evaluation techniques, time savings, 

fostering of collaboration and teamwork, alongside greater 

real-world applications (see Table 4).  

 

Variety of Ideas. The most frequently mentioned benefit 

(n = 11) was AI’s potential to expand teachers’ 

instructional toolkit by providing a variety of teaching 

ideas. For example, one educator stated, “AI influenced the 

quality of my lesson plans by providing more in-depth 

ideas that I wouldn’t have thought about otherwise.” 

Another educator reported, “The AI suggestions not only 

met my expectations but went beyond what I thought they 

would do, offering a much better and more thorough 

learning experience for my students.” 

 

Student Engagement. Eight teachers conveyed that AI-

generated suggestions improved student engagement. 

Teachers observed that students were more involved and 

interested when lessons incorporated AI-driven activities. 

“When I used the new lesson in class, I noticed students 

were more engaged. The variety of activities kept them 

interested,” one teacher remarked. Another commented that 

“during the actual teaching experience, I feel like I was 

able to receive more engagement along with more 

confidence from students…” 

 

Differentiated Instruction. Another commonly mentioned 

benefit was AI's significant role in supporting diverse 



learners with differentiated instructional strategies (n = 8). 

For example, one teacher appreciated how AI transformed 

their approach to inclusivity, stating: 

One of the biggest changes AI helped me with was 

making the lesson more inclusive. Before, I had a 

one-size-fits-all approach. The AI suggested ways 

to support different types of learners, like using 

pictures for visual learners and role-playing for 

hands-on learners.  

 

Another teacher noted the practical applications for 

students requiring extra support: “AI also helped me think 

about students who need extra support, like those who 

struggle with writing. It suggested using sentence starters 

and graphic organizers, which made the lesson easier for 

them.” In addition, the use of technology to enhance 

accessibility was emphasized, with one educator 

mentioning, “It allowed me to think outside of the box 

regarding scaffolding for example, the suggestion to 

incorporate fonts with heavy contrast for students with 

dyslexia.” The tailored approaches extended to detailed 

lesson modifications, as another educator implemented AI's 

recommendations by providing “struggling students with a 

concept map that already has the key terms and 

concepts...and a cause-and-effect chart for them to fill out.”  

 

Time Savings. Time savings were benefits identified by all 

participants (n = 9). For instance, teachers appreciated the 

efficiency of using AI to revise lessons, with one teacher 

stating, “The time it took me to revise my lesson with 

ChatGPT was a fraction of what it normally takes.” 

Another teacher reflected, “The time it took me to create 

the original lesson versus the time AI was able to generate 

the new lesson in a matter of seconds was insane!” 

 

Assessment and Evaluation. Teachers mentioned specific 

instances where AI helped with assessment techniques (n = 

5), particularly through the generation of probing questions 

and structuring exit tickets that provided immediate insight 

into student comprehension. For instance, one teacher 

shared: “I had CHATGPT add some thought-provoking 

questions after giving it my whole station rotation lab. The 

students answered them on their own which gave me a 

good idea of who understood the material and who did 

not.” Another teacher stated, “This allowed for a wider 

range of instructional and assessment strategies that I had  

not thought of before.” 

 

Fostering Collaboration and Teamwork. Five mentions 

highlighted how AI suggested enhancements fostered 

student collaboration within the classroom environment. 

All five noted that peer discussions and group projects 

encouraged student collaboration and teamwork. One 

teacher illustrated this with a specific example, remarking, 

“Students lead the way, answering each other’s questions 

and expanding on each other’s points.” Another one of 

these teachers specifically noted the students “started 

learning from each other and talking through the questions. 

The students this year understood the material better after 

collaborating with each other and having these real 

conversations about it.” 

 

Real-World Application. Four reflections emphasized the 

effectiveness of real-world examples suggested by AI. 

“During the explain sections, students responded well to 

using real world examples that the AI recommended,” 

shared one teacher. Another teacher wrote:  

I think they [AI] improve the lesson by helping students see 

the real-world implications of  what they’re learning. If 

they can see how human activities are impacting the natural 

world  around them, they will be more interested and 

passionate about making changes.  

 

Challenges of AI and Considerations 

While the educators reported that AI offered substantial 

benefits, its integration into teaching also presented several 

unique challenges, which included accuracy and alignment 

issues, overreliance and a diminished need for a human 

component, prompting, ethical, cheating, plagiarism issues, 

tool complexity, overall workforce concerns, and 

preferences for or against AI-assisted planning. The 

teachers also noted preferences for and against the use of 

GenAI in instructional planning.  

 

Accuracy. The most frequently listed challenge was that 

GenAI output lacks specificity, creativity, and contains 

errors (n = 13). Participants emphasized that teacher 

expertise and review is necessary to verify AI-generated 

output to enhance accuracy and specificity for classroom 

and student contexts. For example, one teacher reported, “I 

had to read everything thoroughly and check it for 

accuracy. I also noticed that if you asked too many 



questions, they became very repetitive and asked the same 

questions in different ways.” 

 

Alignment Issues. Six participants highlighted the 

importance of teachers’ expertise to review the alignment 

between AI-generated lessons and implementation contexts 

such as students’ needs, teaching methods, and 

accommodation. One educator noted, “While AI was 

helpful, some ideas felt like they didn't fully align with the 

unique needs of my classroom.” Another pointed out that 

“if not implemented correctly with the differentiation and 

scaffolding needed, it may not be a successful one.”  

 

Overreliance on AI. Concerns also existed about 

overreliance on AI were reported in six of the excerpts 

illustrating that teachers worry about increased 

complacency. One educator wrote, “AI can make teachers 

lazy in how they complete their lesson planning.” Another 

emphasized, “The most important takeaway for educators is 

not to be reliant on AI to do their work completely.” 

Teachers also expressed concerns about reduced efforts as 

found in the following sentiment: “Teachers may put less 

time into thorough planning.” 

 

Human Component. Another evident concern from the 

teachers was the potential for AI to diminish the human 

element in education and the need for integrating human 

insights for implementing AI-generated lessons. One 

teacher observed, “While AI provides accurate 

pronunciation, I think they lack personal student teacher 

connection. Students often have follow-up questions or 

need additional clarification, which the tools could not 

provide.” Another educator affirmed, “AI can suggest 

ideas, but it can't replace the personal touch, and creativity 

teachers bring.” Teachers also highlighted that “anyone can 

prepare a lesson plan-- it just has a big impact on delivery” 

and “It gives you a solid base to get started, but as an 

educator, you are the expert, you know your students’ 

needs.”   

 

Prompt Engineering. Five participants acknowledged the 

need to develop effective prompting techniques and build 

AI utilization skills. One teacher noted, “The system, 

however, does provide a great starting point, and with 

proper prompting, it can eventually get to something that is 

usable.” Another observed, “With AI, the more details one 

wants, then the more questions must be asked.”  

 

Ethics, Cheating, and Plagiarism. Several concerns (n = 

3) were raised about unethical uses of AI-generated 

outputs, cheating, and plagiarism. One teacher expressed, 

“I feel the drawbacks could be just as similar to those that a 

human could also make other than the most evident 

concern, ‘cheating’.” Others worried students “will just 

have the AI complete it for them” and that “It can be 

tempting to copy and paste AI responses into the lesson 

plans without thoroughly reading them.” 

 

Complex and Difficult Tool Concern. Two teachers noted 

difficulties in using complex AI tools effectively due to 

information overload and technical barriers. One teacher 

noted, “I also feel that it can be overwhelming when you 

get a response from chat gpt, sometimes it gives too much 

information or ideas and it's not that simplified.” 

 

Workforce Concerns. One educator expressed a level of 

anxiety about the increasing role of AI, fearing it could lead 

to a reduction in the teaching workforce as highlighted in 

the following sentiment: “I also fear that too much use of 

AI can lead to not needing educators in classrooms 

therefore no job opportunities.” Conversely, a different 

educator stated, “Considering how many thousands of 

people are rapidly leaving the education system, I believe 

this can assist educators and students.” 

 

Preference. Despite recognizing AI's effectiveness, some 

teachers (n = 2) still preferred traditional methods. For 

example, one of the teachers typed, “While these tools meet 

expectations in terms of efficiency and innovation, I found 

myself liking the traditional teaching method to maintain 

balance.” Yet, one educator noted, “I had several students 

comment that they liked this way of learning better.” 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 
 



 
 

Case One Discussion 

The utilization of AI in educational settings, as explored 

through Case One, underscores a shift in how lesson 

planning and curriculum alignment may be undertaken. 

This case revealed significant insights into teacher attitudes 

towards the use of GenAI and the benefits and challenges 

associated with integrating it into teaching practices.  

 

The quantitative findings highlighted growth across all five 

constructs in the in-service teachers’ perceptions and 

engagement with GenAI tools for lesson planning. The data 

suggest that exposure to such AI tools may positively 

influence how teachers view and use such emerging 

technologies. This shift was evident not only in improved 

attitudes and perceived usefulness but also in teachers’ 

overall confidence and willingness to integrate AI into their 

instruction. Although actual use showed lower gains than 

the other variables, the overall pattern reflects the value of 

this activity.  

 

Qualitative reflections revealed that GenAI introduced 

additional teaching ideas that expanded upon the lesson 

plans educators had already developed. Teachers reported 

improved student engagement, noting that students were 

more involved during AI-enhanced lessons. AI’s support 

for differentiated instruction was also notable, as it 

suggested scaffolding strategies such as sentence starters, 

graphic organizers, and visually enhanced materials to 

address diverse learner needs. Additionally, teachers 

utilized AI to devise probing questions and structured exit 

tickets, which provided timely insight into student 

comprehension allowing for instructional adjustments. 

Teachers also shared instances where AI-suggested group 

projects and peer discussion promoted student 

collaboration. Some of the reflections even emphasized the 

incorporation of real-world applications, making content 

more relevant and meaningful to students.  

 

Despite these benefits, integrating AI was not without 

challenges. Teachers reported that AI-generated 

suggestions for improving their own lessons often lacked 

specificity or contained errors requiring careful review and 

revision. For example, one teacher reported that ChatGPT 

suggested incorporating Microsoft’s Flip video-based 

platform without recognizing it had been discontinued. 

While GenAI provided useful suggestions for improving 

existing lessons, teachers still needed to evaluate and adapt 

the output to meet the needs of the students and classrooms. 

Some teachers found that AI suggestions did not align with 

their teaching methods or local instructional goals, resulting 

in additional work to adjust or reframe the content.  

 

Concerns around overreliance on AI were also evident, 

with teachers cautioning that repeated use could lead to 

complacency and affect the depth of teacher engagement in 

planning. Others found AI responses too broad or 

information-heavy, requiring additional effort to review 

relevant content. A few teachers noted that unfamiliarity 

with effective prompting could limit the usefulness of AI 

output, reinforcing the need for clearer training and more 

guided support. An added concern was the potential lack of 

the human component in education. Some teachers 

emphasized that AI, while helpful, could not replicate the 

meaningful relationships that are important to teaching and 

learning and may not understand students as individuals or 

respond to follow-up questions and emotional cues the way 

a human can. Concerns about the future of the workforce 

were also mentioned alongside risks of cheating and 



plagiarism. Yet, at the same time, one participant viewed 

AI as a support tool especially during a period of growing 

teacher shortage. Finally, while many educators embraced 

AI, some still expressed a preference for traditional 

methods. These teachers acknowledged the efficiency of AI 

but felt more comfortable with conventional planning 

processes. 

 

Overall, the findings from Case One show that in-service 

teachers found value but also difficulty in using GenAI to 

enhance their existing lesson plans. While they identified 

clear benefits such as saving time, strengthening existing 

lesson plans with diverse activities, increasing student 

engagement, and supporting differentiated instruction, they 

also shared concerns about accuracy, overreliance, and the 

need to maintain the teacher’s role in the learning process. 

Collectively, these challenges point to the need for teachers 

to critically review AI-generated content, ensure alignment 

with student needs and curriculum standards, and apply 

professional judgment so GenAI supplements rather than 

replaces critical lesson planning. Teachers may also benefit 

from targeted support in prompt writing and ethical use, 

both of which influence the quality and appropriateness of 

AI-generated lesson materials. These findings highlight the 

importance of preparing educators not just to use GenAI 

but to evaluate its role in instruction while ensuring that 

instructional quality, student engagement, and the human 

connection remain central.  

 

Case Two: Pre-Service Teachers 

 

Case Two involved 14 pre-service teachers (13 female, 1 

not identified) enrolled in the third year of a four-year 

educator preparation program taking an undergraduate-

level elementary science methods course. As an assignment 

in the class, the pre-service teachers were required to 

design a 5E inquiry lesson plan based on energy standards 

aligned with their grade level field placements. The 

submitted lesson plans included one 1st grade, two 2nd 

grade, seven 3rd grade, one 4th grade, and three 5th grade 

lessons.  

 

Following the submission, the pre-service teachers were 

tasked with revising their lessons using ChatGPT. After 

acquiring the AI-generated feedback, the pre-service 

teachers integrated selected components into their lesson 

plans based on their evaluation of the quality of each 

suggestion. Then, they submitted their adjusted lesson 

plans along with the specific prompts they gave to 

ChatGPT to request feedback and recommendations for 

improvement. Finally, they reflected on the process, and 

using knowledge of the students in their field placement 

classes, projected possible student outcomes resulting from 

the refinements to the lessons. Figure 3 represents an 

example of a pre-service teacher prompting ChatGPT and 

the subsequent responses. 

 

Importantly, the purpose of the assignment was to examine 

the use of generative AI as a tool for lesson plan refinement 

rather than lesson plan generation. The pre-service teachers 

independently developed and submitted complete 5E 

inquiry lesson plans before interacting with ChatGPT. 

Following submission, they received instructor feedback on 

their original lesson plans and incorporated that feedback 

into their lessons prior to beginning the AI activity. Thus, 

the lesson plans provided to ChatGPT had already 

undergone an initial cycle of instructor-guided revision. 

ChatGPT was then used to provide additional feedback on 

existing lessons and suggest potential refinements, while 

the pre-service teachers retained responsibility for 

evaluating the appropriateness and quality of the AI-

generated feedback and deciding which, if any, suggestions 

to incorporate. This design positioned the pre-service 

teachers as critical evaluators and decision-makers rather 

than passive recipients of AI-generated instructional 

content. 

  



 
Case Two Findings 

For Case Two, the quantitative findings indicated that the 

pre-service teachers exhibited growth across all five 

measured survey constructs: attitudes, perceived 

usefulness, perceived ease of use, behavioral intention to 

use AI, and actual use. In fact, the general attitudes of the 

pre-service teachers increased from pre-intervention (M = 

3.62, SD = 1.02) to post-intervention (M = 4.14, SD = 

0.94). Also, the perceived usefulness improved, with mean 

scores rising from M = 3.77 (SD = 0.92) to M = 4.30 (SD = 

0.70). Similarly, the pre-service teachers perceived ease of 

use in using AI grew from M = 4.01 (SD = 0.83) to M = 

4.51 (SD = 0.50). The teachers’ behavioral intention to use 

AI for lesson planning also increased, as reflected in the 

change of M = 3.75 (SD = 0.99) to M = 4.18 (SD = 0.76) 

and their actual usage increased with mean scores of M = 

3.57 (SD = 0.80) to M = 4.10 (SD = 0.73). 

 

The qualitative analysis further suggested important 

findings that encompass both the strengths of and the 

concerns for utilizing AI for lesson planning. Fourteen 

written reflections from the pre-service teachers were 

analyzed thematically (see Table 5). The data analysis 

revealed two overarching themes related to benefits of AI 

each with multiple subthemes, and three themes associated 

with the challenges of AI integration. These findings 

describe the perceived advantages of AI in instructional 

planning, particularly for pre-service teachers as novice 

lesson planners, as well as the barriers to effective 

implementation in educational settings. The first theme 

regarding the benefits of AI, instructional enhancement, 

included three subthemes: improved instructional design, 

advancement of instructional practices, and active student 

engagement. The second theme pertaining to the benefits of 

AI, teacher development and planning support, was 

comprised of two subthemes: enhanced planning processes 

and increased professional confidence and reflection. The 

three themes concerning the challenges of AI integration 

included: infrastructure and user readiness issues, intrinsic 

design limitation of AI tools, and ethical and practical 

concerns. 

 

Benefits of AI: Instructional Enhancement 

The theme of instructional enhancement captured how AI 

transformed overall lesson design, instructional practices, 

and projected student engagement. Participants described 

multiple ways in which AI integration improved the 

planning and projected delivery of their instructional 

strategies. 

 

Improved Instructional Design. The improved 

instructional design subtheme focused on how AI 

improved the structure, clarity, and planning of lessons. 

Participants reported that AI increased their ability to refine 

broad lesson structures by suggesting activities, ensuring 

standards aligned, attending to developmental 

appropriateness, and offering differentiated options. After 

requesting suggestions from AI for her lesson plan, one 

participant wrote: 

Initially, my lesson plan included the basic 

structure required by the 5E model but lacked 

cohesion, depth, and differentiation for the diverse 

learners in my classroom. After consulting AI for 

suggestions, I was able to revise and elevate my 

lesson in several key ways. AI significantly 

enhanced the quality of each E.  

 

Another participant shared her experience with utilizing AI 

for improving lesson structure this way:  



I added a reflection sheet. AI recommended I align 

the recurring themes and concepts (RTC) standard 

I picked by using different prompts. My main focus 

was definitely not the RTC, so AI helped me catch 

that. It also helped me create a reflection 

worksheet, so it was sure the RTC aligned. 

 

Advancement of Instructional Practices. Advancement of 

instructional practices as a subtheme addressed how AI 

strengthened pedagogical strategies and instructional 

innovation. Participants described how AI tools encouraged 

inquiry-driven strategies, improved questioning techniques, 

enhanced formative assessment, and better integrated 

scientific practices and scaffolding. As one pre-service 

teacher reported:  

While my original plan relied on informal 

observations and a written exit ticket, the AI 

suggested adding a Claim, Evidence, Reasoning 

(CER) writing task during the Explain phase. This 

formative assessment strategy encourages students 

to articulate their observations using academic 

language, providing me with a clearer 

understanding of both their content knowledge and 

language development. 

 

Another participant elaborated on her experience, saying: 

I also revised the “Elaborate” section of my 

lesson, adding new extension activities like 

drawing scientific models, creating cause-and-

effect graphic organizers, and comparing energy 

transformations in real-world examples, such as 

wind turbines and hydroelectric dams. 

 

Active Student Engagement. The active student 

engagement subtheme highlighted how AI supported the 

design of student-centered learning experiences to foster 

participation and collaboration. Pre-service teachers 

projected that AI-assisted lessons would facilitate active 

learning, collaboration, critical thinking, and inquiry, 

thereby promoting student voice, reasoning, and 

participation in interactive environments. Reflecting on her 

experience, one pre-service teacher noted, “In the Engage 

phase, I included a mystery object to boost curiosity. This 

change came directly from the AI’s suggestion to make 

engagement more interactive and accessible.” Another pre-

service teacher insightfully reflected: 

When implementing the enhanced lesson, I expect 

students to be more actively engaged and better 

able to articulate their understanding. I anticipate 

more meaningful group discussions, increased use 

of academic vocabulary, and stronger connections 

between the lesson content and students’ everyday 

lives. 

 

Benefits of AI: Teacher Development and Planning 

Support 

The theme of teacher development and planning support 

illustrated how AI reinforced pre-service teachers’ growth, 

confidence, and efficiency during instructional planning 

and reflection. Participants noted that AI tools contributed 

to their development as emerging educators by offering 

feedback, sparking ideas, and promoting lesson design. 

 

Enhanced Planning Processes. Enhanced planning 

processes as a subtheme revealed how AI functioned as a 

collaborative planning partner helping pre-service teachers 

structure lessons with greater intentionality and efficiency. 

Pre-service teachers valued AI’s support in brainstorming, 

idea generation, and clarifying lesson content, leading to 

more efficient and structured planning. Several participants 

echoed this sentiment, with one saying, “AI served as a 

valuable co-planner, helping me refine and rethink aspects 

of my lesson in ways that made it stronger, more inclusive, 

and more engaging.” Another participant thoughtfully 

shared, “AI can act as a collaborative thought partner, 

especially for newer teachers or for those designing lessons 

across unfamiliar content areas.” 

 

Increased Professional Confidence and Reflection. The 

subtheme of increased professional confidence and 

reflection captured how AI contributed to teachers’ 

professional confidence and reflective practice by 

providing supportive responses, offering feedback for 

lesson refinement, and scaffolding reflective practice, 

thereby strengthening instructional decision-making. 

Considering the assistance provided by AI tools, one 

participant offered, “AI’s strength lies in its ability to 

provide fast, well-organized feedback that prompts 

reflection and pushes instructional decisions beyond 

surface-level design.” Another participant remarked, “This 

gave me more confidence in the instructional choices I was 

making.”   



Challenges of AI Integration 

Pre-service teachers recognized substantial benefits in 

using AI for lesson planning, yet their reflections also 

produced three themes centering around AI integration 

challenges. They encountered infrastructure and user-

readiness issues, intrinsic design limitations of the AI tools, 

and ethical and practical concerns. 

 

Infrastructure and User-Readiness Issues. Participants 

noted barriers to AI integration, including inconsistent 

access to technology and varying levels of digital literacy 

among educators. Pre-service teachers reported that 

effective use of AI required substantial effort in prompting, 

resource searching, and adaptation. When addressing this, 

one participant shared, “For example, if you do not prompt 

the AI correctly it can give you a lesson or activity that is at 

a third-grade level which would be way too hard for a first-

grade class if that was the grade level you were teaching 

at.” Additionally, another participant stated, “There are 

concerns about equity, as underfunded schools may lack 

access to advanced AI tools.” 

 

Intrinsic Design Limitations of AI Tools. Pre-service 

teachers expressed concerns about the limitations of AI-

generated content itself. Issues included superficial 

learning, lack of depth, inaccuracies, generic lesson 

suggestions, developmental inappropriateness, and a 

perceived misalignment with inquiry-based or active 

learning practices. Pre-service teachers emphasized that AI 

output frequently required significant revision to ensure 

content suitability and relevance for specific learners. 

According to one participant, “AI focused a lot on 

vocabulary instruction in a way that felt too academic and 

not very engaging for younger learners.” Another 

participant voiced additional concerns, “AI is not always 

accurate. AI generates information based on many sources 

and not all sources have the correct information.” 

 

Ethical and Professional Practical Concerns. Pre-service 

teachers worried about overreliance on AI tools, warning 

that excessive dependence could lead to reduced creativity, 

teacher passivity, and erosion of critical instructional 

judgment. Concerns were also raised about potential long-

term risks, such as dehumanizing classroom interactions 

and diminishing the teacher’s role in fostering authentic, 

responsive learning experiences. In relation to AI concerns, 

a participant commented, “If lessons are being robot 

produced, the lessons may lose their touch of personal 

connection.” Mirroring this view, another participant 

pointed out: 

AI lacks the human touch; it doesn’t know your 

specific students, their interests, or classroom 

dynamics. There is also a risk of becoming too 

reliant on it and not fully engaging in the deep 

thinking that effective lesson design requires. 

 

 

 



 
 

Case Two Discussion 

The exploration of AI for lesson planning in teacher 

education in Case Two provided an informed view of how 

pre-service teachers perceive the benefits and challenges of 

AI integration into curriculum design, examined through 

the lens of novice educators.  

 

Regarding instructional enhancement, pre-service teachers 

described their experience with AI as allowing them to add 

depth and coherence to 5E inquiry lesson plans they 

constructed. They refined lesson structures using AI-

suggested activities, with particular attention to 

differentiated options appropriate for developmental stages. 

Several participants noted that AI helped them uncover 

misalignments with the science standards, specifically in 

areas related to scientific and engineering practices and 

recurring themes and concepts. Moreover, AI contributed 

to the advancement of instructional practices including the 

addition of more sophisticated pedagogical strategies and 

innovative approaches. Many participants described how 

AI encouraged the use of inquiry strategies including 

expanded questioning, scaffolding, assessment techniques, 

and the inclusion of CER processes to make students’ 

thinking visible. Furthermore, AI supported the facilitation 

of active student engagement. Many student-centered 

learning experiences focused on participation and 

collaboration, which became central to revised lesson 

plans. Using these adapted lessons, participants envisioned 

incorporating more active learning strategies that promoted 

critical thinking and student voice within interactive 

environments. For pre-service teachers newly introduced to 

inquiry-based learning and the three-dimensional nature of 

the science standards, AI helped strengthen lesson plans 

they had developed by filling gaps in lesson alignment and 

instructional depth. Throughout this process of enhancing 

lesson plans using AI tools, participants maintained 

autonomy by evaluating AI recommendations and 

integrating only those that aligned with their teaching style 

and need. 

 

The second area of perceived benefit involved teacher 

development and planning support. AI encouraged growth 

and planning efficiency through collaborative feedback, 

supporting brainstorming, idea generation, and content 

clarification. Participants described AI as a co-planner or 

collaborative coach, offering timely, relevant suggestions 

that helped refine existing lessons and prompted deeper 

consideration of overlooked details. This type of support 

was viewed as particularly valuable where access to 

mentors, coaches, or individualized guidance was limited. 

AI’s feedback mechanisms also supported iterative lesson 

revisions, scaffolded reflective practice, and contributed to 

professional confidence in instructional design. Several 

pre-service teachers described how AI responses prompted 

critical reflection on the lesson design or instructional 

strategies. According to participants, this iterative process 

of suggestion, questioning, assessment, and review of AI 

outputs encouraged deeper thinking, exploration of 

multiple perspectives, and expansion of their vision for 

curriculum design. 

 

Regardless of the perceived benefits, the integration of AI 

presented notable challenges including infrastructure and 

user-readiness issues, inherent design limitations of AI 

tools, and ethical and practical concerns. First, participants 

pointed out differences in access to technology and varying 

levels of digital literacy among educators. Some pre-service 

teachers navigated AI tools with ease, while others required 

assistance logging in and understanding the purpose and 

structure of the prompts. Technical difficulties arising from 

outdated devices compounded these issues, with 

participants noting that such barriers could be amplified in 

under-resourced districts. Pre-service teachers who 

received training had higher digital competencies, 

providing more detailed prompts and actively seeking 

reasoning behind AI recommendations. This suggests that 



prompt quality directly influenced the usefulness of AI 

suggestions for lesson improvement.  

 

Regarding limitations, participants also raised concerns 

about output inaccuracies, generic lesson suggestions, 

developmental inappropriateness, and misalignment with 

inquiry-based or active learning practices. The participants 

emphasized that AI-generated output often requires 

significant revision to ensure content suitability and 

relevance for specific learners. However, several mentioned 

that these issues diminished as their prompting skills 

improved. 

 

 Finally, pre-service teachers expressed concerns about 

overreliance on AI, noting that excessive dependence could 

reduce teacher agency, stifle creativity, compromise 

instructional judgment, and weaken the teacher’s role in 

fostering meaningful student-centered learning. 

Overall, participants viewed AI as a promising tool for 

enhancing the quality of instructional planning and 

advancing pre-service teacher growth, reflection, and 

confidence in lesson design. While the benefits were 

evident, incorporating AI into instructional planning for 

novice teachers can be complex. Critical engagement with 

GenAI recommendations, sustained teacher judgment, and 

professional development support are needed to ensure 

meaningful and ethical integration. 

 

Cross-Case Findings 

 

Across both cases, the participants reported generally 

positive attitudes toward ChatGPT, with an overall mean of 

M=3.84, SD=0.96) and higher scores following the 

intervention (M=4.12, SD=0.91) (see Table 6). Perceived 

usefulness and ease of use also increased post-intervention, 

showing consistent improvement across both pre-service 

and in-service groups. Increased attitudes and perceived 

usefulness and ease of use show consistent trends, 

indicating participants not only found ChatGPT tool 

beneficial overall but also realized its usability and easy 

functionality. For behavioral intention and actual use, the 

data indicated positive shifts as well. Pre-service teachers 

demonstrated an increase in actual use from pre-

intervention (M=3.57, SD=0.80) to post intervention 

average (M=4.10, SD=0.73) reflecting a stronger intention 

to apply ChatGPT in their teaching practice. Both pre-

service and in-service groups showed similar increasing 

patterns, highlighting increased acceptance and integration 

of AI tools into lesson planning. 

 

 
 

The qualitative analysis of in-service and pre-service 

teachers revealed consistent perceptions of the benefits and 

challenges of utilizing GenAI for lesson planning. Teachers 

across both cases recognized AI’s value in enhancing 

instruction by generating alternative lesson ideas, 

introducing diverse pedagogical strategies, and providing 

access to useful resources and assessments. Both groups 

also described AI’s role in increasing student engagement 

through student-centered learning, the incorporation of 

real-world problem-solving, and the promotion of 

collaboration. 

 

Yet, the way these benefits were perceived was shaped by 

the teachers’ experience levels. For example, in-service 

teachers placed a stronger emphasis on AI’s support in 

improving time efficiency and facilitating differentiated 

instruction. This indicates that in-service teachers may have 

experienced excessive workloads related to lesson planning 

and found AI to be an efficient, time saving tool, with one 

noting that “the time it took me to revise my lesson with 

ChatGPT was a fraction of what it normally takes.” The in-

service teachers also specifically valued AI's capacity to 

support the varied needs of their students. In contrast, pre-

service teachers, still in the process of developing their 



teaching resources, pedagogical approaches, and 

professional identities, highlighted how AI contributed to 

their confidence and supported reflective practice. For these 

novice educators, GenAI served as an assistant, helping 

them build their lesson plans and complete professional 

tasks.  

 

Regarding challenges, both groups shared concerns over 

the accuracy and appropriateness of GenAI content, ethical 

considerations such as potential overreliance or student 

misuse, and limitations related to creativity or content 

specificity. The persistent need for content revision and 

alignment verification implies that ChatGPT functions 

effectively as a generative starting point than a 

comprehensive instructional design solution. Teachers must 

apply rigorous instructional design principles to integrate 

AI-generated content into pedagogically sound lesson plans 

that meet specific context of the lesson. From an 

instructional design perspective, the accuracy and 

specificity issues identified by both groups directly impact 

lesson quality. When AI outputs lack contextual 

appropriateness or contain errors, teachers need to verify 

content and curricular alignment which require pedagogical 

expertise to produce instructionally sound outcomes. 

Teachers will serve as the essential bridge between AI-

generated suggestions and classroom-appropriate 

instruction. Furthermore, both in-service and pre-service 

teachers raised concerns about the diminished human 

element in AI-supported instruction reinforcing the need 

for authentic teacher-student interactions.  

 

Nevertheless, differences emerged between the groups. Pre-

service teachers expressed greater concern about 

infrastructure issues, such as unequal access to technology 

and disparities in AI literacy levels, which may reflect their 

limited exposure to classroom environments. In contrast, 

in-service teachers focused more on the implementation 

challenges such as the need for professional judgment to 

review and correct misalignment issues in the AI-generated 

lessons. They also emphasized the importance of prompt 

engineering, creating questions in specific ways based on 

teachers’ knowledge and expertise.   

 

Discussion and Conclusion 

 

The cross-case analysis and the integration of quantitative 

and qualitative findings reveal that, while both teacher 

groups recognized similar benefits and challenges, their 

attitudes and intention to use GenAI differed based on their 

teaching context and experience levels. This multi-case 

study highlights the potential of AI in education and calls 

attention to the need for frameworks that support the ethical 

and effective integration of AI tools in teaching, ensuring 

they complement rather than replace the fundamental 

elements of quality instruction. Across both cases, AI 

functioned effectively as a tool for improving lessons 

teachers already developed, rather than generating new 

instructional materials. These findings reflect the 

experiential learning process described by Kolb (1984), 

with teachers cycling through the use, reflection, 

conceptualization, and experimentation in the context of 

enhancing existing lesson plan with GenAI tools. 

Moreover, the elements of self-reflection and professional 

insight, especially among pre-service teachers, align with 

Mirvis’s (2008) concept of consciousness-raising, 

suggesting that AI can raise a deeper awareness of 

professional identity and instructional decision-making.  

 

Through critical perspectives and educator-specific 

understanding of Gen-AI, teachers recognized their 

irreplaceable role in evaluating and adapting AI-generated 

outputs for specific educational purposes. This realization 

fostered greater self-awareness of their professional 

expertise. Pre-service teachers, in particular, reported 

increased confidence in viewing AI as a collaborative tool 

rather than a replacement. This awareness led teachers to 

critically evaluate AI’s capabilities and limitations in their 

own context. Through reflection and implementation, 

teachers developed a more informed understanding of when 

and how GenAI could effectively support instructional 

planning. 

 

Despite the valuable insights gained from this study, there 

were some limitations. First, this study was conducted at a 

single university in Texas, over one semester, which may 

limit generalizability. Secondly, the pre-service teachers’ 

reflections were based on projected outcomes rather than 

direct classroom implementation. Also, this study relied on 

self-reported data based on teachers’ perceptions, which 

may have been influenced by biases or limited exposure to 

AI tools. Future research should consider a longitudinal 



design to explore how continued engagement with GenAI 

for lesson enhancement influences instructional practices, 

teacher attitudes, and professional growth.  

 

In conclusion, the findings point to a more focused 

understanding of how GenAI can support improving 

existing instructional planning and practices. While this 

study was conducted in Texas, the findings have 

implications that extend beyond state boundaries. The 

results offer insights into how teacher preparation programs 

in various contexts can support both pre-service and in-

service educators in making informed use of GenAI tools. 

These findings suggest that support is needed where pre-

service teachers are provided with foundational training to 

build their confidence and awareness, and in-service 

teachers need more advanced strategies such as prompt 

engineering and differentiation strategies. Job-embedded 

professional development that includes structured time for 

practice and reflection can help educators feel more 

confident in their use of AI technologies. As AI becomes 

more widely integrated into education, ensuring equitable 

access and clear policy guidance will be vital. 

 

  



References 

 
 

Al-Abri, A. (2025). Exploring ChatGPT as a virtual tutor: A multi-

dimensional analysis of large language models in academic support. 

Education and Information Technologies, 30(12), 17447–17482. 

https://doi.org/10.1007/s10639-025-13484-x 

 

Ali, D., Fatemi, Y., Boskabadi, E., Nikfar, M., Ugwuoke, J., & Ali, 

H. (2024). ChatGPT in teaching and learning: A systematic review. 

Education Sciences, 14(6), 643. 

https://doi.org/10.3390/educsci14060643  

 

Arranz-García, O., Romero García, M. del C., & Alonso-Secades, V. 

(2025). Perceptions, strategies, and challenges of teachers in the 

integration of artificial intelligence in primary education: A 

systematic review. Journal of Information Technology Education: 

Research, 24, Article 6. https://doi.org/10.28945/5458 

 

Baidoo-Anu, D., & Ansah, L. O. (2023). Education in the era of 

generative artificial intelligence (AI): Understanding the potential 

benefits of ChatGPT in promoting teaching and learning. Journal of 

AI, 7(1), 52–62. https://doi.org/10.61969/jai.1337500 

 

Baxter, P., & Jack, S. (2008). Qualitative case study methodology: 

Study design and implementation for novice researchers. The 

Qualitative Report, 13(4), 544–559. https://doi.org/10.46743/2160-

3715/2008.1573    

 

Belcic, I., & Stryker, C. (2025, April 19). What is ChatGPT? IBM. 

https://www.ibm.com/think/topics/chatgpt 

 

Belda-Medina, J., & Kokošková, V. (2023). Integrating chatbots in 

education: Insights from the chatbot-human interaction satisfaction 

model (CHISM). International Journal of Educational Technology in 

Higher Education, 20(1), 62. https://doi.org/10.1186/s41239-023-

00432-3 

 

Brown, T. B., Mann, B., Ryder, N., Subbiah, M., Kaplan, J., 

Dhariwal, P., ... & Amodei, D. (2020). Language models are few-shot 

learners. Advances in Neural Information Processing Systems, 33, 

1877–1901. 

https://proceedings.neurips.cc/paper/2020/file/1457c0d6bfcb4967418

bfb8ac142f64a-Paper.pdf 

 

Chanda, T. C., Sain, Z. H., Shogbesan, Y. O., Phiri, E. V., & Akpan, 

W. M. (2024). Ethical implications of AI and machine learning in 

education: A systematic analysis. International Journal of 

Instructional Technology, 3(1), 1–13. 

https://ejournal.unuja.ac.id/index.php/IJIT/article/viewFile/9364/pdf  

 

Creswell, J. W., & Creswell, J. D. (2023). Research design: 

Qualitative, quantitative, and mixed methods approaches (6th ed.). 

SAGE Publications. 

 

Creswell, J. W., & Poth, C. N. (2018). Qualitative inquiry and 

research design: Choosing among five approaches (4th ed.). SAGE 

Publications. 

 

Darling-Hammond, L., Schachner, A., & Edgerton, A. K. (2020). 

Restarting and reinventing school: Learning in the time of COVID 

and beyond. Learning Policy Institute. 

https://learningpolicyinstitute.org/sites/default/files/product-

files/Restart_Reinvent_Schools_COVID_REPORT.pdf   

 

Delello, J. A., Sung, W., Mokhtari, K., Hebert, J., Bronson, A., & De 

Giuseppe, T. (2025). AI in the classroom: Insights from educators on 

usage, challenges, and mental health. Education Sciences, 15(2), 113. 

https://doi.org/10.3390/educsci15020113 

 

Delello, J. A., Watters, J. B., & Garcia-Lopez, A. (2024). Artificial 

intelligence in education: Transforming learning and teaching. In J. 

A. Delello & R. R. McWhorter (Eds.), Disruptive technologies in 

education and workforce development (pp. 1–26). IGI Global 

Scientific Publishing. https://doi.org/10.4018/979-8-3693-3003-

6.ch001  

 

Diliberti, M. K., Schwartz, H. L., Doan, S., Shapiro, A., Rainey, L. 

R., & Lake, R. J. (2024). Using artificial intelligence tools in K–12 

classrooms (RR-A956-21). RAND Corporation. 

https://www.rand.org/pubs/research_reports/RRA956-21.html 

 

Drost, B. R., & Levine, A. C. (2015). An analysis of strategies for 

teaching standards-based lesson plan alignment to preservice 

teachers. Journal of Education, 195(2), 37-47. 

https://doi.org/10.1177/002205741519500206 

 

Egara, S. N., & Mosimege, M. D. (2024). Exploring the integration 

of artificial intelligence-based ChatGPT into mathematics instruction: 

Perceptions, challenges, and implications for educators. Education 

Sciences, 14(7), 742. https://doi.org/10.3390/educsci14070742 

 

Glaser, B. G., & Strauss, A. L. (1965). Awareness of dying. Aldine. 

 

Guo, D., & Pan, Q. (2024). Research on the effectiveness of project-

based learning promoted by the integration of Chat GPT and 

argument mapping. Advances in Educational Technology and 

Psychology, 8(5), 204–219. 

https://doi.org/10.23977/aetp.2024.080530 

 

Gurl, T. J., Markinson, M. P., & Artzt, A. F. (2025). Using ChatGPT 

as a lesson planning assistant with preservice secondary mathematics 

teachers. Digital Experiences in Mathematics Education, 11(1), 114-

139. https://doi.org/10.1007/s40751-024-00162-9 

 

Hadi Mogavi, R., Deng, C., Kim, J. J., Zhou, P., Kwon, Y. D., 

Metwally, A. H. S., Tlili, A., Bassanelli, S., Bucchiarone, A., Gujar, 

S., Nacke, L. E., & Hui, P. (2024). ChatGPT in education: A blessing 

or a curse? Computers in Human Behavior: Artificial Humans, 2(1), 

100027. https://doi.org/10.1016/j.chbah.2023.100027 

 

He, R., Cao, J., & Tan, T. (2025). Generative artificial intelligence: A 

historical perspective. National Science Review, 12(5), nwaf050. 

https://doi.org/10.1093/nsr/nwaf050 

 

Impact Research. (2023, March 1). Teachers and students embrace 

ChatGPT for education. Walton Family Foundation. 

https://www.waltonfamilyfoundation.org/learning/teachers-and-

students-embrace-chatgpt-for-education  

 

https://doi.org/10.1007/s10639-025-13484-x
https://doi.org/10.3390/educsci14060643
https://doi.org/10.28945/5458
https://doi.org/10.61969/jai.1337500
https://doi.org/10.46743/2160-3715/2008.1573
https://doi.org/10.46743/2160-3715/2008.1573
https://www.ibm.com/think/topics/chatgpt
https://doi.org/10.1186/s41239-023-00432-3
https://doi.org/10.1186/s41239-023-00432-3
https://proceedings.neurips.cc/paper/2020/file/1457c0d6bfcb4967418bfb8ac142f64a-Paper.pdf
https://proceedings.neurips.cc/paper/2020/file/1457c0d6bfcb4967418bfb8ac142f64a-Paper.pdf
https://ejournal.unuja.ac.id/index.php/IJIT/article/viewFile/9364/pdf
https://learningpolicyinstitute.org/sites/default/files/product-files/Restart_Reinvent_Schools_COVID_REPORT.pdf
https://learningpolicyinstitute.org/sites/default/files/product-files/Restart_Reinvent_Schools_COVID_REPORT.pdf
https://doi.org/10.3390/educsci15020113
https://doi.org/10.4018/979-8-3693-3003-6.ch001
https://doi.org/10.4018/979-8-3693-3003-6.ch001
https://www.rand.org/pubs/research_reports/RRA956-21.html
https://doi.org/10.1177/002205741519500206
https://doi.org/10.3390/educsci14070742
https://doi.org/10.23977/aetp.2024.080530
https://doi.org/10.1016/j.chbah.2023.100027
https://doi.org/10.1093/nsr/nwaf050
https://www.waltonfamilyfoundation.org/learning/teachers-and-students-embrace-chatgpt-for-education
https://www.waltonfamilyfoundation.org/learning/teachers-and-students-embrace-chatgpt-for-education


Kalenda, P. J., Rath, L., Abugasea Heidt, M., & Wright, A. (2025). 

Pre-service teacher perceptions of ChatGPT for lesson plan 

generation. Journal of Educational Technology Systems, 53(3), 219-

241. https://doi.org/10.1177/00472395241301388 

 

Karaman, M. R. (2024). Are Lesson Plans Created by ChatGPT More 

Effective? An Experimental Study. International Journal of 

Technology in Education, 7(1), 107-127. 

https://doi.org/10.46328/ijte.607 

 

Kasneci, E., Sessler, K., Küchemann, S., Bannert, M., Dementieva, 

D., Fischer, F., Gasser, U., Groh, G., Günnemann, S., Hüllermeier, 

E., Krusche, S., Kutyniok, G., Michaeli, T., Nerdel, C., Pfeffer, J., 

Poquet, O., Sailer, M., Schmidt, A., Seidel, T., … Kasneci, G. (2023). 

ChatGPT for good? On opportunities and challenges of large 

language models for education. Learning and Individual Differences, 

103, 102274. https://doi.org/10.1016/j.lindif.2023.102274  

 

Kolb, A. Y., & Kolb, D. A. (2009). Experiential learning theory: A 

dynamic, holistic approach to management learning, education and 

development. In S. J. Armstrong & C. V. Fukami (Eds.), The SAGE 

handbook of management learning, education and development (pp. 

42–68). SAGE. https://doi.org/10.4135/9780857021038.n3 

 

Kolb, D. A. (1984). Experiential learning: Experience as the source 

of learning and development. Prentice-Hall. 

 

Lee, G., & Zhai, X. (2024). Using ChatGPT for science learning: A 

study on pre-service teachers’ lesson planning. IEEE Transactions on 

Learning Technologies, 17, 1683-1700. 

https://doi.org/10.48550/arXiv.2402.01674 

 

Li, K. (2023). Determinants of College Students’ Actual Use of AI-

Based Systems: An Extension of the Technology Acceptance Model. 

Sustainability, 15(6), 5221. https://doi.org/10.3390/su15065221  

 

Lincoln, Y. S., & Guba, E. G. (1985). Naturalistic inquiry. SAGE 

Publications. 

 

Merriam, S. B. (2009). Qualitative research: A guide to design and 

implementation (3rd ed.). Jossey-Bass. 

 

Meyer, J. G., Urbanowicz, R. J., Martin, P. C. N., O’Connor, K., Li, 

R., Peng, P.-C., Bright, T. J., Tatonetti, N., Gonzalez-Hernandez, G., 

Won, K. J., & Moore, J. H. (2023). ChatGPT and large language 

models in academia: Opportunities and challenges. BioData Mining, 

16(1), Article 20. https://doi.org/10.1186/s13040-023-00339-9  

 

Mirvis, P. (2008). Executive development through consciousness-

raising experiences. Academy of Management Learning & Education, 

7(2), 173-188. https://doi.org/10.5465/amle.2008.32712616  

 

Moorhouse, B. L., Yeo, M. A., & Wan, Y. (2023). Generative AI 

tools and assessment: Guidelines of the world’s top-ranking 

universities. Computers and Education Open, 5, 100151. 

https://doi.org/10.1016/j.caeo.2023.100151  
 

Ng, D. T. K., Chan, E. K. C., & Lo, C. K. (2025). Opportunities, 

challenges and school strategies for integrating generative AI in 

education. Computers and Education: Artificial Intelligence, 8, 

100373. https://doi.org/10.1016/j.caeai.2025.100373  

 

OECD. (2019). TALIS 2018 results (Volume I): Teachers and school 

leaders as lifelong learners. OECD Publishing. 

https://doi.org/10.1787/1d0bc92a-en 

 

OpenAI. (2023). GPT-4 technical report. 

https://openai.com/research/gpt-4 

 

Oranga, J., Matere, A., & Ndaita, J. (2024). ChatGPT (AI) integration 

into teaching and learning: Opportunities and challenges. Technium 

Education and Humanities, 9, 102–110. 

https://doi.org/10.47577/teh.v9i.11691 

 

Powell, W., & Courchesne, S. (2024). Opportunities and risks 

involved in using ChatGPT to create first grade science lesson plans. 

PloS one, 19(6), e0305337. 

https://doi.org/10.1371/journal.pone.0305337 

 

Stake, R. E. (2006). Multiple case study analysis. Guilford Press. 

 

Sung, W., & An, H. (2026). From surface to substance: Experiential 

learning to promote understanding of ChatGPT for K-12 lesson 

planning. Teaching and Teacher Education, 172, 105375. 

https://doi.org/10.1016/j.tate.2025.105375  

 

Texas Education Agency. (2026). Texas Essential Knowledge and 

Skills (TEKS). https://tea.texas.gov/curriculum-and-instruction/texas-

essential-knowledge-and-skills-teks  

 

Tlili, A., Shehata, B., Adarkwah, M. A., Bozkurt, A., Hickey, D. T., 

Huang, R., & Agyemang, B. (2023). What if the devil is my guardian 

angel: ChatGPT as a case study of using chatbots in education. Smart 

Learning Environments, 10(1), Article 15. 

https://doi.org/10.1186/s40561-023-00237-x  

 

van den Berg, G., & du Plessis, E. (2023). ChatGPT and generative 

AI: Possibilities for its contribution to lesson planning, critical 

thinking and openness in teacher education. Education Sciences, 

13(10), 998. https://doi.org/10.3390/educsci13100998 

 

https://doi.org/10.1177/00472395241301388
https://doi.org/10.46328/ijte.607
https://doi.org/10.1016/j.lindif.2023.102274
https://doi.org/10.4135/9780857021038.n3
https://doi.org/10.48550/arXiv.2402.01674
https://doi.org/10.3390/su15065221
https://doi.org/10.1186/s13040-023-00339-9
https://doi.org/10.5465/amle.2008.32712616
https://doi.org/10.1016/j.caeo.2023.100151
https://doi.org/10.1016/j.caeai.2025.100373
https://doi.org/10.1787/1d0bc92a-en
https://openai.com/research/gpt-4
https://doi.org/10.47577/teh.v9i.11691
https://doi.org/10.1371/journal.pone.0305337
https://doi.org/10.1016/j.tate.2025.105375
https://tea.texas.gov/curriculum-and-instruction/texas-essential-knowledge-and-skills-teks
https://tea.texas.gov/curriculum-and-instruction/texas-essential-knowledge-and-skills-teks
https://doi.org/10.1186/s40561-023-00237-x
https://doi.org/10.3390/educsci13100998

